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JAC 

JACK  in  a  Laittborn,  a  certain  Meteor  or  clam¬ 
my  Vapour  in  the  Air,  refle&ing  Light  in  the 
dark,  which  commonly  haunts  Churchyards, 
Fens,  Privies ;  which  fleams  out  of  a  fat  Soil. 
It  alfo  flies  about  Rivers,  Hedges,  &e.  where 
there  is  a  continual  Flux  of  Air,  and  leads  fuch 
Perfons  as  follow  it  unwarily  out  of  the  way. 

JACK,  in  a  Ship,  is  that  Flag  which  is  hoifted 
up  at  the  Sprit-Sail-Top-Maft-Head. 

JACOB’S-STAFF,  a  Mathematical  Inftrument 
for  taking  Heights  and  Diftances;  the  fame  with 
Crofs-ftajfi  which  fee. 

JACTIVUS,  Jativus,  a  Latin  Word,  fignifying 
in  the  Law,  him  that  lofeth  by  Default:  Placitum 
Juum  neglexerit ,  <&  JaCtivus  exinde  remanjit.  For- 
mul.  Solenn. 

JAM,  or  Jamb ,  is  in  the  Language  of  our  Lead- 
Miners  in  Mendip,  a  thick  Bed  of  Stone,  which  hin¬ 
ders  their  Work  when  they  are  purfuing  the  Veins 
of  Ore. 

IAMBUS,  is  a  Foot  of  a  Latin  Verfe,  confifting 
of  two  Syllables,  when  the  firft  is  fhort,  and  the 
other  long,  as  Ter/ax. 

JANITOR,  the  fame  with  Pylorus. 
JAUNDICE:  kzltterus. 

ICE.  In  The  Works  of  the  Learned  for  July ,  1 70 1, 
there  is  an  Abridgment  of  a  French  Book,  called 
Nouvelle  Conjecture  pour  expliquer  la  Nature  de  la 
Glace ;  in  which  the  namelefs  Author  modeftly 
propofes  the  following  Conjectures  about  Freezing 
and  Ice. 

Water  freezes  only  becaufe  its  Parts  lofe  their 
natural  Motion,  and  cleave  clofe  to  one  another; 
but  we  muft  obferve, 
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.  i.  That  the  Water,  whilft  it  freezes,  feems  to 
dilate  itfelf,  and  that  it  becomes  more  light ;  where¬ 
as  it  ihould  feem  that  it  ought  to  become  more 
weighty. 

2.  That  frozen  Water  is  not  quite  fo  tranfparent, 
and  that  the  Bodies  tranfpire  not  fo  freely  thro’  it  as 
formerly ;  tho’  one  would  think  the  contrary  fhould 
happen,  if  it  be  true  that  the  Water  dilates  itielf 
as  it  freezes.  Thefe  are  the  feeming  Contrarieties 
which  are  found  in  the  Eflfedts  and  Properties  of 
Ice,  that  make  the  Nature  of  it  obfcure  and  difficult 
to  be  explained. 

’Tis  the  common  Opinion  of  Philofophers,  That 
Ice  Is  made  by  certain  Spirits  of  Nitre,  which  in 
the  Winter  mix  with  the  Parts  of  the  Water,  and 
being  of  themfelves  improper  for  Motion,  becaufe 
of  their  Figure  and  Inflexibility,  enfeeble  and  de- 
ftroy  gradually  that  of  the  Parts  to  which  they  are 
joined.  This  Opinion  is  fupported  by  fome  Expe¬ 
riments,  which  prove,  at  leaft,  that  on  certain  Oc- 
Cafions  the  Spirits  of  Salt  and  Nitre  contribute  to 
form  the  Ice. 

Our  Author  has  no  Defign  to  controvert  thofe 
Experiments :  He  fays  only.  That  ’tis  not  certain 
that  the  Spirits  of  Nitre  do  always  enter  into  the 
Compofition  of  Ice  ;  and  that  tho’  they  enter’d  the 
fame  conftantly,  that  alone  would  not  be  fufficient 
to  explain  all  the  Effects. 

Forlnftance;  We  cannot  conceive  how  the  Spi¬ 
rits  of  Nitre,  which  enter  the  Pores  of  the  Water, 
and  fix  the  Parts  of  it,  can  oblige  the  Water  to  di¬ 
late  itfelf,  and  make  it  more  light;  whereas  natu¬ 
rally  they  ought  to  augment  the  Weight  of  it.  This 
Difficulty,  and  fome  others  chat  ijiight  be  infifted 
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upon,  fhew  the  Neceffity  of  a  new  Syftem  to  explain 
the  Nature  of  Ice :  Therefore  our  Author  gives  this 
that  follows,  which  he  conceives  explains  all  things 
with  more  Eafe,  and  in  a  more  Ample  manner,  than 

the  ordinary  Syftem.  tr. 

He  alledges.  That  Water  freezes  in  the  Winter, 
becaufe  its  Parts  being  more  clofely  joined  together, 
they  mutually  embarrafs  one  another,  and  lofe  all 
the  Motion  they  had ;  and  he  fuppofes  the  Air  to 
be  the  foie,  or  at  leaft  the  principal  Caufe,  why  the 
Parts  of  the  Water  join  fo  clofely  together.  He  ex¬ 
plains  it  thus: 

There  are  an  infinite  Number  of  lmall  Parts  of 
grofs  Air  mix’d  among  the  Parts  of  the  Water,  as 
every  Man  may  plainly  perceive :  For  if  we  put 
into  a  Pneumatick  Machine  an  open  Veffel  full  of 
Water,  in  that  fame  Proportion  as  you  pump  the 
Air  out  of  the  Machine,  you  will  fee  the  Witer  bub¬ 
ble  up,  and  fend  forth  a  great  Quantity  of  grofs  Air. 

Thofe  Parts  of  grofs  Air  being  difperfed  among 
thofe  of  the  Water,  they  have  each  of  them  the 
Virtue  of  a  Spring-,  which  is  now  fo  well  proved 
in  Natural  Philofophy,  that  no  Man  will  call  ic  in 

queftion.  , 

If  then  it  can  be  fhewed.  That  the  fmall  Springs 
of  grofs  Air,  mixed  with  the  Water,  have  more 
Force  in  the  Winter,  and  that  then  they  unbend 
themfelves  a  little ;  it  would  eafily  be  conceived, 
that  on  one  fide  thofe  Springs  unbending  themfelves 
in  that  manner,  and  on  the  other  the  external  Air 
continuing  to  prefs  the  Surface  of  the  Water,  the 
Parts  of  the  Water  fhut  up  betwixt  thofe  fmall 
Springs,  which  repulfe  them  on  all  fides,  muft  needs, 
being  lock’d  up  one  againft  another,  lofe  their  Moi- 
fture,  and  form  a  hard  Body,  that  is  to  fay.  Ice. 
All  the  Difficulty  lies  in  this.  How  to  know  whether 
in  reality  the  Springs  of  the  Air,  which  are  difperfed 
in  the  Water,  unbend  a  little  in  the  Winter;  which 
’tis  eafy  to  prove  they  do. 

The  grofs  Air,  which  we  cannot  perceive  in  the 
Water,  whilft  it  is  Liquid,  is  eafily  feen  when  ’tis 
Frozen ;  we  fee  then  very  often  a  great  Quantity 
of  Bubbles  of  Air  very  fenfibly ;  and  when  they 
are  too  fmall  to  be  obferved  every  one  apart,  we 
may  fee  them  confufedly  and  in  grofs ;  for  frozen 
'Water  is  always  a  little  whiter  than  ’twas  before; 
and  they  that  have  ftudied  any  thing  of  the  Nature 
of  Colours,  know  that  this  Whitenefs  proceeds  only 
•  from  the  fmall  Bubbles  of  Air  mix’d  with  the  Ice. 
This  is  the  Reafon  that  all  Scums  are  whitiffi,  and 
that  the.  Bubbles  of  Air  mix’d  with  Glafs  or  Cryftal 
appear  whiter  than  the  reft. 

Add  to  this.  That  the  little  Bubbles  of  grofs  Air, 
which  are  abfolutely  infenfible  in  the  Water,  folong 
as  ’tis  liquid,  cannot  become  fenfible  in  frozen  W a- 
ter,  but  becaufe  each  of  them  becomes  grofter  than 
they  were:  And  they  cannot  become  grofter,  but  for 
one  of  thefe  Reafons;  either  becaufe  the  Water, 
when  it  freezes,  hath  attracted  new  Air  ;  or  becaufe 
the  Air  already  difperfed  in  the  Water  takes  up  a 
greater  Space,  and  that  its  Springs  are  a  little  more 
unbended.  We  cannot  conceive  how  the  Water,  as 
it  freezes,  could  attract  new  Air,  fince  the  Pores  of 
the  Ice  are  certainly  lefs  than  thofe  of  the  Water, 
thro’  which  the  grofs  Air  cannot  pafs  but  with  Diffi¬ 
culty.  It  muft  be  then,  that  the  Air  already  difperfed 
among  the  Parts  of  the  Water,  is  dilated,  and  that 
the  Springs  are  a  litttle  unbended. 

But  why,  when  ’ds  cold,  have  the  Springs  of  the 
Air  more  Strength  to  unbend  themfelves,  than  at  an¬ 
other  Seafbn  ? 

It  is  anfwer’d  in  the  firft  Place,  That  to  eftablifh 
this  Syftem  here  laid  down,  it  is  enough  to  prove 
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that  the  thing  happens  really  fo,  without  any  Ne- 
ceffity  of  explaining  the  Caufe  of  it. 

Secondly,  That  this  Caufe  is  not  very  difficult  to 
be  found.  Every  one  knows  that  Bodies  with  Springs 
havefo  much  more  Force  as  they  are  more  ftiff,  and 
that  they  are  fo  much  the  more  ftiff,  as  their  Pores 
are  lefs;  but  it  is  the  Property  of  Cold  to  reftri&the 
Pores:  And  during  the  Heat  the  Pores  are  more 
open,  becaufe  the  fubtil  Matter  which  paffes  always 
thro’  them,  being  then  in  a  more  violent  Motion, 
hath  the  more  Force  to  extend  them  and  keep  them 
open;  whereas  in  the  Winter,  their  Motion  being 
much  flacken’d,  all  the  Bodies  fhut  themfelves  up, 
and  their  Pores  are  ftraighten’d.  Hence  it  comes, 
that  in  the  Winter  the  Bodies  of  Animals  tranfpire 
much  lefs  than  in  another  Seafon.  Since  then  the 
Cold  locks  up  the  leaft  Parts  of  the  grofs  Air,  and 
makes  them  lefs  pliable,  and  more  ftiff,  becaufe  ic 
ftraightens  the  Pores ;  we  muft  fay  alfo,  that  it  aug¬ 
ments  the  Force  of  their  Springs,  the  Springs  be¬ 
coming  more  violent,  according  as  the  Body  be¬ 
comes  more  ftiff. 

Thus,  during  the  Winter,  the  Springs  of  Air 
which  are  difperfed  in  the  Water  having  confidera- 
bly  more  Force,  they  muft  unbend  themfelves  a 
little,  and  as  they  unbend,  they  prefs  againft  one 
another  the  fmall  Parts  of  Water  which  they  hold 
fliur  up. 

This  being  fuppofed,  there  is  nothing  in  Ice  but 
what  may  be  explained  naturally  enough. 

x.  That  Water,  as  it  freezes,  ought  to  make  a 
hard  Body,  becaufe  then  its  Parts  being  preffed  one 
againft  another,  they  embarrafs  one  another  mutu¬ 
ally,  and  fo  lofe  all  the  Motion  they  had. 

2.  That  Water,  as  it  freezes,  ought  to  become 
more  light ;  for  tho’  its  Parts  be  more  prefs’d  than 
they  were  before,  yet  the  Mafs  being  compofed  of 
the  Parts  of  the  Water  thus  prefs’d,  and  of  Air  di¬ 
lated,  ought  to  be  more  large,  and  by  confequence 
more  light,,  than  it  was  when  the  Water  was  liquid. 

3.  Frozen  Water  takes  up  a  greater  Space  than 
when  ’tis  liquid,  becaufe  the  Springs  of  Air  difper¬ 
fed  in  the  Water,  by  unbending  themfelves,  do 
oblige  the  Water  to  rife  in  the  Veffel  which  con¬ 
tain’d  it.  It  is  true,  that  the  external  Air  preffe$ 
alfo  the  Surface  of  the  Water,  and  makes  an  Ef¬ 
fort  to  repel  it ;  but  this  external  Air  being  freer, 
and  its  little  Springs  lefs  bended,  becaufe  they  un¬ 
bended  themfelves  according  as  the  Cold  lock’d  up 
the  neighbouring  Bodies,  it  hath  lefs  Force  than 
that  which  is  fhut  up  in  the  Water,  whofe  Springs 
cannot  unbend,  but  by  making  the  Bulk  of  the 
Water  larger. 

4.  If  you  fhut  up  a  Veffel  full  of  Water  in  the 
Pneumatick  Machine,  the  Air  difperfed  in  the 
Water  dilates  itfelf  in  an  extraordinary  manner 
when  they  pump  the  Air  of  the  Machine ;  yet  the 
Water  Freezes  not,  becaufe  the  external  Surface  of 
the  Water  being  no  more  prefs’d,  the  Air  which  it 
contains  may,  by  unbending  itfelf,  efcape  freely,  as 
in  reality  it  does. 

5.  Frozen  Water  muft  always  be  lefs  tranfparent 
than  the  fame  Water  when  it  is  liquid,  becaufe  the 
Bubbles  of  Air  which  are  infenfible  in  the  Water, 
by  reafon  of  their  Smallnefs,  being  more  fenfible  and 
large  in  the  Ice ,  muft  alfo  make  it  appear  to  be  more 
white,  and  by  confequence  lefs  tranfparent. 

6.  The  Bodies  muft  much  lefs  tranfpire  through 
the  Ice,  than  through  the  Water,  becaufe  the  Parts 
of  the  frozen  W  ater  are,  in  effedl,  more  prefs’d  than 
they  were  before,  and  fo  leave  a  lefs  free  Paffage 
to  foreign  Bodies. 
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7.  The  Water,  from  which  there  is  abundance 
of  Air  drawn  by  means  of  the  Pneumatick  Engine, 
muft  alfo  freeze  with  lefs  Difficulty;  of  which  an 
able  Man  told  our  Author  he  had  made  the  Ex¬ 
periment. 

8.  The  Spirit  of  Wine,  Brandy,  and  other  Li¬ 
quors  of  the  fame  fort,  cannot  freeze  at  all,  or  at 
lead  rarely ;  for  their  Parts  being  in  a  great  Motion, 
as  appears  by  the  Evaporation  made  of  them,  it 
follows,  that  the  Air  difperfed  into  the  Parts  of  thofe 
Liquors,  is  much  more  fubtil,  and  by  confequence 
hath  lefs  of  a  Spring,  than  that  which  is  difperfed 
in  the  Parts  of  common  Water,  fince  the  Spring  of 
the  Air  is  principally  in  its  grols  Parts. 

9.  Oil,  Fat,  and  other  vifcous  Liquors,  muft  con¬ 
geal  more  eafily  than  Water  freezes,  becaufe  their 
Parts  being  improper  for  Motion,  do  fpeedily  em- 
barrafs  one  another;  but  thofe  Liquors,  when  they 
congeal,  cannot  become  fo  hard  as  Ice,  nor  dilate 
themfelves  in  the  fame  manner ;  for  tho’  they  con¬ 
tain  among  their  Parts  a  greater  Quantity  of  Air 
than  Water  does,  yet  that  Air  is  more  fubtil,  hath 
lefs  Spring,  and  eafily  makes  its  way  tho’  the  Pores 
of  thofe  Liquors. 

10.  Quickfilver  cannot  freeze,  becaufe  it  does  not 
contain  a  great  enough  Quantity  of  grofs  Air;  its 
Parts  alfo  are  much  polifh’d,  and  they  can  eafily  Aide 
one  againft  another,  without-  embarraffing  or  flop¬ 
ping  one  another. 

11.  According  as  the  Cold  grows  more  fharp, 
the  Springs  -of  the  Air,  difperfed  in  the  Ice,  ought 
to  have  more  Force  to  repel  the  Parts  of  the  frozen 
Water;  and  the  Bulk  compofed  of  the  Air  and 
frozen  Water,  muft  needs  grow  larger  and  larger. 
This  hath  been  proved  in  the  following  manner: 
They  fill’d  with  Water  an  hollow  Iron  Bullet, 
which  had  a  Hole  of  three  or  four  Lines  Diameter; 
the  Water  being  frozen  in  that  Bullet,  and  not  be¬ 
ing  ftrong  enough  to  break  it,  the  Ice  ifliied  at  the 
Hole,  and  form’d  a  fort  of  Stalk  or  Ice-ickle, 
which  lengthened  according  as  the  Cold  increafed, 
and  grew  to  the  Length  of  a  Finger ;  this  Stalk  be¬ 
ing  broke,  and  the  Bullet  expofed  to  the  Air  during 
a  very  cold  Night,  it  made  a  new  Stalk,  but  not 
fo  long  as  the  former,  the  Ice’s  pining  itfelf,  if  we 
may  be  allowed  fo  to  fpeak,  as  it  paffed  through  the 
Hole  of  the  Bullet ;  as  Gold  and  other  Minerals  do, 
by  paffing  through  the  Wire-drawer’s  Inftruments. 

12.  In  the  Hypothefis  here  laid  down,  the  Spirits 
of  Nitre  may  alfo  contribute  to  form  the  Ice,  in  as 
much  as  by  joining  themfelves  to  the  fmall  Parts 
of  the  Air  difperfed  in  the  Water,  they  contribute 
towards  rendring  them  more  ftiff  and  inflexible, 
and  to  augment  the  Force  of  its  Springs.  See 
"Freezing  and  Cold. 

ICH  DIEN,  the  Motto  under  the  Arms  of  the 
Prince  of  Wales ;  which  Sir  H.  Spelman  judges  to  be 
in  Saxon ,  Ic  Thien ;  the  Saxon  D,  with  a  traverfe 
Stroke,  being  the  fame  with  Th ;  and  dignifies  1 
Serve,  or  am  a  Servant.  As  the  Saxon  King’s  mi- 
xiifterial  Lords  were  called  Thiens. 

ICHNOGRAPHY,  in  Perfpedive,  is  the  View 
of  any  thing  cut  off  by  a  Plane  parallel  to  the  Ho¬ 
rizon,  juft  at  the  Bafe  or  Bottom  of  it ;  And  in  Ar¬ 
chitecture  is  taken  for  the  Geometrical  Plan  or  Plat¬ 
form  of  an  Edifice,  or  the  Ground-plot  of  a  Houfe 
or  Building  delineated  upon  Paper,  deferibing  the 
Form  of  the  feveral  Apartments,  Rooms,  Windows, 
Chimneys,  And  this  is  properly  the  Work  of 
the  Mafter- Architect  or  Surveyor,  being  indeed  the 
.moft  abftrufe  and  difficult  of  any. 

ICHNOGRAPHY,  in  Fortification,  is  in  like 
manner  the  Plane  or  Reprefemation  of  the  Length 


and  Breadth  of  a  Fortrefs,  the  diftinff  Parts  of  which 
are  mark’d  out  either  upon  the  Ground  it  felf,  or 
upon  Paper.  See  Iconographia. 

ICHOR,  [)%»{>,  Gr.]  is  afulphureous  and  watery 
Humour  which  flows  from  Ulcers.  Blanchard. 

ICHOROIDES,  is  a  Moifture  like  Corruption. 
ICONOGRAPHIA  {_’Eiwvoy££Ql&,  of  ’Eikuv 
an  Image,  and  yp cttfH,  Gr.  a  Dejcription."]  A  Defcri- 
ption  of  Images,  or  of  the  antient  Statues  of  Mar¬ 
ble,  Copper,  Bufts,  Semi-bufts,  of  Penates,  Paint¬ 
ings  in  Frefco,  Mofaick  Works,  and  antique  Pieces 
in  Miniature. 

ICOSIHEDRON,  mdfov,  of tt non,  twenty. 
and  I  J)>a,  Gr.]  fee  Regular  Bodies.  This  Solid  con* 
fifts  of  twenty  Triangular  "Pyramids ,  whofe  Vertexes 
meet  in  the  Center  of  a  Sphere  that  is  imagined  to 
circumfcribe  it,  and  therefore  have  their  Height  and 
Bafes  equal :  Wherefore  the  Solidity  of  one  of  thofe 
Pyramids,  multiplied  by  20,  the  Number  of  Bafes, 
gives  the  folid  Content  of  the  Icofihedron. 

The  following  Figure  being  drawn  on  Pafteboard 
cut  half  thro’,  and  then  folded  up  neatly  together, 
will  reprefent  an  Icofihedron. 


ICTERICK  [}jc7teao?,  Gr.]  of  or  pertaining  to 
the  Jaundice ;  as  Ifterick  Medicines  are  fuch  as  are 
good  againft  the  Jaundice. 

ICTERUS,  1'iKTi?©-,  Gr.]  the  Jaundice,  is  a 
changing  of  the  Skin  into  a  Yellow  Colour,  from 
an  ObftruCtion  of  the  Duftus  Choledochus,  or  the 
Glandules  of  the  Liver,  thro’ Weaknefs,  ObftruCti¬ 
on,  or  a  Schirrus  of  the  Liver ;  or  becaufe  the  Gall 
abounds  more  than  can  be  conveniently  excerned, 
fo  that  it  ftays  in  the  Blood.  The  Latins  call  it, 
Regius  Morbus,  the  Kingly  Difeafe,  becaufe  it  is  ea¬ 
fily  cured  in  Courts  with  the  Paftimes  and  Diver- 
tifements  there  which  chear  the  Mind.  It  is  alfo 
called  a  Suffufion  of  the  Gall.  Blanchard.  • 

IDEA,  is  whatfoever  the  Mind  perceives  in  it 
felf,  or  (lands  there  for  the  immediate  ObjeCt  of 
any  Phantafm,  Notion,  Species,  Thought  or  Un- 
derftanding. 

IDEA’S.  Our  Obfervation  employ’d,  either  a-, 
bout  External  Objetts,  or  about  the  Internal  Ope - 
ration  of  our  Minds,  perceived  and  refletted  only  by 
our  felves;  is  that  which  fupplies  our  Underftand- 
ing  (faith  Mr. Locke)  with  all  the  Materials  of  Think¬ 
ing,  ThefeTwo  are  the  great  Foundations  of  Know¬ 
ledge,  from  whence  all  the  Idea’s,  Notions,  Phan- 
tafms.  Species,  <&c.  which  we  have,  or  can  natu¬ 
rally  have,  do  fpring  and  arife. 

1.  Our  Senfes,  being  converfant  about  particular 
Senfible  Qbjeds,  do  convey  into  the  Mind  feveral 
diftinCt  Perceptions  of  Things :  And  this  way  we 
gain  the  Idea’s  of  Fellow,  White,  Heat,  Cold,  Soft, 
Hard,  Bitter,  Sweet,  and  all  thofe  which  we  pro¬ 
perly  call  Senfible  Qualities ;  and  this  great  Source 
of  moft  of  the  Idea’s  we  have,  depending  wholly  on 
our  Senfes,  and  derived  by  them  to  the  Under  (land¬ 
ing,  is  called  Senfation. 

2.  The  other  Fountain  from  which  Experience 
furnifhes  the  Underftanding  with  Idea’s,  is  i\\q  Per¬ 
ception  of  the  Operation  of  our  own  Minds  within  uf , 
as  it  is  employed  about  the  Idea’s  it  hath  before 
gotten  by  Senfation ;  Which  Operations,  when  wc 
come  to  Reflect  and  Conftder  on,  our  Underftanding 

thereby 
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thereby  becomes  furnifh’d  with  another  Set  of  Idea  s, 
which  could  not  be  had  from  Things  without  ;  and 
fuch  is  "Perception,  Thinking,  Doubting,  Believing, 

, Reafoning ,  Knowing,  Willing,  See.  and  all  the  diffe¬ 
rent  Actions  of  our  Minds;  which  we  being  con- 
fcious  of,  and  obferving  in  our  felves,  do  from  thefe 
receive  into  our  Underftandings,  as diflinCt  Ideas,  as 
we  do  from  Bodies  affecting  our  Senfes,  This  is  a 
kind  of  Internal  Senfation ;  is  called  very  properly, 
by  Mr.  Locke,  Reflexion:  And  thefe  two,  Senfation 
and  Reflection,  he  takes  to  be  the  only  Originals 
from  whence  all  our  Idea’s  take  their  Beginnings. 

And  fo  far  the  Mind  or  Undemanding  is  merely 
pajflve ;  and  cannot  chufe  whether  it  will  have  thefe 
Beginnings  or  Materials  of  Knowledge  or  not.  The 
Objedts  of  Senfe  will  obtrude  their  Idea’s  upon  our 
Minds ;  and  the  Operations  of  our  Minds  will  not 
let  us  be  without  fome  (at  leaft  obfcure)  Notions  of 
them.  No  one  can  be  wholly  ignorant  of  what  he 
doth  when  he  Thinks:  And  as  the  Mind  is  forced 
to  receive  Impreflions  from  without,  fo  it  cannot 
avoid  the  Perception  of  thofe  Idea’s  that  are  an¬ 
nex’d  to  them. 

Of  Idea’s,  fome  (as  we  fhould  carefully  obferve) 
are  Simple,  and  others  Complex.  All  thofe  Idea’s 
that  come  into  our  Minds  by  Senfation,  are  of  the 
former  Kind :  And  tho’  the  Qualities  in  Bodies  that 
affedt  our  Senfes,  are  in  the  Things  themfelves,  fo 
united  and  blended,  that  there  is  no  Separation  nor 
Diftance  between  them ;  yet  the  Idea’s  they  produce 
in  the  Mind,  enter  by  the  Senfes  Ample  and  un¬ 
mix’d.  Some  Idea’s  come  into  our  Minds  only  by 
one  Senfe,  which  is  peculiarly  adapted  to  receive 
them :  As  the  Idea’s  of  all  Colours  are  received  only 
by  the  Eye,  all  Sounds  and  Tones  by  the  Ear,  <&c. 
Heat,  Cold,  and  Solidity,  by  the  Touch. 

Other  Idea’s  we  gain  by  more  than  one  Senfe ; 
as  of  Space ,  Extenflon,  Figure,  Refl,  and  Motion : 
For  thefe  make  forcible  Impreflions  both  on  the 
Eyes  and  Touch. 

There  are  other  Simple  Idea’s,  which  convey 
themfelves  into  the  Mind  by  all  the  ways  of  Senfa¬ 
tion  and  Reflection  ;  as  Pleafure,  Pain,  Power,  Ex- 
iftence.  Unity,  and  SucceJJionj  and  thefe  are  all,  or, 
at  leaft,  the  moft  confiderable  of  thofe  Simple  Idea’s 
which'  the  Mind  hath ;  and  out  of  which  is  made 
all  its  other  Knowledge. 

To  underftand  the  Nature  of  thefe  Simple  Idea’s 
the  better,  and  to  difcourfe  of  them  intelligibly,  it 
will  be  convenient  to  diftinguifh  them  as  they  are 
.  Idea’i  or  Perceptions  in  our  Minds,  and  as  they  are 
Modifications  in  the  Bodies  that  caufe  fuch  Percep¬ 
tions  in  us;  that  fo  we  may  not  think  (as  perhaps  is 
ufually  done)  that  they  are  exactly  the  Images  and 
1 Xefemblances  of  fomething  inherent  in  the  Subject : 
For  moft  of  thofe  of  Senfation  are  in  the  Mind  no 
more  the  Likenefs  of  fomething  exifting  without  us, 
than  the  Names  that  ftand  for  them,  are  the  Like¬ 
nefs  of  our  Idea’s.  But  here  the  Qualities  in  Bodies, 
w  hich  produce  thefe  Idea’s  in  our  Minds,  muft  be 
diftinguilhed  into  Primary  and  Secondary.  Primary 

f  dualities  are  fuch  as  are  utterly  infeparable  from  the 
ody,  in  what  State  foever  it  be ;  fuch  as  the  Senfe 
conftantly  finds  in  every  Particle  of  Matter ;  which 
are  Solidity,  Extenflon,  Figure,  Motion,  Refl,  and 
Number.  Secondary  Qualities,  are  fuch  as  are  in 
reality  Nothing  in  the  Objedts  themfelves,  but  on¬ 
ly  Powers  to  produce  various  Senfations  in  us  by 
their  Primary  Qualities ;  i.  e.  by  the  Bulk,  Figure, 
Texture,  and  Motion  of  their  Infenfible  Parts;  as 
Colours,  Sounds,  Tafles,  &c.  Now  the  Idea’s  of  Pri- 
mary  Qualities  are,  in  fome  Senfe,  Refemblances  of 
them,  and  their  Patterns  do  really  exift  in  the  Bo¬ 


dies  themfelves ;  but  the  Idea’s  produced  in  us  by 
thefe  Secondary  Qualities,  have  no  Refemblance  ot 
them  at  all.  There  is  nothing  like  our  Ideas  exift¬ 
ing  in  the  Bodies  themfelves :  They  are  in  the  Bo¬ 
dies,  we  denominate  from  them  only  a  Power  to 
produce  thofe  Senfations  in  us:  And  what  is  Sweef 
Blue,  or  Warm  in  Idea,  is  but  the  certain  Bulk,  fi¬ 
gure,  and  Motion  of  the  infenfible  Parts  in  the  Bo¬ 
dies  themfelves,  which  we  call  fo.  ,  , 

There  are  feveral  Faculties  which  the  Mind  hath 
of  managing  thefe  Simple  Idea’s,  which  are  very  well 
worth  our  Obfervation ;  as  that  of  Difcerning  duly, 
and  rightly  Diflinguifhing  one  from  another :  In  this 
confifts  the  Accuracy  of  Judgment,  and  the  avoid¬ 
ing  all  Confufions  and  Miftakes. 

2.  That  of  Comparing  them  one  with  another,  in 
refpedt  of  Extent,  Degree,  Time,  Place ,  or  any  o- 
ther  Circumftances  of  Relation  or  Dependance  one 
on  another. 

'3.  The  Faculty  of  Compounding  or  putting  toge¬ 
ther  the  Simple  Idea’s  receiv’d  by  Senfation  or  Re¬ 
flexion,  in  order  to  make  Complex  ones. 

4.  When  Children,  by  repeated  Senfations,  have 
got  fome  Idea’s  fix’d  in  their  Memories,  they,  by 
degrees,  begin  to  learn  the  Ufe  of  Signs;  and  when 
they  can  fpeak  articulately,  they  make  ufe  of  Words 
to  fignify  their  Idea’s  to  others :  And  the  ufe  of  W ords 
being  to  ftand  as  outward  Marks  of  our  Internal 
Idea’s ;  and  thofe  Idea’s  being  taken  from  particular 
Things,  if  every  particular  Idea  that  we  take  in 
fhould  have  a  particular  Name,  Names  muft  grow 
endlefs.  To  prevent  this,  the  Mind,  by 

5.  Another  Faculty,  can  make  the  particular  Idea’s 
received  from  fuch  Objedts,  to  become  General: 
Which  is  done  by  considering  them  as  they  are  in 
the  Mind  fuch  Appearances,  Separate  from  all  other 
Exiftences,  and  the  Circumftances  of  real  Exiftence; 
fuch  as  Time,  Place,  or  any  other  concomitant  Idea’s'^ 
and  this  is  called  Abflr  aCtion ;  whereby  Idea’s  taken 
from  particular  Things,  become  general  Reprefen- 
tatives  of  all  of  that  kind;  and  their  Names,  general 
Names  applicable  to  whatever  exifts  conformable 
to  fuch  Abflr aCt  Ideas.  Thus  the  fame  Colour  be¬ 
ing  obferv’d  to  Day  in  Chalk  or  Snow,  which  the 
Mind  Yefterday  received  from  Milk  or  Cerujfe ;  it 
confiders  that  Appearance  alone ;  makes  it  a  Repre- 
fentative  of  all  of  that  kind;  and  having  given  it 
the  Name  of  Whitenefs,  it  by  that  Sound  fignifiesthe 
fame  Quality  wherefoever  to  be  met  with  or  ima¬ 
gined.  And  thus  Univerfals,  whether  Idea’s  or 
Terms,  are  made. 

From  the  Power  which  the  Mind  hath  of  com¬ 
bining  thus,  comparing,  and  feparating  or  abflr ading 
its  Simple  Idea’s,  which  come  into  it  by  Senfation 
and  Reflection,  all  Complex  Idea’s  are  form’d ;  and, 
as  before  in  the  Perception  of  Idea’s,  the  Underftand¬ 
ing  was  pafjive,  fo  here  ’tis  aCiive ;  exerting  the  Power 
it  hath  in  the  feveral  Adis  and  Faculties  above-men¬ 
tioned,  in  order  to  frame  Compounded  Idea’s. 

All  Complex  Idea’s,  tho’ their  Number  be  infinite, 
and  Variety  endlefs,  may  be,  as  it  feems,  all  redu¬ 
ced  to  thefe  three  Heads,  viz.  Modes,  Sub  flames  and 
Relations. 

Modes  are  fuch  Complex  Idea’s,  which  however 
compounded,  are  not  fuppofed  to  exift  by  them¬ 
felves,  but  are  confider’d  as  Dependencies  on,  or 
AfeCtions  of  Subftances :  Such  are  the  Idea’s  figni- 
fied  by  the  Words  Triangle,  Gratitude,  Murder,  See. 
and  thefe  Modes ,  as  Mr.  Locke  calls  them,  are  of 
two  Sorts. 

1.  Such  as  are  only  Variations,  or  different  Combi¬ 
nations  of  the  lame  Simple  Idea,  without  the  Mixture 
of  any  other ;  as  a  Dozen,  a  Score ,  &c.  and  thefe  may 
be  called  Simple  Modes.  2.  There 
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2.  There  are  others  compounded  of  Simple  Idea's 
of  feveral  Kinds  put  together,  to  make  one  Com¬ 
plex  one}  as  Beauty,  Theft,  Szc. 

Subfiances  have  their  Idea's,  fuch  Combinations  of 
Simple  Idea's,  as  are  taken  to  reprefent  diftindt  par¬ 
ticular  Things  fubfifting  by  themfelves}  in  which 
the  fuppofed,  or  confufed  Idea  of  Subftance,  fuch 
as  it  is,  is  always  the  Firft  and  Chief. 

delations,  are  a  fort  of  Complex  Idea's  arifing  from 
the  Confideration  and  Comparifonof  one  Idea  with 
another.  Of  thefe,  fome  depend  only  on  the  Equa¬ 
lity  or  Exceii  of  the  fame  Simple  Idea  in  feveral 
Subjedts }  and  thefe  Mr.  Locke  thinks  may  be  called 
Proportional  Relations}  fuch  as  equal,  more,  bigger, 
fweeter,&cc .  Another  Occalion  of  comparing  Things 
together,  is  the  Circun  fiances  of  their  Origin  or 
Beginning }  and  this  being  not  afterwards  to  be  al¬ 
tered,  make  the  Relations  depending  thereon  as  laft- 
ing  as  the  Subjects  to  which  they  belong :  Thefe 
are  Natural  Relations,  fuch  as  Father,  Brother,  Un¬ 
de,  Coufins,  See.  There  are  alfo  Relations  by  Infli- 
tution,  as  Prince  and  People ,  General  and  Army,  See. 
Moral  Relations,  are  the  Conformity  or  Disagree¬ 
ment  of  Men’s  free  Adtions  to  Laws  and  Rules, 
whether  Divine  or  Human. 

It  may  be  confidered  alfo  further  about  our  Idea's, 
that  fome  are  clear  and  diflind,  others  obfeure  and 
confufed.  Our  Simple  Idea's  are  clear,  when  they 
continue  fuch  as  the  Objects  reprefent  them  to  us, 
when  our  Organs  of  Senfation  are  in  a  good  Tone 
and  Order}  when  our  Memories  retain  them,  and 
can  produce  and  prefent  them  to  the  Mind  when¬ 
ever  it  hath  occalion  to  confider  them :  And  if 
along  with  this  the  Mind  fees  that  thefe  Simple 
Idea's  are  feverally  different  one  from  another,  and 
each  fingle  one  from  all  the  reft,  then  they  are  di- 
ftindt  alio  as  well  as  clear:  And  the  contrary  to 
this  will  occalion  Obfcurity  and  Confufon. 

IDENTITATE  NOMINIS,  is  a  Writ  that  lies 
for  him,  who,  upon  a  Capias  or  Exigent,  is  taken  and 
committed  to  Prifon  for  another  Man  of  the  Name. 

IDENTITY  :  The  Idea’s  of  Identity  and  Diver- 
fity,  come  into  our  Minds  by  the  Power  it  hath  of 
comparing  the. very  Beings  of  Things}  whereby 
conlidering  any  thing,  as  exifting  in  any  determined 
Time  and  Place,  we  compare  it  with  it  felf  exifting 
at  another  time}  and  accordingly  pronounce  it  to 
be  the  fame  or  diverfe.  When  we  fee  any  thing  to 
be  in  any  Place  in  any  Inflant  of  Time,  we  are 
lure  (be  the  thing  what  it  will)  that  it  is  that  very 
thing,  and  not  another:  For  whatever  is  another 
thing,  muft  ac  that  fame  time  exift  in  another  Place, 
how  like  foever  it  may  bd  in  all  other  Refpedts. 
And  in  this  confifts  Identity }  when  the  Idea’s  it  is 
attributed  to,  vary  not  at  all  from  what  they  were 
that  moment,  wherein  we  confider’d  their  former 
Exiftence,  and  to  which  we  compare  the  prefent : 
for  never  finding  nor  conceiving  it  poffible,  that 
two  things  of  the  fame  Kind  fhould  exift  in  the 
.  feme  Place  at  the  fame  Time,  we  rightly  conclude, 
that  whatever  exifts  any  where  at  any  time,  ex¬ 
cludes  all  of  the  fame  Kind,  and  is  there  itfelf 
alone.  When  therefore  we  demand.  Whether  any 
thing  be  the  fame,  or  not  ?  It  always  refers  to  fome 
thing  that  exifted  at  fuch  a  Time  in  fuch  a  Place, 
which,  ’twas  certain,  at  that  Inftant,  was  the  fame 
with  it  felf  and  no  other.  From  whence  it  follows, 
that  one  thing  can’t  have  two  Beginnings  of  Exift¬ 
ence,  nor  two  things  one }  it  being  impoffible  for 
two  things  of  the  fame  Kind,  to  be  or  exift  in  the 
fame  Inftant,  in  the  very  fame  Place }  or  one  and 
the  fame  thing  in  divers  Places.  Whatever  there¬ 
fore  had  one  Beginning,  is  the  fame  thing}  and  that 
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which  had  a  different  Beginning  in  Time  and  Place 
from  that,  is  not  the  fame  with  that,  but  different 
from  it. 

We  feem  to  have  Idea’s  but  of  three  forts  of  Sub- 
ftances,  GOD,  Finite  Intelligences  or  Spirits,  and 
Bodies.  Of  G  O  D,  ’tis  demonftrable  that  He  is 
without  Beginning,  Eternal,  Unalterable,  and  Om- 
niprefent }  wherefore  of  His  Identity  there  can  be 
no  doubt.  i 

Finite  Spirits  having  had  each  its  determinate 
Time  and  Place  of  Beginning  to  exifi,  the  Rela¬ 
tion  to  that  Time  and  Place,  will  always  determine 
to  each  of  them  its  Identity,  as  long  as  it  exifls. 

And  the  fame  will  hold  of  Bodies :  And  in  every 
Particle  of  Matter,  to  which  no  Addition  cr  Sub- 
ftradtion  of  Matter  being  made,  it  is  the  fame.  And 
though  thefe  three  forts  of  Subftances  do  not  ex¬ 
clude  one  another  out  of  the  fame  Place,  yet  we 
cannot  conceive  but  that  they  muft  neceffarily  each 
of  them  exclude  any  other  of  the  fame  Kind,  out  of 
the  fame  Place}  or  elfe  the  Notions  and  Names  of 
Identity  and  Diverfty  would  be  in  vain }  and  there 
could  be  no  fuch  Diftindtion  of  Subftances,  or  any 
thing  elfe  from  one  another.  Thus,  v.  gr.  if  two 
Bodies  or  Particles  of  Matter  could  be  in  the  fame 
Place  at  the  fame  Time}  then  take  them,  great  or 
little,  they  muft  be  one  and  the  fame }  nay,  thus  all 
Bodies  muft  be  one  and  the  fame. 

’Tis  plain  then  that  the  fo  much  difputed  Princi¬ 
ple  Individuat ionis,  is  Exiftence  itfelf}  which  de¬ 
termines  a  Being  of  any  fort  to  a  particular  Time 
and  Place,  incommunicable  to  two  Beings  of  the 
fame  Kind. 

And  here  it  will  do  well  to  diftinguifti  between 
dead  and  unadtive  Lumps  of  Matter,  and  fuch  Bo¬ 
dies  as  thofe  endow’d  with  Vegetable  or  Animal 
Life.  If  you  confider  one  of  the  former  Kinds  of 
Bodies}  if  it  confift  only  of  one,  or  a  determinate 
Number  of  many  Atoms,  any  way  combined  to¬ 
gether}  while  that  one  continues  without  Mixture 
with  others }  or  while  the  many  exif,  united  toge¬ 
ther  in  the  fame  Mafs,  it  will  ftill  be  the  fame  Body  } 
but  if  one  Atom  be  taken  away,  or  any  new  one 
added,  it  is  no  longer  the  fame  Mafs,  or  the  fame 
Body.  But  in  the  State  of  Living  Creatures,  their 
Identity  depends  not  on  a  Mafs  of  the  fame  Particles, 
but  on  fomething  elfe}  for  in  them  the  Variation  of 
great  Parcels  of  Matter  alters  not  the  Identity.  An 
Oak  growing  from  a  Plant  to  a  great  Tree}  and  a 
Child  growing  to  an  adult  Perfon,  are  ftill  the  fame  } 
tho’  in  both  Cafes  there  be  a  manifeft  Change  of 
Parts :  For  here  ’tis  fuch  a  peculiar  Difpofirion  and 
Organization  of  Parts  in  one  coherent  Body,  and 
partaking  of  one  common  Life,  that  conftitutes  their 
Identity }  and  as  long  as  that  continues,  it  will  be 
the  fame  Oak  or  Man.  And  fo  it  is  in  a  Watch  } 
as  long  as  the  Mechanifm  of  it  continues  the  fame, 
and  it  goes  and  anfwers  the  End  of  its  Organizati¬ 
on,  ’tis  the  fame  Watch,  tho’  many  Particles  of 
Matter  continually  rub  off  and  wear  away.  ’Tis 
clear  therefore  wherein  confifts  the  Identity  of  any 
Animal  or  Vegetable. 

But  there  is  another  fort  of  Identity,  which  hath 
not  been  improperly  called  Perfonaf  which  I  think 
Mr.  Locke  truly  determines  to  confift  in  the  Same - 
nefs  of  a  Rational  Being  :  Since  by  Perfon  we  under- 
ftand  an  Intelligent  Being,  having  Reafon  and  Re- 
fledtion :  And  fince  there  is  a  Confcioufhefs  which 
always  accompanies  Thinking }  it  is  that  which 
makes  every  one  to  be  that  which  he  calls  him  felf, 
thereby  diftinguifhing  him  from  all  other  Beings 
that  think,  and  give  him  his  Perfonal  Identity.  See 
Effay  of  Human  Under [landing,  Book  2.  Ch.  27. 

4  B  IDEOTA 
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IDEOTA  mquirenda  vel  examinanda,  is  a  Writ 
to  the  Efcheator  or  Sheriff  of  any  County,  where 
the  King  hath  Notice  that  there  is  an  Ideot ,  natu¬ 
rally  born  fo  weak  of  Undemanding,  that  he  can¬ 
not  govern  or  manage  his  Inheritance,  to  call  before 
him  the  Party  fufpedted  of  the  Ideocy,  and  examine 
him  ;  and  alfo  by  the  Oath  of  Twelve  Men,  to 
enquire  whether  he  be  fufficiently  witted  to  difpofe 
of  his  own  Lands  with  Difcretion,  or  not,  and  to 
certify  accordingly  into  the  Chancery:  For  the 
King  hath  the  Protection  of  his  Subjects,  and  by 
his  Prerogative,  the  Government  of  their  Lands  and 
Subftance,  that  are  naturally  defective  in  their  own 
Difcretion. 

IDES  of  a  Month,  among  the  'Romans,  were  the 
Day  after  the  Nones  were  out.  They  commonly 
fell  out  on  the  13th  of  every  Month,  except  in 
March,  May,  July,  and  Offober  (which  they  called 
the  Full  Months,  as  all  the  others  were  called  Hol¬ 
low)  for  then  they  were  on  the  15th,  becaufe  in 
thofe  Months  the  Nones  were  on  the  7th.  The  Ety¬ 
mology  of  the  Word  is  varioufly  given,  and  to  be 
feen  in  moft  Dictionaries.  See  Danefs  Greek  and 
Roman  Antiquities. 

IDIOCRASY,  [ ’iJioyfcatinct,  of  U)©-  proper ,  and 
PQlm,  Gr.  Temperature J  the  proper  Difpofition  or 
Temperament  of  a  Thing  or  Body. 

IDIOPATHY,  [tAomdei*,  of  U&  and 
Gr.  affettus ]  is  a  primary  Difeafe,  which  neither 
depends  on,  nor  proceeds  from  any  other. 

IDIOSYNCRASY,  of  U&, 

ovi>  with,  and  yfcdmf,  Gr.]  is  a  Temperament  pe¬ 
culiar  to  any  particular  Animal  Body  ;  whereby  it 
hath,  either  in  Sicknefs  or  in  Health,  a  peculiar  A- 
verfion  againft,  or  Inclination  for  fome  particular 
Things;  or  on  which  fome  'Things  will  have  no 
luch,  or  a  more  than  ufual  Operation,  than  they 
will  have  on  other  Bodies. 

JEAT,  a  kind  of  mineral  or  foffil  Stone,  found 
in  fome  of  the  Northern  Parts  of  E?igland  andelfe- 
where,  form’d  of  a  lapidifick  or  bituminous  Juice 
in  the  Earth  in  the  manner  of  Coal.  It  is  extreme¬ 
ly  black,  works  like  Amber,  and  has  moft  of  its 
Qualities. 

JECTIGATION,  [in  Medicine ]  a  Trembling  or 
Palpitation  felt  in  the  Pulfe  of  a  Tick  Perfon,  which 
indicates  that  the  Brain,  which  is  the  Origin  of  the 
Nerves,  is  attack’d  and  threaten’d  with  Convulfions. 

JECUR,  the  fame  with  Hepar. 

JECUR  Uterinum:  fee  Placenta  Uteri. 

JEER-CAPSTAN:  fee  Capftan. 

JEER,  or  Jeer-Rope,  is  a  Piece  of  a  Hawfer 
faftened  to  the  Main-yard  and  Fore-yard  (in  great 
Ships  only)  clofe  to  the  Ties;  then  ’tis  reeved  thro’ 
a  Block,  which  is  feized  clofe  to  the  Top,  and  fo 
comes  down  again,  and  is  reeved  through  another 
Block  at  the  Bottom  of  the  Maft  clofe  by  the  Deck : 
There  are  ufually  two  of  thefe,  one  on  each  fide 
the  Ties.  Its  Ufe  is  to  help  hoife  up  the  Yard,  but 
more  efpecially  to  fuccour  the  Ties,  and  to  keep 
the  Yard  from  falling,  if  they  lhould  break. 

JEJUNUM  Intefiinum,  is  the  fecond  of  the 
Small  Guts,  fo  called,  becaufe  it  is  moft  times 
found  empty.  ’Tis  in  Length  about  eight  Foot  in 
Men ;  it  begins  on  the  Right  Side  under  the  Colon, 
where  the  Duodenum  ends,  and  fills  a  good  Part  of 
the  Umbilical  Region,  efpecially  on  the  Left  Side; 
’tis  continued  to  the  Ileum,  but  is  eafily  known 
from  it  by  its  Emptinefs,  by  the  great  Number  of 
its  Veins  and  Arteries,  which  make  it  look  a  little 
reddifh,  and  alfo  becaufe  the  Wrinkles  in  its  Coats 
are  more  in  Number,  and  nearer  to  one  another, 
than  thofe  in  the  Ileum,  and  the  Coats  themfelves 
are  much  thicker. 
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_ JET 

JEOFAIL,  in  Common  Law,  fignifies  an  Over- 
fight  in  pleading,  touching  which  you  have  a  Sta¬ 
tute,  32  H.  8.  30.  whereby  it  is  enabled.  That  if 
the  Jury  have  once  paft  upon  the  Iflue,  tho’  after¬ 
ward  there  be  found  a  Jeofail  in  the  Pleading,  yet 
Judgment  fhall  likewife  be  given,  according  to  the 
Verdidt  of  the  Jury. 

JESSANT,  when  in  a  Coat  of  Arms  a  Lion  or 
other  Beaft  is  born  over  fome  Ordinary,  as  over  a 
Chief,  a  Bend,  a  Fejfe,  &c.  that  Lion  or  Beaft  is  bla¬ 
zon’d  Jejfant  or  Jacent,  i.  e.  lying  over  all. 

JET  D’EAU,  is  the  French  Word  for  a  Pipe  of 
a  Fountain,  which  cafts  up  the  Water  any  confidera- 
ble  Height  into  the  Air. 

Mr.  Mariotte,  in  his  Treatife  du  Mouvement  des 
Eaux ,  &c.  faith.  That  a  Jet  d'Eau  will  never  rife 
fo  high  as  its  Refervatory,  but  always  falls  fhort  of 
it  by  a  Space,  which  is  in  a  fubduplicate  Ratio  of 
that  Height;  and  this  he  proves  by  feveral  Experi¬ 
ments. 

He  faith  alfo.  That  if  a  greater  branches  out  into 
many  fmaller  ones,  diftributed  to  different  Jet?,  the 
Square  of  the  Diameter  of  the  main-  Pipe  muft  be 
proportioned  to  the  Sum  of  all  the  Expences  of  its 
Branches;  and  particularly  faith.  That  if  the  Re¬ 
fervatory  be  52  Foot  high,  and  the  Adjutage  half  an 
Inch  in  Diameter,  the  Pipe  ought  to  be  3  Inches 
in  Diameter.  See  Fountain. 

JET.  Experience  has  fliewn,  that  to  make  Wa¬ 
ter  fpout  30  Foot  high,  the  Height  of  the  Refer- 
voir  ought  to  be  33  Foot. 

Experiments  have  alfo  determined  the  Proportion 
in  which  this  Difference  between  the  Height  of 
the  Jet,  and  of  the  Refervoir,  grows  greater  or  lefs, 
as  the  Jet  is  higher  or  lower.  The  way  of  finding 
it  is  this:  Divide  the  Height  of  the  Jet  whofe 
Height  of  Refervoir  is  required,  by  the  Height  of 
the  Jet  whofe  Height  of  Refervoir  is  known ;  fquare 
the  Quotient,  and  multiply  the  faid  Square  of  the 
Quotient  by  the  Difference  between  the  Height  of 
the  Jet  wnofe  Height  of  Refervoir  is  known,  and 
the  Height  of  its  Refervoir.  The  Produdl  of  this 
Multiplication  will  give  the  Difference  between  the 
Height  of  the  Jet  whofe  Height  of  the  Refervoir 
is  required,  and  the  faid  required  Height  of  the  Re¬ 
fervoir;  which  Height  being  added  to  the  Height  of 
the  Jet  whofe  Height  of  Refervoir  is  required,  gives 
the  required  Height  of  Refervoir. 

According  to  this  Rule,  if  it  be  required  to  find 
the  Height  of  a  Refervoir  neceffary  to  make  a  Jet 
of  any  given  Height,  we  may  find  it  by  thebefore- 
mention’d  Proportion  of  30  to  33.  As  for  Exam¬ 
ple,  if  we  want  to  know  the  Height  of  a  Refervoir 
neceffary  to  make  a  Jet  of  60  Foot,  we  divide  60 
by  30;  then  multiply  4  (the  Square  of  the  Quoti¬ 
ent  2  : )  by  3,  to  wit,  by  the  Difference  between  30 
and  33;  and  the  Product  12  being  added  to  60, 
gives  72,  which  is  the  required  Height  of  the  Re¬ 
fervoir. 

Other  Examples  will  make  it  more  and  more  clear.’ 

If  it  be  required  to  find  what  muft  be  the  Height 
of  a  Refervoir  to  make  a  Jet  of  90  Foot,  30)  90 
3, X  9  =  27,-1-90  =  117  the  required  Height. 

If  it  be  required  what  muft  be  the  Height  of  a 
Refervoir,  to  make  a  Jet  of  5  Foot,  30  j  5  |  /T  = 
i ,  X  £  =  jT  x  3  =  -f-  5  =  5  Foot  and  1  Inch. 

The  fame  may  be  done  by  taking  any  other  Pro¬ 
portion  inftead  of  this  of  30  to  3  3.  As  for  Example, 
if  the  Proportion  of  5  Foot  to  5  Foot  and  1  Inch  be 
known,  and  it  be  required  to  find  the  Height  of  a 
Refervoir  to  make  a  Jet  of  90  ;  then  5)  90  ( 1 8,  x  1 3 
—  324,  x  -A-  =  27,  -f-  90  =  1 1 7,  as  before.  After 
this  manner  the  following  Table  was  calculated. 

A  Table 


JET 


J  E  T 


A  T  a  b  l  e  of  the  Heights  of  Refervoirs  required  to  make 
Jets  of  all  Heights  from  5  Foot  to  100,  and  then  of  100, 
120,  130,  140,  150  Feet. 
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Accordingly,  to  the  lame  Rule,  if  the  Height  of 
any  Refervoir  being  given,  the  Height  of  the  Re- 
fervoir  which  it  will  produce  may  be  found :  In 

order  to  do  this  in  the  moll  general  manner,  let  us 
eall 

a  ~  the  known  Height  of  the  Jet ,  whofe  Height 
of  Refervoir  is  known. 
b  —  the  known  Height  of  its  Refervoir. 
c==rhe  known  Height  of  the  Refervoir,  whofe 
Height  of  Jet  is  required. 

*  =  the  required  Height  of  its  Jet. 

Then  by  the  afore- mentioned  Rule,  —  9 — 

_ _ 


az 

bx1 — ax1~a2c — a1  x  freeing  it  from  the  Fraction. 
bx1 — axz-j-a1x=ac  by  Tranfpofition. 

xl  X  x  =  t-L.  dividing  by  b—a. 

0 — a  b — a 


.  *  a%  ,  aze 

xz  _____  x  x  I  _  ,  _____ 

b  a  4^2— a b~ f-  4  b — a 

a * 

^bz-\«%ab  +4 a1*  complcating  the  Square. 


+ 


•  y  J_  A*  _  /'azc  J  I4 

2  b—2A  '  fcZI~a‘  a  bz  -j-  tiab~4-Aaz’  GX" 
trailing  the  Root. 

*  —  a*  __  ax  . 

b  —  a  4  £2-}-8  a  b  -4-a  J1  2  b  — 2  a  ^ 

Tranfpofition. 

This  Equation  always  gives  the  Value  of  x,  it  is 
the  required  Height  of  the  Jet ,  compared  with 
the  Height  of  its  Refervoir,  and  any  other  Propor¬ 
tion  of  Refervoirs  and  Jets  which  can  be  given. 
As  for  Example : 


If  the  Proportion  of  33  to  30  were  given,  and 
it  were  required  to  find  the  Height  of  a  Jet  whofe 
Refervoir  is  72  Foot  high ;  then  making  x  =  to  the 
faid  required  Height,  we  fhall  have, 

--  <2  =  X  3  =  —  —  =  72  — x,  by  the  afore - 
30  900  909 

mentioned  Rule. 

3  x2 -1-900*;  =  64800,  freeing  it  from  the  Fra¬ 
ction  and  Tranfpofing. 

x14“3oox==  21600,  by  Divifion. 
x2-|— 300X— f-22joo  =- 44*00,  compleating  the 
Square. 

x  -|—  150  ==  210,  extracting  the  Root. 
x  ==  210 — 150  =  60,  by  Tranfpofition. 
Therefore  the  required  Height  of  the  Jet  is  60  Foot. 

The  readieft  Way  of  calculating  Tables  of  the 
Heights  of  Jets  after  this  Method,  is  always  to  ufe 
the  Proportion  of  33  to  30  3  and  then  making 
a  =  any  given  Height  of  a  Refervoir, 
x  =  the  required  Height  of  its  Jet, 

We  fhall  have—  <7=—^—,  x  2  =  111  —a> —  x, 
30  900  900 

by  the  afore-mentioned  Rule. 

3  xz  =  900  a  —  900  x,  freeing  it  from  the  Fra¬ 

ction. 

x2-f- 3o°x  =  3oo<3,  by  Divifion  and  Tranfpofi¬ 
tion. 

jc  a  — f-  300  at  — H  225°°  =  3°°  -f-  2.250°  j  com¬ 
pleating  the  Square. 

x-f-  150  =  y^oo  a  -(-22500 3  whence  x  = 
\/3oo  a  -f.  22500  —  150,  by  Tranfpofition. 

This  Equation  gives  the  Value  of  x,  compared 
with  known  Quantities 3  amongft  which  there  is 
but  a  who  changes  according  to  the  feveral  Cafes 
to  which  it  is  applied. 


A  Table 
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A  T  a  b  l  e  of  all  the  Heights  of  Jets  which  will  be  pro¬ 
duced  by  Refervoirs  of  all  Heights,  from  5  Foot  to  100; 
and  then  of  120,  130,  140,  150  Foot. 
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JETSON  :  fee  in  Flotfon. 

JEWISH  Hours,  are  the  24  Hours  of  the  Day, 
accounted  from  Sun-letting  to  Sun-fetting  again, 
much  after  the  manner  as  the  Italians  do  now. 

IGNIS-FATUUS,  is  a  certain  Meteor  that  ap¬ 
pears  chiefly  in  the  Summer-Nights,  for  the  mod 
part  frequenting  Church-yards,  Meadows  and  Bogs, 
as  confiding  of  a  fomewhat  vifcous  Subftance,  or 
a  fat  Exhalation ;  which  being  kindled  in  the  Air, 
reflects  a  kind  of  thin  Flame  in  the  Dark,  yet  with¬ 
out  any  fenflble  Heat,  often  flying  about  Rivers, 
Hedges,  <&c.  becaufe  it  meets  with  a  Fiux  of  Air 
in  thofe  Places.  This  Meteor  is  well  known  among 
the  common  People,  under  the  Name  of  Will-of- 
the  Wkifp,  or  Jack-voith-a-Lanthorn 

IGNIS  PERSICUS,  the  fame  that  Gangrana ; 
it  is  taken  alfo  for  a  Carbuncle. 

IGNIS  ROH®:  fee  Wheel-fire. 

IGNIS  SACER,  the  fame  that  Eryfpelas :  Yet 
fome  take  it  for  an  Herpes. 

IGNIS  SYLVESTRIS,  the  fame  that  PhlyBena. 

IGNITION  [in  Chymijlry ]  a  Term  ufed  of  the 
Application  of  Fire  to  Metals,  till  they  become  red 
hot  without  melting;  which  happens  chiefly  in  Iron, 
and  alfo  Gold  and  Silver ;  but  not  in  Lead  and  Tin, 
they  being  too  foft  and  fuflble  to  bear  Ignition. 

IGNORAMUS,  in  Law,  is  a  Word  ufed  by  the 
Grand  Inqueft,  impannelled  in  the  Inquifition  of 
Caufes  Criminal  and  Publick,  and  written  upon 
the  Bill  when  they  diflike  their  Evidence,  as  defe¬ 
ctive  or  too  weak  to  make  good  the  Prefentment: 
The  EffeCt  of  which  Word  fo  written  is.  That  all 
farther  Enquiry  upon  that  Party,  for  that  Fault,  is 
thereby  flopped,  and  he  delivered  without  farther 
Anfwer. 

IKEMILDESTREET ,  one  of  the  four  old 
Homan  Ways  in  England:  See  Wat  ling-fir  eet.  It 
was  called  Stratum  Icenorum,  becaufe  it  took  its  Be¬ 
ginning  from  the  Iceni,  which  were  thofe  that  inha¬ 
bited  Suffolk,  Norfolk,  and  Cambridgejhire. 

ILE,  is  the  Cavity  from  the  Thorax  to  the  Bones 
of  the  Thighs :  Pliny  obferves,That  all  the  Inteftines 
in  all  Animals,  except  a  Man  and  a  Sheep,  are  cal¬ 
led  lie.  Blanchard. 

ILEUM,  is  the  Third  of  the  fmall  Guts,  fo  called 
rt/OT  t*  BihH  c5k/,  d  Circumvolvendo,  becaufe  of  its 
many  Turnings,  &c.  It  begins  where  the  Jejunum 


ends,  and  ends  it  felf  at  the  Gut  called  Cacum,  at 
the  Beginning  of  the  Colon :  It  is  about  21  Hands 
Breadth  in  Length :  1  here  can  be  no  fuch  thing  as 
twilling  of  the  Guts,  but  lometimes  the  Coats  be¬ 
ing  doubled  inward,  the  upper  Part  of  an  Inteftine 
flnks  or  falls  with  the  lower,  which  makes  the  lltack 
Pajjion,  or  Volvulus.  The  Ileum  ofr,  falls  down  into 
the  Scrotum,  and  then  the  Rupture  is  called  Intejli- 
nalis.  The  Pafiage  of  the  Ileum  is  a  little  narrower 
than  that  of  the  Jejunum,  and  its  Coats  are  fome¬ 
what  thinner. 

ILIA,  the  Flanks  are  the  lateral  Parts  of  the  a4b- 
domen,  betwixt  the  laft  Rib  and  the  Secret  Parts. 

ILIACIv  PASSION,  the  fame  with  Miferere, 
or  the  twilling  of  the  Guts. 

ILIACK  VESSELS,  are  thofe  double-forked 
Velfels  of  the  Trunks  of  the  great  Artery,  and  the 
great  Vein  of  th a  Abdomen,  about  the  Place  where 
the  Bladder  and  the  Womb  are  fituate.  Blanchard. 

I  LI  AC  US  EXTERNUS  [in  Anatomy]  is  a 
Mufcle  of  the  Thigh,  arifingfrom  the  internal  Con¬ 
cave  Part  of  the  Os  Sacrum  towards  the  bottom,  and 
defcending  obliquely  along  the  great  Sinus  of  the  Of 
Ilium,  from  a  round  flefhy  Origin,  joins  the  Glu- 
taus  Medius,  and  is  inferted  by  a  round  Tendon  at 
the  bottom  of  the  great  Trochanter. 

ILIACUS  INTERNUS,  is  a  Mufcle  of  the 
Thigh,  which  arifes  flefhy  from  above  half  the  fu- 
perior  Region,  and  Internal  Concave  Part  of  the 
Or  Ilium ;  and  in  its  Defcent  over  the  Inferior  Part 
of  the  laft-named  Bone,  joins  with  the  Pfoas  Mag¬ 
nus,  and  is  inferted  with  it,  partly  under  the  Ter¬ 
mination  of  the  PeSlineus:  This,  together  with  the 
Pfoas  Magnus,  move  the  Thigh  forwards  in  Pro- 
greffion. 

ILINGUS:  fee  Scotomia. 

ILIUM  OS,  is  the  firft  and  upper  Part  of  the 
Bone  called  Ojfa  Innominata,  which  are  two  large 
Bones  fituated  on  the  fides  of  the  Os  Sacrum.  This 
Part  ot  it.  Ilium,  is  lo  named,  becaufe  it  contains 
the  Gut  Ilium,  which  lies  between  it  and  its  Fellow. 
Its  Circumference  is  circular,  being  a  little  convex 
and  uneven  on  its  external  fide.  ’Tis  a  large  Bone, 
and  is  connedted  to  the  fides  of  the  three  fuperior 
Vertebrae  of  the  Os  Sacrum :  The  upper  Part  of  it, 
of  its  Edge  or  Circumference,  is  called  Spina,  the 
Concave  Internal  fide  Cojla,  and  the  External  Con- 
*  vex 
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vex  one  Dorfum :  It  is  joined  to  the  Os  Sacrum  by 
a  true  Suture  :  It  is  larger  in  Women  than  Men. 

ILLUMINATION  [in  Phy ticks']  the  A&  of  a 
luminous  Body  which  emits  Light ;  alfo  the  Paflfion 
of  an  Opake  Body  that  receives  it. 

ILLEVIABLE,  is  what  cannot  or  may  not  be 
levied :  And  therefore  Nihil  is  a  W ord  fet  upon  a 
Debt  that  is  illeviable. 

ILLUMINATIVE-MONTH,  is  that  Space  of 
Time  that  the  Moon  is  vilible  to  be  feen  betwixt 
one  Conjunction  and  another. 

IMAGE,  in  Opticks,  is  the  Projection  of  an 
ObjeCt  in  the  diftinCt  Bale  of  a  Convex-glafs. 

T*  find  the  Diameter  of  an  Image,  in  the  diflinfi 

Bafe  of  a  Couvex-Glafs,  Mr.  Molyneux  gives  this 

Rule. 

As  the  Diftance  of  the  ObjeCt  from  the  Glafs : 

To  the  Diftance  of  the  Image  from  the  Glafs: : 

So  the  Diameter  of  the  Object’s  Magnitude : 

To  the  Diameter  of  the  Image. 

Wherefore,  if  the  Diameter  of  the  Sun  fubtend 
an  Arch  of  32  Minutes  of  a  great  Circle  in  the 
Heavens,  the  Diameter  of  the  Sun’s  Image  repre- 
fented  in  the  dtflintt  Bafe  of  a  Convex-glafs,  fubtends 
an  Arch  of  32  Minutes  alfo  of  fuch  a  Circle  as  hath 
for  its  Radius  the  Diftance  of  the  diftinCt  Bafe  from 
the  Glafs. 

IMAGINATION,  is  an  Application  of  the  Mind 
to  the  Phantafm  or  Image  of  fome  Corporeal  Thing 
impreffed  in  the  Brain. 

IMBRICATED*  is  a  Word  ufed  by  Mr.  Tour- 
nefort,  and  fome  other  Botanifts,  to  exprefs  the  Fi¬ 
gure  of  the  Leaves  of  fome  Plants,  which  are  hol¬ 
lowed  in  like  an  Imbrex  or  Guttur-Tile. 

IMMENSE,  is  that  whofe  Amplitude  or  Exten- 
fion  no  finite  Meafure  whatfoever,  or  how  oft  fo- 
ever  repeated,  can  equal. 

IMMERSION,  in  Aflronomy,  is  when  a  Star  or 
Planet  is  fo  near  the  Sun  with  regard  to  our  Obferva- 
tions,  that  we  cannot  fee  it,  being  as  it  were  enve¬ 
lop’d  and  hid  in  the  Rays  of  that  Luminary.  lm- 
merfon  is  alfo  the  Beginning  of  an  Eclipfe  of  the 
Moon  ;  that  is,  the  Moment,  when  the  Moon  begins 
to  be  darken’d,  and  to  enter  into  the  Shadow  of  the 
Earth.  And  the  fame  Term  is  ufed  with  regard  to 
an  Eclipfe  of  the  Sun,  when  the  Disk  of  the  Moon 
begins  to  cover  it.  Emerfon  is  the  Term  oppofite 
to  Immerfion,  and  fignifies  the  Moment,  wherein  the 
Moon  begins  to  come  out  pf  the  Shadow  of  the 
Earth ;  or  the  Sun  begins  to  fhew  the  Parts  of  his 
Disk,  which  were  hid  before.  Immerfion  is  frequently 
applied  to  the  Satellites  of  Jupiter,  and  efpecially 
to  the  firft  Satellite ;  the  Observation  whereof  is  of 
fo  much  Ufe  for  difcovering  the  Longitude.  The 
Immerfion  of  that  Satellite  is  the  Moment  in  which 
it  appears  to  enter  within  the  Disk  of  Jupiter ;  and 
‘its  Emerfon  the  Moment  wherein  it  appears  to  come 
out.  The  Immerfons  are  obferved  from  the  Time 
of  the  Conjunction  of  Jupiter  with  the  Sun,  to  the 
Time  of  his  Oppofition;  and  the  Emerfons  from 
the  Time  of  his  Oppofition  to  his  Conjunction. 
The  peculiar  Advantage  of  thefe  Obfervations  is, 
that  during  eleven  Months  of  the  Year  they  may 
be  made  at  leaft  every  other  Day.  The  Perfection 
of  this  Theory,  and  the  Praxis  thereon,  we  owe  to 
Mr.  CaJJini. 

IMMERSUS:  fee  Subfcapularius. 

IMMUTATION :  fee  Hypallage. 

IMPALED,  when  the  Coats  of  a  Man  and  his 
Wife  (who  is  not  an  HeirefsJ  are  born  in  the  fame 
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Efcutcheon ;  they  muft  be  marshalled  in  Pale,  the 
Husband’s  on  the  Right  Side,  and  the  Wife’son  the 
Left;  and  this  the  Heralds  call  Baron  and  Femme , 
two  Coats  Impaled. 

If  a  Man  hath  had  two  Wives,  he  may  Impale 
his  Coat  in  the  middle  between  theirs;  and  if  he 
hath  had  more  than  two,  they  are  to  be  marfhai- 
led  on  each  tide  of  his,  in  their  proper  Order.  See 
Clifton’s  Coat  in  Guillim ,  p.  399.  who  had  feven 
Wives. 

IMPARLANCE,  or  Emparlance,  is  a  Motion 
made  in  Court  upon  the  Account  of  the  Deman¬ 
dant  by  the  Tenant,  or  Declaration  of  the  Plaintiff 
by  the  Defendant,  whereby  he  craveth  Relpite,  or 
any  other  Day  to  put  in  his  Anfwer. 

This  Imparlance  is  either  General  or  Special. 

The  Special  is  with  this  Ciaufe,  Salvis  omnibus 
advantagiis  tam  ad  jurifdifiionem  curia  auarn  breve 
<&  narrationcm. 

The  General  is  made  at  large,  without  inferting 
that  or  any  other  like  Ciaufe. 

IMPASTATION,  (in  Majonry)  a  Work  made 
of  Stuc  or  Stone,  beaten  and  wrought  up  in  the 
manner  of  a  Pafte.  Some  Authors  are  of  Opinion, 
that  the  Obelisks  and  the  huge  mafty  antique  Co¬ 
lumns,  which  are  now  remaining,  were  made  fome 
of  them  by  Impaflation,  and  others  by  Fufon. 

IMPARSONEE,  in  the  Law,  or  a  Parfon  Im~ 
parfonee,  is  one  that  is  induCted  into  the  Poffeffion 
of  a  Benefice.  And  Dyer  faith,  a  Dean  and  Chap¬ 
ter  are  Parfons  Imparfonees  of  a  Benefice  appropriate 
to  them. 

IMPEACHMENT  of  Wafle,  Impetitio  vafli, 
from  the  French  Empefchment,  Impedimentum,  fignifies 
in  Law  a  Reftraint  from  committing  Wafte  on 
Lands  and  Tenements.  And  thus  he  that  hath  a 
Leafe  without  Impeachment  of  Wafle,  hath  by  it  a 
Property  or  Intereft  given  him  in  the  Houfe  and 
Trees,  and  may  make  Wafle  in  them,  without  be¬ 
ing  Impeached  for  it ;  that  is,  without  being  quefti- 
on’d  or  demanded  any  Recompence  for  the  Wafte 
done. 

'  IMPENETRABILITY,  is  the  DiftinCtion  of 
one  extended  Subftance  from  another,  by  which 
the  Extenfion  of  one  thing  is  different  from  that  of 
another ;  fo  that  two  things  extended  cannot  be  in 
the  fame  Place,  but  muft  of  Necefiiry  exclude  each 
other. 

IMPERATIVE-MOOD  (in  Grammar)  implies 
a  Command  to  fuch  a  one  to  do  fuch  a  thing. 

IMPERFECT  CONCORDS:  fee  Concords. 

IMPERFECT  Flowers  of  Plants,  are  fuch  as 
want  the  Petala,  or  thofe  finely-colour’d  little 
Leaves,  which  ftand  round  and  compofe  the  Flower : 
And  therefore  they  are  fometimes  call’d  Apetalous, 
and  fometimes  Stamineous ;  becaufe  they  have  only 
the  Stamina  and  Style  of  a  Flower. 

IMPERFECT  NUMBERS,  are  fuch  whole 
Aliquot  Parts  taken  all  together,  do  either  exceed  or 
fall  fhort  of  that  Whole  Number,  of  which  they  are 
Parts :  And  thefe  are  of  two  forts,  either  Abundant 
or  Deficient ;  which  fee. 

IMPERFECT  PLANTS,  are  by  the  Botanifts 
accounted  fuch  as  either  really  want  Flower  and 
Seed,  or  rather  feem  to  want  them  ;  fince  no  Flower 
or  Seed  hath  yet  been  difeover’d  to  belong  to  much 
the  greateft  part  of  them. 

Thefe  Mr.  Ray  diftinguifhes  according  to  the 
Place  of  their  Growth;  into, 

I.  Aquaticks,  or  fuch  as  grow  in  the  Water;  and 
that  either  in  the  Sea,  and  then  they  are  called 

4  C  Marine  Plants’, 
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'Marine  Plants ;  and  thofe  are  either  of  an  hard 
and  ftony  Confiftence,  r  5  the  Corals,  Corallines, 
Porus  ; 

Or  of  a  more  foft  and  herbaceous  one. 

Of  thefe  fome  are  like  Herbs,  and  are  of 
two  Kinds: 


The  Greater,  which  are  Cauliferous,  as  the 
,  Fit  ciis  • 

^  The  Leifer,  as  the  Alga. 


The  others  are  more  of  the  Mufcus  or  Fungus 
Appearance,  as  the  Spongia. 


Frefb-viater  Plants ;  and  thofe  have  either  no 
Leaves,  but  are  Capillaceous ,  as  the  Con¬ 
ferva  : 

Or  their  Leaves  divided  into  three  Parts ;  as 
the  Lens  palujlris,  Lcnticula. 


IT.  Such  Imperfett  Plants,  as  inhabit  the  dry 
Ground,  he  divides  into. 


Tirft,  Such  as  have  a  Subftance,  either  Woody, 
or  Flefhy  ;  and  thefe  have  fcarce  any  thing 
common  to  the  Perfect  Plants,  neither  the 
green  herbaceous  Colour,  nor  the  Texture 
of  Herbs,  nor  Flower,  Seed,  nor  Leaf,  pro¬ 
perly  fpeaking,  as  all  the  Fungi  ;  which  are, 

f  i.  Such  as  grow  on  Trees,  and  therefore  cal¬ 
led  Arboreous ;  as  the  Fungus  Laricis,  called 
'  Agarickj  and  the  Fungus  Sambuci,  which  we 
call  Jevos-Ear,  Auricula  Juda,  in  Latin, 
z.  Terrejlrial ;  and  thefe  are  either  Caulife- 
rous,  with  Heads  either  Lamellated  or  Porous 
,  underneath;  or  without  Stalks,  as  the  Pezi- 
‘  ca  of  Pliny,  and  Fungus  Puherulentus,  Cre¬ 
pitus  Lupi,  or  common  Puff- Balls. 

3 .  Subterraneous  ;  as  the  Tuber  a  Terra,  or 
k  Truffles. 

Secondly,  Such  as  have  a  more  foft  and  dry 
Confiftence,  and  more  like  that  of  Herbs : 
Of  which  fome  are  both  Cauliferous  and 
Branched,  as  the  Mu  fee  or  Moffes. 

Others  are  without  Stalks,  adhering  like  a  Cruft 

Ito  the  Surface  of  the  Earth,  Stones,  Trees, 
or  Wood;  as  the  Lichen  Terrefris  and  Arbo- 
<  reus. 

IMPERIAL-TABLE,  is  an  Inftrument  made  of 
Brafs,  with  Box  and  Needle,  and  Staff,  ufed  to 
meafure  Land. 

IMPERSONAL-VERB,  in  Grammar,  is  fuch 
an  one  as  is  only  ufed  in  the  third  Perfon  Singular, 
as  Oportet,  Licet,  &c. 

IMPERVIOUS:  Bodies  are  faid  to  be  Impervi¬ 
ous  to  others,  when  they  will  neither  admit  the 
Rays  of  Light,  &c.  nor  the  Effluvia  of  other  Bo¬ 
dies  to  pafs  thro’  them. 

IMPETIGO  CELSI,  the  fame  with  Lepra  Gra- 
eorum.  Celfus  makes  four  forts  of  it. 

The  mod  harmleft,  fays  he,  is  that  which  is  like 
a  Scab,  for  it  is  red  and  hard,  exulcerated  and 
gnawed :  But  it  differs  from  it,  in  that  it  is  more 
exulcerated,  and  is  accompanied  with  fpeckled  Pim¬ 
ples  :  And  there  feem  to  be  in  it  certain  Bubbles, 
from  which  after  a  certain  time  there  fall  as  it  were 
little  Scales,  and  it  returns  more  certainly. 


Another  fort  is  worfe,  almoft  like  a  fort  of  Mea¬ 
des,  or  hot  Pimples  in  the  Skin,  but  more  rugged, 
and  redder,  and  of  different  Figures:  In  this  Di- 
ftemper  little  Scales  too  fall  from  the  Surface  of 
the  Skin,  and  it  is  called  Rubrica. 

The  third  fort  is  yet  worfe ;  for  it  is  thicker  and 
harder,  and  fwells  more,  and  is  cleft  on  the  top  of 
the  Skin,  and  gnaws  more  violently :  It  is  fcaly  too, 
but  black,  and  fpreads  fmall  and  dow.  It  is  called 
Nigra. 

The  fourth  fort  is  altogether  incurable,  of  a  dif¬ 
ferent  Colour  from  the  Red  ;  for  it  is  fomething 
white,  and  like  a  frefh  Scar,  and  has  pale  Scales ; 
fome  whitidi,  fome  like  the  little  Pulfe  called  Lin¬ 
tel,  which  being  taken  away,  fometimes  the  Blood 
follows:  Oiherwife  the  Humour  that  Hows  from 
it  is  white,  the  Skin  hard  and  cleft,  and  fpreads 
farther. 

All  thefe  forts  arife  efpecially  in  the  Feet  and 
Hands,  and  infeft  the  Nails  likewife. 

Impetigo  fome  reckon  the  fame  with  Lichen. 
Blanchard. 

IMPETIGO  PLINII,  Pliny’s  Impetigo,  is  the 
fame  with  Lichen  Gracorum.  Blanchard. 

IMPLEAD,  in  our  Law,  fignifies  to  Sue,  Ar- 
reft  or  Profecute  by  Courfe  of  Law. 

IMPOST,  is  the  Tax  which  the  Crown  receives 
for  Merchandize  brought  into  any  Haven  within 
its  Dominions,  or  from  Foreign  Parts;  31  Eliz.  5. 
and  thus  it  may  be  diftinguifhed  from  Cuflom ;  which 
is  rather  the  Profit  which  the  Queen  makes  of  Wares 
exported :  But  they  are  frequently  ufed  promifeu- 
oudy. 

IMPOSTS  in  Architecture,  are  what  are  fome 
times  called  Chaptrels,  being  the  Parts  on  which 
the  Feet  of  Arches  ftand:  Or  the  Capitals  of  Pila- 
fters  that  fupport  Arches.  Thefe  Impofts  conform 
to  their  proper  Orders:  The  Tufcan  hath  a  Plinth 
only :  T  he  Dorick  two  Faces  and  a  Round:  The 
Ionich  a  P lancer e  or  Cavity  between  the  two  Faces ; 
with  fometimes  carved  Mouldings;  as  the  Corin¬ 
thian  and  Compofite  have  their  Friefes.  But  the  Sal¬ 
lies  of  the  Imp  of  s  muft  not  exceed  the  Body  of  the 
Pilafter.  Sometimes  the  Entablature  of  the  Order 
ferves  for  the  Impofi  of  the  Arch ;  and  tfris  looks 
very  great  and  ftately. 

IMPOSTHUME  \_Apofhume,¥.']  a  Collection  of 
Matter  or  Pus  in  any  part  of  the  Body,  proceeding 
either  from  an  ObftruCtion  of  Fluids  in  that  part, 
which  makes  them  change  into  fuch  Matter;  or 
from  a  Tranflation  of  it  from  fome  other  Part, 
where  it  is  generated. 

IMPROPER  FRACTIONS,  are  fuch  as  have 
their  Numerators  equal  to,  or  greater  than  their 
Denominators,  as  £,  ^|,  <&c.  which  are  not  Fracti¬ 
ons  properly  fpeaking,  but  either  Whole  or  Mixt 
Numbers;  and  are  only  put  into  the  Form  of  Fra¬ 
ctions,  in  order  to  be  added,  fubtraCted,  multiplied, 
or  divided,  &c. 

IMPROPRIATION,  is  the  Word  for  the  Pro¬ 
fits  of  an  Ecclefiaftical  Benefice,  being  in  the  Hands 
of  a  Layman  :  As  Appropriation  is  the  Term,  when 
’tis  in  the  Hands  of  a  Bilhop,  College,  or  Religious 
IToufe.  Tho’  thefe  two  Words  are  now  often  ufed 
promifeuoufly.  It  is  faid  there  are  3845  Impropria¬ 
tions  in  England.  CoweFs  Interpreter. 

IMPULSIVE  [ Impulfvus ,  L  ]  a  Term  applied 
by  Philofophers  to  the  ACtion  of  a  Body  that  im¬ 
pels  or  pufhes  another;  as  the  Arm  is  faid  to  give 
an  impulfive  Motion  to  the  Stone  that  is  thrown  by 
it. 

IN  Alto  <&  Imo ;  the  fame  with  Alto  &  Baffo  ; 
which  fee.  JJ  9 
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INACCESSIBLE  HEIGHT  or  Difiance,  is  that 
which  cannot  be  Meafured,  by  reafon  of  fome  Im¬ 
pediment  in  the  Way;  a»  Water ,&c. 

INADEQUATE  IDEA’S,  are  fuch,  which  are 
but  a  partial,  or  incomplete  Reprefentation  of  thofe 
Archetypes  or  Images  to  which  the  Mind  refers 
them. 

INANITY,  is  the  School-Term  for  Empcinefs, 
or  abfolute  Vacuity,  and  implies  the  Abfence  of  all 
Body  and  Matter  whatfoever;  fo  that  nothing  re¬ 
mains  but  bare  Space. 

INCALESCENSE,  is  a  Thing  growing  hot  by 
fome  Internal  Motion,  or  Fermentation;  as  when 
Quick-lime  grows  hot  by  pouring  Water  upon  it. 

INCALESCENT  MERCURY,  fo  Mr.  Boyle 
wiisfome  Mercuries  of  an  uncommon  Preparation, 
which  by  being  mingled  with  a  due  Proportion  of 
Gold  Leaves,  or  fmall  Filings,  would  Amalgamate 
and  grow  hot  with  the  Gold,  even  in  the  Palm  of 
our  Hand. 

INCARNATION  [in  Surgery ]  the  healing  and 
filling  up  Wounds  and  Ulcers  with  new  Flefh. 

INCARNATIVES  [in  Surgery]  Medicines  that 
are  proper  to  make  Flefh  grow,  to  rejoin  or  unite  ; 
alfo  Bandages  or  Fillets,  with  an  Eye  or  Noofe  at 
one  End  of  them,  to  put  the  other  End  through. 

INCARTATION  [in  Chymifiry]  a  Method  of 
purifying  Gold  by  means  of  Silver  and  Aqua  For- 
tit.  i 

IN  CASU  CONSIMILL  is  a  Writ:  fee  Cafu 
Provifo. 


IN  CASU  PROVISO,  is  a  Writ:  fee  Cafu 
Provifo. 

INCEPTIVE  of  Magnitude,  is  2  Word  ufed  by 
Dr.  Wallis,  exprefling  fuch  Moments  or  firft  Prin¬ 
ciples,  as  tho’  of  no  Magnitude  themfelves,  are  yet 
capable  of  producing  fuch.  Thus  a  Point  hath  no 
Magnitude  itfelf,  but  is  Inceptive  of  a  Line,  which 
it  produces  by  its  Motion :  A  Line  confidered  one 
way,  hath  no  Magnitude  as  to  Breadth,  but  is  capa¬ 
ble  by  its  Motion  of  producing  a  Surface  which 
hath  Breadth,  &c. 

INCH,  a  known  Meafure,  containing  the  Space 
of  three  Barley  Corns  in  Length,  and  "is  the  12th 
part  of  a  Foot. 

INCERATION,  is  a  mixture  of  Moifture  with 
fomething  that  is  dry,  by  a  gentle  Soaking,  till  the 
Subftance  be  brought  to  the  Confidence  of  Soft 
Wax.  Blanchard. 

INCIDENCE:  In  Opticks,  the  Angle  a  c  P, 
made  by  the  Ray  a  c,  and  the  Perpendicular  P  c, 
is  called  the  Angle  of  Incidence ;  but  Dr.  Barrow, 
and  fome  others,  call  it  the  Angle  of  Inclination ; 
and  by  the  Angle  of  Incidence,  they  underftand  its 
Complement  e  c  a. 

Mr.  Molyneux,  in  his  Dioptricks,  ufes  the  Words 
Inclination  and  Incidence  promifcuoufly,  and  by  the 
Angle  of  Incidence  or  Inclination,  always  intends  the 
firft  named  Angle  a  c  P. 

The  Angle  P  c  b,  is  called  The  Angle  of  Reflexion, 
and  is  always  =  to  the  Angle  of  Incidence  a  cP : 
Which  is  thus  proved  by  Leibnitzius . 


Every  Ray  of  Light  goes  tlje  fjjortefi  Way  that  poffi- 
bly  it  can :  But  if  you  fuppofe  the  Ray  a  c  to  fall  on 
the  Plane-Glafs,  or  Surface  e  g,  and  thence  to  be 
reflected  to  b,  fo  that  the  Angle  ace  be  =  b  e  g, 
then  will  the  two  Lines  a  c  and  c  b  be  the  two 
fhorteft  Lines  that  can  poflibly  be  drawn  from  the 
Points  a  and  b,  to  the  Plane  eg :  For  Inftance,  they 
will  be  fhorter  than  a  d-\-db,  or  any  others. 

Produce  c  b  to  /,  and  draw  d  f,  becaufe  the  op- 
pofite  Angles  at  c  are  =;  the  Arch  e  f  (=bg)  — 
a  e  by  the  Suppofition  ;  but  ’tis  plain  that /  c  —  ac , 
and  cf—cb.  Wherefore/^  (= a  c-\-cb)  will  be 
lefs  than  df(i.e.ad)  f-db:  and  fo  it  will  be  e- 
very  where  elfe.  Wherefore  fince  the  Ray  rauft  go 
the  neareft  way,  the  Angle  of  Incidence  will  always 
be  =  to  that  of  Reflexion :  For  the  two  Angles  ec  a 
and  beg,  being  thus  equal,  their  Complements  a  c  P 
and  P  c  b  muft  be  fo  too. 

That  the  Angle  of  Incidence  a  c  P,  is  =  to  that 
of  Reflexion  P  c  b,  may  very  briefly  be  thus  proved. 

Produce  the  Ray  a  c  diredtly  till  it  meet  with  the 
Perpendicular  gh  in  the  Point  b :  Then  make  g  R 


==g  h,  and  draw  c  K:  I  fay  c  K  is  the  Refle&cd 
Ray,  and  that  the  Angle  P  c k  —  rcP :  For  P  being 
drawn  perpendicular  to  the  Plane  eg,  the  Angle  ec  a 
-}-acP  =  Kcg-{-PcKi  becaufe  both  are  ~L: 
Bute  c  a~gc  h,  becaufe  Vertical,  and  c gh=gc K 
by  Conftrudtion.  Wherefore  e  c  a  =  b  e  g:  And 
confequently  their  Complements  a  c  P  and  P  c  b  are 
equal.  Jj).  E.  D. 

In  Dioptricks,  the  Sines  of  the  Angles  of  Incidence, 
and  Refrafied  Angles,  are  to  each  other  reciprocally, 
as  the  Refiftances  of  the  Mediums,  as  is  demon- 
ftrated  by  Leibnitz  in  Atta  Erud.  Lipfia ,  Anno  1682. 
p.  185.  And  in  Mr.  Molineux’ s  Dioptrica  Nova, 
Part  II.  Chap.  i< 

Sir  Ifaac  Newton  difeover’d,  That  from  Air  to 
Gla/s,  the  Sine  of  the  Angle  of  Incidence,  is  to  the 
Sine  of  the  Refradted  Angle :  :  as  500  :  to  193,  or 
nearly,  as  14  to  9. 

And  on  the  contrary.  That  from  Glafs  to  Air,  the 
Sine  of  the  Incidence :  is  to  the  Sine  of  the  Refradted 
Angles : :  as  193  :  to  300,  or  as  9  to  14. 
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But  in  his  Differtations  concerning  Light  and  Co¬ 
lours,  he  has  demonftrated,  that  the  Rays  of  Light 
are  not  all  Homogeneous,  or  of  the  fame  fort,  but  of 
different  Forms  and  Figures;  fo  that  fome  are  more 
Refradted  than  others,  tho’  they  have  the  fame  or 
equal  Inclinations  on  the  Glafs :  And  therefore  there 
can  be  no  conftant  Proportion  fet  between  the  Sines 
of  the  Incident,  and  Refrafted  Angles. 

But  the  Proportion  that  comes  neareft  the  Truth, 
for  the  middle  and  ftrong  Rays  of  Light,  is  nearly 
as  goo  to  193,  14  to  9. 

INCIDENCE.  Sir Ifaac  Newton,  in  his  Optickt, 
Printed  fince  the  firft  Edition  of  this  Book,  faith. 
That  the  Sine  of  Incidence  is  either  accurately,  or  very 
nearly,  in  a  given  Ratio  to  the  Sine  of  Refraction : 
( And  the  Angles  of  Incidence ,  Reflexion,  and  Re¬ 
fraction,  are  all  in  one  and  the  fame  Plane.)  Where¬ 
fore  if  that  Proportion  be  known  in  any  one  Incli¬ 
nation  of  the  Incident  Ray,  ’tis  known  in  all  ;  and 
thereby  the  Refraction  in  all  Cafes  of  Incidence  on 
the  fame  Refracting  Body  may  be  determined. 
Thus,  if  the  Refradtion  be  made  out  of  Air  into 
Water,  the  Sine  of  Incidence  of  the  Red  Light  is  to 
the  Sine  of  the  Refradtion,  as  4  to  3.  If  out  of 
Air  into  Glafs,  the  Sines  are  as  17  to  11.  In  Light 
of  other  Colours  the  Sines  have  indeed  other  Pro¬ 
portions  ;  but  the  Difference  is  fo  little,  that  it  need 
feldom  be  conflder’d. 

To  illuftrate  all  this.  Sir  Ifaac  Newton,  Opt.  p.  5. 
gives  this  Example : 


Let  r  s  be  the  Surface  of  the  Still  Water,  c  the 
Point  of  Incidence,  in  which  any  Ray  coming  in  the 
Air  from  a  in  the  Line  a  c,  is  reflected  or  refradted. 
I  would  know  whither  this  Ray  Hull  go  after  fuch 
Refledtion  or  Refradtion. 

On  the  Surface  of  the  Water  r  s,  and  in  the  Point 
c,  I  eredt  the  Perpendicular  c  p,  and  produce  it 
downwards  to  7.  Knowing  therefore  that  the  Ray 
after  Reflexion  or  Refradtion  will  be  found  fome- 
where  in  the  Plane  of  the  Angle  of  Incidence  a  c  p 
produced :  I  let  fall  the  Sine  of  that  Angle  (viz.  a  d) 
on  the  Perpendicular  p  c  ;  and  then  if  the  Refledted 
Ray  be  fought,  I  produce  a  d  to  b ,  fo  that  db=z 
a  d,  and  draw  c  b,  which  fhall  be  the  Refledted  Ray, 
becaufe  the  Angle  of  Reflexion  and  its  Sine,  are  equal 
to  the  Angle  and  Sine  of  Incidence ,  as  they  ought 
to  be.  But  if  the  Refradted  Ray  had  been  fought, 
I  produce  a  d  to  h ;  fo  that  d  h  may  be  to  a  d,  as 
the  Sine  of  Refradtion  to  that  of  Incidence ;  e.  as 
3  to  4.  Then  with  the  Radius  a  c,  defcribing  the 
Circle  a  be,  and  in  the  Plane  a  cp,  I  draw  the  Line 
he  parallel  to  p  7,  and  cutting  the  Circumference 
in  e:  Then  drawing  ce,  that  (hall  be  the  Refradted 
Ray.  For  if<?/be  let  fall  perpendicularly  on  the 
Line  p  7,  it  fhall  be  the  Sine  of  the  Angle  of  Re¬ 
fradtion  of  the  Ray  c  e  ;  and  this  Sine  is  equal  dh, 
and  confequently  in  proportion  to  the  Sine  of  the 
Angle  of  Incidence  a  d,  as  3  to  4. 
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INCIDENCE-POINT,  (inOpticks)  is  that 
Point  in  which  a  Ray  of  Light  is  fuppofed  to  fall 
on  a  Piece  of  Glafs. 

INCIDENT,  in  the  Law,  fignifies  a  thing  ne- 
ceffarily  depending  upon  another,  as  more  principal. 
Thus  a  Court  Baron  is  fo  Incident  to  a  Manor,  and 
a  Court  of  Pie-Powdre,  that  they  cannot  be  fevered 
in  a  Grant  of  a  Manor  or  Fair,  but  muft  go  along 
with  it.  5 

INCIDENT-RAY,  in  Catoptricks  and  Dioptricks : 
lee  Ray  of  Incidence. 

INCIDING  Medicines,  are  fuch  as  confift  of 
pointed  and  fliarp  Particles,  as  Acids  and  moft  Salts; 
by  the  Force  or  Infinuation  of  which,  the  Particles 
of  other  Bodies  which  before  cohered,  are  incided, 
cut  into,  or  divided  from  one  another :  And  thus 
expedtorating  Medicines,  which  cut  the  Phlegm,  fo 
as  to  occafion  a  Difcharge,  are  faid  to  incide,  or  be 
inciding  Medicines. 

INCINERATION,  is  the  reducing  the  Bodies  of 
Vegetables  and  Animals  into  Afhes  by  a  violent  Fire. 
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INCISIVUS,  is  a  Mufcle  which  pulleth  the  Up¬ 
per  Lip  upwards. 

INCISORES  DENTES,  the  fame  with  Pri¬ 
nt  ores. 

INCISIVI,  the  fame  with  Primores. 

INCLINATION,  is  a  Word  frequently  tiled 
by  Mathematicians,  and  fignifies  the  mutual  Ap¬ 
proach,  Tendency  or  Leaning  of  two  Lines  or  two 
Planes  towards  each  other,  fo  as  to  make  an  An¬ 
gle. 

What  the  Angle  of  Inclination  fignifies  in  Opticks, 
fee  in  Incidence. 

The  Inclination  of  two  Planes,  is  the  acute  Angle 
made  by  two  Lines,  drawn  one  in  each  Plane,  and 
perpendicular  to  their  Common  Section. 

INCLINATION  of  the  Axis  of  the  Earth,  is  the 
Angle  which  it  makes  with  the  Angle  of  the  Eclip- 
tick;  or  the  Angle  between  the  Planes  of  the  Equa¬ 
tor  and  Ecliptick. 

INCLINATION  of  a  Planet,  is  an  Arch  of  the 
Circle  of  Inclination ,  comprehended  between  the 

Ecliptick, 
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Ecliptick  and  the  Plane  of  a  Planet  in  his  Orbit. 

INCLINATION  of  a  Plane,  in  Dialling,  is  the 
Arch  of  a  Vertical  Circle,  perpendicular  to  both 
the  Plane  and  the  Horizon ,  and  intercepted  between 
them. 

To  find  the  Inclination  of  a  Plane. 

Take  a  Quadrant,  and  apply  its  Side  to  the  Side 
of  a  Square,  and  apply  the  other  Side  of  your  Square 
to  your  Plane }  if  the  Plummet  fall  parallel  to  the 
Side  of  the  Square,  then  the  lower  Side  of  the 
Square  ftar.ds  level ;  by  which  draw  an  Horizontal 
Line,  whereon  eredt  a  Perpendicular,  and  apply 
your  Square  to  that  Perpendicular,  and  if  the  Plum¬ 
met  falls  parallel  to  the  Side  of  the  Square,  then 
that  is  alfo  a  level  Line,  and  your  Plane  ftands  hori¬ 
zontally  :  If  the  Plummet  falls  not  parallel  to  the 
Side  of  the  Square,  then  turn  your  Square  until  it 
does,  and  draw  an  Horizontal  Line,  on  which  eredt 
a  Perpendicular,  to  which  apply  your  Square,  and 
obferve  what  Angle  your  Plummet  makes  on  the 
Quadrant,  with  the  Side  of  the  Square  j  that  is  the 
Angle  of  the  Inclination  of  the  Plane. 

INCLINATION  of  a  Ray ,  in  Dioptricks,  is  the 
Angle  which  this  Ray  makes  with  the  Axis  of  Inci¬ 
dence  in  the  firft  Medium ,  at  the  Point  where  it  meets 
the  fecond  Medium. 

INCLINATION  of  a  Right  "Line  to  a  Plane,  is 
the  acute  Angle,  which  this  Right  Line  makes  with 
another  Right  Line  drawn  in  the  Plane,  through 
the  Point  where  the  inclined  Line  interfedfs  ir, 
and  thro’  the  Point  where  it  is  alfo  cut  by  a  Per¬ 
pendicular  drawn  from  any  Point  of  the  inclined 
Lines. 

INCLINATIONS  of  the  Planes  of  the  Orbits 
of  the  Planets,  to  the  Plane  of  the  Ecliptick,  are 
thus :  Saturn's,  Orbit  makes  an  Angle  of  2  Degrees 
30  Minutes  j  Jupiter's  1  Degree,  and  Mars’s  li:- 
tle  left  than  2  Degrees ;  Venus's  is  3  Degrees,  and  ~  j 
Mercury's  is  almoft  7  Degrees. 

INCLINED  Plane.  If  a  Body,  as  B,  be  partly 
fupported  by  the  Inclined  Plane  A  C,  and  partly  by 
the  Power  R  adting  on  a  Diredtion  parallel  to  the 
Plane  A  C.  Then  that  Power  R:  is  to  the  Body  or 
Weight  B  :  :  as  the  Sine  of  the  Angle  of  the  Plane’s 
Inclination  AC  B:  is  to  the  Radius  C  A.  C  D,  A  D, 
GF,  ED,  and HF,  being  drawn  as  in  the  Figure, 


The  Body  B  will  be  fuftain’d  as  it  were  by  three 
Forces  or  Powers,  all  adting  according  to  different 
Diredtions,  and  in  JEquilibrio  to  one  another.  The 
Firlf  of  which  is  the  Force  of  Gravity,  exprefled  by 
BE  perpendicular  to  the  Horizon  CD.  The  Second 
the  Power  R,  according  to  the  Diredtion  B  R  pa¬ 
rallel  to  the  Plane  A  C  And  the  Third  is  fupply’d 
by  the  Refiftance  or  Contranitence  of  the  Plane*  A  Cj 
and  is  exprefs’d  by  B  H  perpendicular  thereunto. 
V  o  l.  II. 


For  Adtion  and  Re-adtion  being  equal,  and  one 
adding  diredtly  contrary  to  the  other  5  the  Plafte 
which  is  prefled  by  the  Body  or  Weight  B,  accord¬ 
ing  to  the  Diredtion  of  the  Perpendicular  HB,  mult 
adt  on  that  Body  by  a  contrary  Diredtion,  viz.  that 
of  FB  or  B  H.  And  fince  thefe  three  Powers  are 
all  mutually  in  JEquilibrio,  fand  that  the  Body  B  is 
fuftained  by  them,  ’tis  plain  (when  GF  is  drawn 
perpendicular  to  C  D,  or  parallel  to  B  E)  that  the 
Force  of  Gravity  will  be  exprefled  by  GF and 
that  the  Power  R  :  to  the  Power  of  Gravity  :  :  will 
be  as  G  B  :  to  GF:  But  in  the  Right-angled  Trian¬ 
gle  CFG  (FB  being  a  Perpendicular  to  the  Bafe  CG) 
BG:  GF::GF:GC ;  and  as  F  G  :  GC\  :  AD: 
AC:  (by  Similar  Triangles  j)  wherefore  the  Power 
R:  is  to  the  Force  of  Gravity  : :  As  A  D  :  to  A  C  -, 
or  as  the  Sine  of  the  Angle  of  Inclination  to  the 
Radius.  jjjh  E.  D. 

COROLLART  I. 

Wherefore  the  Force  by  which  any  heavy  Body 
wou’d  defeend  on  any  inclined  Plane  to  the  Force 
of  the  Defcent  in  the  Perpendicular,  is  as  the  Sine 
of  the  Angle  of  the  Plane’s  Inclination  to  the  Ra¬ 
dius. 

COROLLART  II. 

From  hence  alfo  it  follows,  that  the  Inclination 
of  the  Plane  may  be  fo  little,  that  the  greateft 
Weight  may  be  fuftain’d  on  it  by  the  leaft  Power. 

For  Pradtice  therefore.  Let  the  Weight  of  any 
Body  be  W,  and  P  the  Power  wanted  to  fuftain  it 
on  an  Inclined  Plane. 

I  fay,  by  this  Theorem,  R  :  IV :  :  S  Inch  :  P. 
That  is,  as  Radius  is  to  the  Weight  :  :  fo  is  the 
Sine  of  the  Angle  of  the  Plane’s  Inclination  to  the 
Horizon :  to  the  Power  fought.  The  three  firft  of 
which  are  given :  Wherefore  the  Fourth  is  known. 
Trigon.  Calculation,  E  G.  Let  a  Body  weigh  9999 
Pound  j  What  Power  will  fuftain  it  from  defend¬ 
ing  on  a  Plane  inclined  to  the  Horizon  with  an 
Angle  of  34  Degrees  ?  Anfwer,  5590  Pound  weight. 

See  the  Work. 

R=  10. 


Weight  9999.  3.999957 
5,  Z_  Inch  =  34°.  9.747562 


Z  —  R~  3.747419  —  5590  Fere< 

INCLINING  Dirett  South  or  North  Dials:  fee 
Dir  ell  South  or  North  Inclining  Dials. 

INCLINING  Declining  Dials:  fee  Declining 
Inclining  Dials. 

INCLINING  Planes,  are  thofe  which  lean  or 
incline  to  the  Horizon. 

INCOMBUSTIBLE  Cloth,  is  a  fort  of  very 
odd  Linen,  made  from  a  Scone  in  the  Form  of  a 
Talk  j  and  call’d  Lapis  Amianthus  and  Asbefios , 
Alurnen  Plumofum,  Folia,  Corsbides,  Sparta  Folia, 
See.  ’Tis  found  in  many  Places  in  China,  Italy , 
and  Wales ;  and  I  have  had  a  very  clean  fort, 
which  would  part  into  pretty  long  Threads,  which 
was  found  in  Scotland.  The  Incombufiible  Cloth 
made  from  this  Mineral,  is  called  Linum  Vivum , 
Linum  Fojfile,  Linum  Indicum,  Creticum,  Cypricum, 
Sec.  from  the  Places  where  ’tis  found.  This  was  of 
luch  Efteem  among  the  Ancients,  as  to  be  rank’d 
(as  Dr.  Plot  tells  us)  with  the  moft  precious  Pearls: 
And  in  China  a  Piece  of  it,  but  23  *  Inches  long, 
was  valued  at  80  Tale,  i.  e.  3 61 .  13*.  4  d.  Pliny 
tells  us  exprefly,  and  of  his  own  Knowledge,  7’hat 
Napkins  of  this  Clo:h  being  taken  foul  from  the 
Table  at  a  great  Feaft,  where  he  was  aGueft,  were 
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caft  into  the  Fire,  and  by  that  means  came^  out 
fairer  and  cleaner  than  if  they  had  been  wafh’d  in 
Water.  Marco  Antonio  Cafitagna,  Superintendant  of 
fome  Mines  in  Italy,  faith  (in  Phil.  Tranf.  N.  72.) 
that  caufing  a  kind  of  Paper  to  be  made  of  fome 
of  the  Amianthus  whicn  he  found  there,  it  would 
abide  longer  in  the  Fire  without  being  confirmed, 
than  Plates  of  the  hardeft  and  moft  folid  Metal; 
which  would  have  fcaled  off  in  Flakes  with  a  much 
lefs  Heat.  Mr.  Edward  Lloyd  alfo,  in  Numb.  1 66. 
gives  an  Account  of  fome  that  he  found  in  Wales , 
which  remained  in  the  Fire  above  a  Quarter  of  an 
Hour  without  any  Signs  of  being  coniumed. 

But  in  two  Trials  which  were  made  before  the 
Royal  Society  of  a  Piece  of  this  Cloth  of  a  Foot 
lon2,  and  half  a  Foot  broad,  and  weighing  about 
an  Ounce  and  half,  it  was  found  to  loie  in  a  ftrong 
F'ire,  where  it  continued  for  feveral  Minutes,  above 
a  Dram  of  its  Weight  at  a  time. 

Of  this  Cloth,  as  Pliny  informs  us,  Shrouds  were 
anciently  made,  and  uled  at  Royal Obfequies,  to  wrap 
up  the  Corps  in,  that  the  Afhes  of  their  Bodies 
might  be  preferved  diftindtfrom  thofeof  the  Wood, 
which  conftituted  the  Funeral  Pile.  And  we  are 
allured,  that  the  Princes  of  Tart  ary  ufe  it  for  the 
fame  purpofe  to  this  Day.  And  lome  of  the  an- 
tient  Indian  Brachmans  are  laid  to  have  made  them- 
felves  Cloaths  of  it.  They  tell  us  alfo,  that  the 
Wicks  for  the  Ancients  perpetual  Lamps  (if  there 
were  any  fuch  thing)  were  made  of  the  Threads 
of  this  Alumen  Plum  of um,  or  Asbeflon. 

Marcus  Paulus  Venetus  acquaints  us.  That  one 
Cur  ft  car  a  Turk,  a  Superintendant  of  the  Mines  in 
the  Tartarian  Province  of  Chin  chinth  alas,  allured 
him  that  they  firft  dried  this  Mineral  (found  there 
in  a  certain  Mountain)  in  the  Sun;  then  pounded 
it  in  a  Brafs  Mortar,  to  feparate  the  earthy  Part 
from  it;  and  that  afterwards  it  was  alfo  wafhed 
from  all  remaining  Filth ;  and  then  was  fpun  into 
Threads  like  Wool,  and  afterwards  woven  into 
Cloth ;  which,  faid  he,  when  fpotted  or  foul,  they 
cleanfe  by  throwing  it  into  the  Fire  for  an  Hour’s 
rime,  whence  it  comes  out  unhurt,  and  as  white  as 
Snow^. 

INCOMMENSURABLE,  a  Term  in  Geome¬ 
try,  ufed  where  two  Lines,  when  compared  to  each 
ether,  have  no  common  Meafure,  how  fmall  foe- 
ver,  that  will  exadtly  meafure  them  both ;  fo  that 
after  ever  fo  many  Repetitions  and  Subftradlions  of 
equal  Parts,  there  will  always  remain  fome  Part,  by 
which  the  one  is  greater  than  the  other.  And  in 
general,  two  Quantities  are  faid  to  be  Incommenfu- 
rable,  when  no  third  Quantity  can  be  found  that 
will  exadfly  meafure  them  both ;  or  when  thofe 
Quantities  are  to  one  another  as  Number  to  Num¬ 
ber,  or  cannot  be  exprefs’d  by  Numbers:  For  eve¬ 
ry  thing  that  may  be  exprefs’d  by  Number  is  com- 
menfurable.  The  Side  of  a  Square  is  incommenftu- 
rable  to  the  Diagonal,  as  is  demonftrated  by  Eu¬ 
clid ;  but  it  is  commenfurable  in  Power;  the  Square 
of  the  Diagonal  being  equal  to  twice  the  Square  of 
'  the  Side  Pappus,  Lib.  4.  Prob.  17.  fpeaks  alfo  of 
-  incommenfturable  Angles.  As  to  Surfaces  which  can¬ 
not  be  meafured  by  a  common  Surface,  they  are 
faid  to  be  incommenfturable  in  Power. 

INCOMMENSURABLE  Numbers,  arefuch  as 
have  no  common  Divifor  that  will  divide  them 
both  equally. 

INCOMMENSURABLE  Quantities,  are  thofe 
which  have  no  Aliquot  Parts,  or  any  common 
Meafure  that  may  meafure  them ;  as  the  Diagonal 
and  Side  of  a  Square:  For  altho’  that  each  of  thofe 
Lines  have  infinite  Aliquot  Parts,  as  the  Half,  the 


Third,  <&c.  yet  not  any  Part  of  the  one,  be  it  ne¬ 
ver  fo  little,  can  poffibly  meafure  the  other,  as  is 
demonftrated  in  117.  El.  10.  Eucl. 

INCOMPLEX  Terms,  in  Logic k:  fee  Complex. 

INCOMPOSITE  Numbers,  are  the  fame  with 
thofe  Euclid  calls  Prime  Numbers.  In  Dr.  Pell’s 
Edition  of  Brancker’ s  Algebra,  there  is  a  Table, 
as  it  is  there  called,  of  Incompoftte  Numbers,  lefs 
than  100000;  tho’  it  contains  far  more  Compofite 
than  Jncompofite  Numbers :  For  it  doth  not  only  give 
an  orderly  Enumeration  of  all  odd  Numbers  which 
are  not  Compoftte,  but  it  fhews  alfo  that  none  of 
the  reft  are  fo.  This  Table  being  of  very 
great  Ufe,  I  have  here  placed.  It  hath  21  Columns 
throughout;  whereof  the  firft  contains  40  Odd  Num¬ 
bers  in  their  natural  Order.  The  following  Columns 
are  diftinguifhed  on  their  Tops,  by  their  Numbers, 
in  their  natural  Order;  as  o,  1,  2,  3,  <&c.  and  fo 
on  to  99999.  Thefe  Top  Numbers  are  Hundreds ; 
and  the  40  marginal  Numbers  are  Units  adhering 
to  thofe  Hundreds.  A  Line  running  from  any  of 
the  Marginal ,  as  he  calls  them,  (or  Numbers  in 
the  firft  Column)  acrofs  the  Page,  fhews  in  any 
intermediate  Column  the  Place  of  the  Number 
made  up  of  the  Top  Number  and  that  Marginal . 
In  every  fuch  Place  of  Concourfe,  you  fhall  either 
find  the  Letter  p,  or  fome  Prime  Number  lefs  than 
317.  If  p  be  there,  it  fhews  the  Number  to  be  a 
Prime  or  Incofnpoftte.  The  whole  Table  confifts  of 
50  Pages,  or  fo  many  feveral  Tables,  number’d : 
In  fome  one  of  which,  if  any  Number  be  lefs  than 
100000,  and  do  end  either  in  1,  3,  7,  or  9,  you 
may  find  its  Place ;  and  then  fee  whether  it  be  a 
Prime  or  not.  If  it  be  not  a  Prime,  but  Compo¬ 
fite,  you  will  there  find  its  leaftt  Divifor.  Thus  for 
inftance,  in  Table  I.  where  the  Line  mark’d  with 
the  Marginal  Gy,  croffes  the  Column  which  hath 
16  at  the  Top,  there  you  find  the  Letter  p,  which 
fhews  you  that  \GGy  is  a  Prime  or  Incompcfite  Num¬ 
ber.  But  where  that  Line  croflfes  the  next  Column, 
you  find  3,  which  fhews  you  that  lyGy  is  not  a 
Prime  but  Compoftte  Number;  and  that  3  is  its  leaft 
Divifor.  So  alfo  in  TableXXV.  you  fee  that  49031, 
49033,  and  49037,  are  all  Prime  or  Incompoftte 
Numbers  \  But  49039  is  a  Compofite,  and  19  is  its 
leaft  Divifor. 

It  will  oftentimes  be  of  very  great  ufe  to  have, 
as  you  may  have  here,  a  compleat  orderly  Enume¬ 
ration  of  all  Prime  or  Incompoftte  Numbers  between 
o  and  100000,  without  any  Mixture  of  Compo- 
fites;  as  the  p’s  in  thefe  Tables  will  give  you,  lea¬ 
ving  out  9,  21,  <&c.  and  all  other  Compofites. 
’Tis  true  that  2  and  5  are  Incompoftte  Numbers,  as 
well  as  1  and  3  ;  but  they  are  not  put  into  the  Ta¬ 
bles,  becaufe  no  other  Incompofite  Numbers  can  ter¬ 
minate  in  them  :  For  if  any  Number  end  in  12, 
it  may  be  halved;  if  in  7,  it  may  be  divided  by  5. 

If  to  each  of  thefe  Primes  you  fet  the  Briggian 
Logarithm,  you  may  find  the  Logarithm  for  all  the 
reft  of  the  Numbers  in  the  firft  Hundred  Chiliads, 
by  Addition  of  the  Logarithms  of  their  Incompoftte 
Fadtors. 

In  perplex’d  Queftions  in  Algebra  it  is  often¬ 
times  neceffary  to  be  able  to  determine  how  many 
aliquot  Parts  and  Divifors  any  propofed  Quantity 
or  Number  may  have;  for  which  Purpofe  thefe 
Tables  are  of  excellent  Ufe'. 

Every  Aliquot  Part  of  a  Number  is  one  of  its 
juft  Divifors;  but  the  greateft  Divifor  being  equal 
to  the  whole  Dividend,  cannot  be  call’d  a  Part. 

If  you  have  the  leaft  Divifor  of  any  Number  in 
thefe  Tables  of  Incampofttes,  you  may  find  all  its 
other  Incompofttes  Co-emcients, 
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For  if  the  Divifor  end  in  i  or  9,  and  have  a 
black  Stroke  under  it,  in  the  Dividend’s  Place  in 
the  Tables;  or  if  the  Divifor  end  in  3  or  7,  and 
have  fuch  a  Stroke  over  it  in  the  Dividend’s  Place; 
then  the  Dividend  is  the  Square  of  an  Incompofte, 
and  confequcntly  the  Quotient  is  given,  being  equal 
to  the  Divifor. 

If  the  leafl  Divifor  hath  no  fuch  Stroke  by  it,  let 
ir  divide  the  Number  propofed ;  fo  fhall  the  Quo¬ 
tient  be  the  greateft  Aliquot  Fart  of  that  Divi¬ 
dend.  Then  feek  that  Quotient  itfelf  alfo  in  the 
Tables;  if  you  find  it  there  mark’d  with  p,  it  is  a 
Prime  or  Incompofte ,  and  you  can  proceed  no  fur¬ 
ther;  your  Enquiry  is  at  an  end. 

Thus  the  Number  53191  is  found  in  Table 
XXVII.  with  its  fmalle(l  Divifor  43 ;  and  being 
divided  by  that  43,  the  Quotient  is  1237.  And  in 
Table  I.  finding  1237  to  be  a  Prime  Number ,  I  pro¬ 
ceed  no  further. 

But  had  the  Number  been  93611,  you  will  find 
in  Table  XLVII.  that  7  is  its  leaf  Divifor ;  and  that 
the  Quotient  will  be  13373.  This  ftands  in  Ta¬ 
ble  VII.  with  43  for  its  leafl  Divifor,  and  the  Quo¬ 
tient  will  be  3 11 ;  which  in  Table  I.  I  find  to  bean 
Incompofte :  I  conclude  therefore,  that  the  Prime 
Co-efficients  of  93611  are  7,  43,  and  311. 

If  you  divide  any  Odd  Number  by  all  the 
Primes  in  Order,  beginning  with  3 ;  then  the  firft 
Divifor  that  finds  a  Quotient  without  Fradion,  is 
the  lead:  Divifor  that  Dividend  can  have.  If  no 
fuch  Divifor  find  an  Integer  Quotient,  before  the 
Quotient  becomes  lefs  than  the  Divifor,  you  may 
pronounce  your  Dividend  to  be  Incompofte ;  and 
that  that  laft  Divifor  is  greater  than  the  Square  Root 
alfo  of  the  Dividend. 

.  Frequent  Occafion  of  dividing  by  Incompoftes 
requires  a  Tarijfa  of  as  many  Primes  as  fhall  be 
needful;  but  for  refolving  of  Numbers  lefs  than 
100000,  it  fiafficeth  if  it  be  extended  10313.  And 
fuch  an  one  you  have  at  the  Beginning  of  thefe 
Tables  of  Incompofte  Numbers. 

I N CON  G  R  U  IT Y :  fee  Congruity. 

INCORPORATE:  To  Incorporate,  inChymi- 
ftry  or  Natural  Philofophy,  fignifies  accurately  to 
mix  the  Particles  of  one  Body  with  another. 

INCORPORATION,  [in  Pharmacy ]  is  the 
mixing  the  Particles  of  different  Bodies  fo  together, 
as  to  make  an  uniform  Subftance  or  Compofition 
of  the  whole,  fo  that  the  Ingredients  or  Bodies 
mix’d  cannot  be  difeerned  in  any  of  their  particular 
Qualities. 

INCRASSATING,  or  thickening  things,  are 
thofe  which  being  endued  with  thick  ropy  Parts, 
and  mix’d  with  thin  liquid  Juices,  bring  them  to  a 
thicker  Confidence,  by  joining  and  knitting  their 
Parts  together.  Blanchard. 

INCRUSTATION,  [in  Architecture^  an  Or- 
.  nament  that  confifts  of  hard  poliffi’d  Stones  or  other 
briiliant  Matter,  difpofed  in  Compartimenrs  in  the 
Body  of  a  Building.  Alfo  W alls  lined  with  Stone 
or  Marble  are  faid  to  be  Incruflated. 

INCRUSTED  Column  [in  ArchiteChtre\  is  one 
which  confifts  of  feveral  Pieces  of  {lender  Branches 
of  fome  precious  Marble,  mafticated  or  cemented 
round  a  Mould  of  Brick,  or  other  Matter.  This 
is  done  not  only  to  fave  the  precious  Stone,  whe¬ 
ther  it  be  Agate,  Jafper,  or  the  like,  but  that  the 
Pieces  may  appear  of  an  extraordinary  Largenels, 
by  reafon  ot  the  Clofenefs  and  Neatnefs  of  the  In- 
cruftation ;  fo  that  the  Maftich  being  of  the  fame 
Colour,  the  Joints  arc  imperceptible. 

INCUBUS:  fee  Ephialtes. 

INCUMBENT,  in  Common  Law;  is  a  Clerk 
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refident  on  his  Benefice  with  Cure ;  and  called  In¬ 
cumbent  of  that  Church,  becaufe  he  doth  or  ought 
to  bend  his  whole  Study  to  difeharge  his  Cure.  * 

INCURVATION  of  the  Rays  of  Light:  fee 
Light  and  Refraction. 

INCUS,  the  Anvil,  is  a  Bone  of  the  inner  Part 
of  the  Ear :  It  is  like  a  Grinder-tooth,  and  lies  un¬ 
der  the  Bone  call’d  Malleus.  It  has  two  Legs,  the 
ffidrter  of  which  is  tied  to  the  Side  of  that  Conduit 
or  Paflage  which  goes  to  the  Procejfus  Mammillaris  , 
and  the  longer  Leg  to  the  Head  of  the  third  Bone, 
called  the  Stapes. 

INDAGATOR,  a  Searcher  or  Enquirer  into 
Nature. 

INDEFEISIBLE,  in  our  Law,  fignifies  what 
cannot  be  defeated  or  made  void :  As  a  good  and 
indefeifble  Eftate. 

INDEFINITE,  is  what  hath  no  Bounds  or  Li¬ 
mits  determined ;  or  what  is  confider’d  as  not  ha¬ 
ving  any. 

INDEMNITIES.  When  a  Church  is  Appro¬ 
priate  to  an  Abbey  or  College,  then  the  Arch¬ 
deacon  lofeth  his  Indudion-Money  for  ever:  In 
Recompence  whereof  he  fhall  have  yearly  out  of 
the  Church  fo  Appropriate  One  or  Two  Shillings, 
more  or  lefs,  for  a  Penfion,  as  was  agreed  at  the 
Time  of  the  Appropriating.  And  this  Penfion  is 
call’d  an  Indemnity. 

INDENTED,  a  Term  in  Heraldry,  when  the 
Out-line  of  a  Bordure,  Ordinary,  &c.  is  in  the  Form 
of  the  Teeth  of  a  Saw;  thus, 

WWA 

INDENTURE,  is  a  Writing  comprifing  fome 
Contract  between  two,  and  being  indented  in  the 
Top  anfwerable  to  another,  that  likewife  containeth 
rhe  fame  Contrad. 

INDETERMINED  Emblem,  in  Geometry:  fee 
Local. 

INDEX,  is  the  fame  with  what  is  fometirrfes 
called  the  CharaCterifiick  or  Exponent  of  a  Loga¬ 
rithm  ;  and  fheweth  always  of  how  many  Places 
the  Abfolute  Number  belonging  to  the  Logarithm 
doth  confift,  and  of  what  Nature  it  is;  i.  e.  whe¬ 
ther  an  Integer  or  a  Fradion :  Thus,  in  this  Loga¬ 
rithm  2.562293,  the  Number  {landing  on  the  Left- 
hand  of  the  Point  is  call’d  the  Index ;  and  becaufe 
it  is  2,  ffiews  you  that  the  abfolute  Number  anfwer- 
ing  to  it  confifts  of  3  Places;  for  ’tis  always  one 
more  than  the  Index,  becaufe  the  Index  of  1  is  o ; 
of  10  is  1 ;  of  too  is  2,  <&c. 

As  in  this  Example ; 

0123456789 

123456789 

Where  the  upper  Numbers  are  Indices  to  the  lower. 
And  therefore  in  thofe  fmall  Tables  of  Briggs’s  Lo¬ 
garithms,  where  the  Index  is  omitted,  it  muft  al¬ 
ways  befupplied  before  you  can  work  by  them.  If 
the  abfolute  Number  be  a  Fradion,  then  the  In¬ 
dex  of  the  Logarithm  hath  a  negative  Sign,  and  is 
marked  thus,  2.562293;  which  Chews  the  corre- 
fponding  Number  to  be  a  Decimal  Fradion  of  3 
Places,  viz.  1.365.  See  Logarithms. 

Mr.  Tovonly  hath  a  peculiar  way  of  noting  thefe 
Indices,  when  they  exprefs  Fractions,  and  ’tis  now 
much  in  Ufe,  viz.  by  taking  inftead  of  the  true 
Index,  its  Arithmetical  Complement  to  10;  and 
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therefore  he  would  write  the  Logarithm  now  men¬ 
tion’d  thus,  B  562293.  How  they  are  added  and 
fubtradted,  fee  in  Addition  and  Subtraction. 

INDICATION,  a  Word  ufed  by  Phyficians  and 
Surgeons,  and  fignifies  a  Difcovery  of  what  is  to  be 
done,  and  what  Courle  to  be  taken  for  the  Reco¬ 
very  of  the  Patient’s  Health }  as  if  on  Examination 
Bleeding  be  found  neceffary,  they  fay.  Bleeding  is 
indicated. 

INDICATIONS  are  ufually  accounted  three¬ 
fold  : 

1.  Frefervatory,  which  fhew  what  is  to  be  done 
for  the  Continuation  and  Prefervation  of  Health. 

2.  Curative,  which  fhew  how  the  Difeafe  is  to 
be  removed,  that  the  Patient  at  prefent  labours  un¬ 
der.  And, 

3.  Vital,  which  refpeff  the  Patient’s  Life,  Strength 
and  way  of  living. 

INDICATIVE-MOOD,  in  Grammar,  demon- 
ftrates  (imply  what  we  affirm. 

INDICATOR:  fee  Extenfor  Indicts. 

1NDICAVIT,  is  a  Writ  or  Prohibition,  that 
lieth  for  a  Patron  of  a  Church,  whofe  Clerk  is  De¬ 
fendant  in  Court-Chriftian,  in  an  A&ion  of  Tythes 
commenced  by  another  Clerk,  and  extending  to  the 
fourth  part  of  the  Church,  or  of  the  Tythes  belong¬ 
ing  to  it}  for  in  this  Cafe  the  Suit  belongeth  to  the 
King’s  Court}'  wherefore  the  Patron  of  the  Defen¬ 
dant  being  like  to  be  prejudiced  in  his  Church  and 
Advowfon,  if  the  Plaintiff  obtain  in  the  Court- 
Chriftian,  hath  this  Means  to  remove  it  to  the 
King’s  Court. 

IN  DICTION:  fee  Cycle  of  Indittion. 

INDICTMENT:  (ee  Enditement. 

INDIGESTION  [in  Tbyftck]  a  Want  of  Dige- 
ftion.  It  is  a  Crudky  that  may  be  very  naturally 
accounted  for,  from  the  Relaxation  of  the  Fibres 
of  the  Stomach.  1 

INDIGNATORIUS,  an  Epithet  attributed  to 
the  fourth  ltreight  Mufcle  of  the  Eye,  becaufe  that 
Motion  or  Caft  of  the  Eye  is  peculiar  to  Men  in 
the  Paffion  of  Anger.  For  this  Mufcle  being  one  of 
the  Abducent,  ferves  to  draw  the  Eye  outward  from 
the  inner  Corner  to  the  outer. 

INDIRECT  Modes  of  the  Syllogifms  [in  Logic  k~] 
are  the  five  laft  Modes  of  the  firft  Figure,  exprefs’d 
by  thefe  barbarous  Words,  Baralipton,  celantis ,  da~ 
bitis,  Frijemorum. 

INDIVIDUUM,  in  Logick,  is  that  which  figni- 
fies  but  one  only  thing:  Of  which  they  make  a 
fourfold  Divifion. 

1.  Individuum  Vagum,  is  that  which  tho’  it  figni- 
fies  but  one  thing,  yet  may  be  any  of  that  kind } 
as  when  we  fay,  A  Man,  A  certain  Ferfon,  or  One 
faid  fo  or  fo }  tho’  but  one  Perfon  is  meant,  yet  that 
one  Perfon,  for  ought  appears  to  the  contrary,  may 
be  any  Body. 

2.  Individuum  Determinatum,  is  when  the  Thing 
is  nam’d  or  determin’d }  as  Alexander,  the  River  Nile, 
or  Mount  Athos :  This  alfo  is  called  Signatum. 

3.  Individuum  Demonfrativum,  is  when  fome  de- 
monftrative  Pronoun  is  ufed  in  the  Expreffion}  as 
This  Man,  That  Woman. 

4.  Individuum  ex  Hypothef,  or  by  Suppofition } 
when  an  univerfal  Name  or  Term  is  reftrained  by 
the  Suppofition  to  a  particular  Thing}  as  when  we 
fay,  the  Son  of  fuch  an  one,  and  it  be  known  that 
he  had  but  one  Son. 

INDIVISIBLES,  in  Geometry,  are  fuch  Ele¬ 
ments  or  Principles  as  any  Body  or  Figure  may 
ultimately  be  refolved  into.  And  thefe  Elements  or 
Indivifbles,  are  in  each  particular  Figure  fuppofed 
to  be  infinitely  fmall. 
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With  regard  to  which  Notion,  a  Line  may  be 
faid  to  confift  of  Points,  a  Surface  of  Parallel-Lines, 
and  a  Solid  of  Parallel  and  Similar  Surfaces :  And 
then,  becaufe  each  of  thefe  Elements  is  fuppofed 
Indivifible,  if  in  any  Figure  a  Line  be  drawn  thro* 
the  Elements  perpendicularly,  the  Number  of  Points 
in  that  Line,  will  be  the  fame  as  the  Number  of  the 
Elements. 

Whence  we  may  (ee,  that  a  Parallelogram,  Prifm 
or  Cylinder,  is  refolvable  into  Elements,  or  Indivif- 
bles,  all  equal  to  each  other,  parallel,  and  like  to  the 
Bafe.  A  Triangle  into  Lines  parallel  to  the  Bafe, 
but  decreafing  in  Arithmetical  Proportion,  and  fo 
are  the  Circles  which  conftitute  the  Farabolick  Conoid, 
and  thofe  which  conftitute  the  Plane  of  a  Circle,  or 
the  Surface  of  an  Ifofceles  Cone. 

A  Cylinder  may  be  refolved  into  Cylindrical 
Curve  Surfaces,  having  all  the  fame  Height,  and 
continually  decreafing  inwards,  as  the  Circles  of  the 
Bafe  do,  on  which  they  infift. 

This  Method  of  Indivifbles,  is  only  the  ancient 
Method  of  Exhaufiions  a  little  difguifed  and  contra¬ 
cted  :  It  was  firft  introduced  by  Cavallerius  in  his 
Geometria  Indivifbilium,  Anno  Dorn.  163$,  purfued 
after  by  Torricellius  in  his  Works,  printed  1644,  and 
again  by  Cavallerius  himfelf  in  another  Treatife, 
publiffied  1647:  And  is  now  allowed  to  be  of  ex.- 
cellent  Ufe  in  the  fhortening  of  mathematical  De- 
monftrations :  Of  which  take  the  following  Inftance 
in  that  famous  Propofition  of  Archimedes } 


That  A  Sphere  is  two  Thirds  of  a  Cylinder 
circumfcribing  it. 


For  fuppofe  (as  in  the  Figure)  a  Cylinder,  He- 
mifphere,  and  an  Inverted  Cone,  to  have  the  fame 
Bafe  and  Altitude,  and  to  be  cut  by  Infinite  Planes 
all  parallel  to  the  Bafe,  of  which  d  g  is  one :  ’Tis 
plain,  the  Square  of  d  h  will  every  where  be  equal 
to  the  Square  of  K  C  (the  Radius  of  the  Sphere)  the 
Square  h  c  —  e  h  Square }  and  confequently,  fince 
Circles  are  to  one  another,  as  the  Squares  of  the 
Radii,  all  the  Circles  of  the  Hemifphere  will  be 
equal  to  all  thofe  of  the  Cylinder,  deducting  thence 


all  thofe  of  the  Cone:  Wherefore  the  Cylinder, 
deducing  the  Cone,  is  equal  to  the  Hemifphere ; 
but  ’tis  known,  the  Cone  is  one  third  of  the  Cy¬ 
linder,  and  confequently  the  Sphere  muft  be  two 
thirds  of  it.  <£.  E.  D. 

INDI VISUM,  in  our  Law,  is  ufed  for  that 
which  two  Perfons  hold  in  common,  without  Par¬ 
tition.  Kitchin,  fol.  241.  in  thefe  Words}  He  holds 
pro  Indivifo,  See. 

INDORSEMENT,  is  any  thing  written  on  the 
Back  of  a  Deed  or  Inftrument}  as  a  Condition, 
written  on  the  Back  of  an  Obligation,  is  commonly 
Call’d  an  Indorfement. 

INDUCTION,  is  commonly  taken  for  the  giv¬ 
ing  Poffeffion  to  an  Incumbent  of  his  Church,  by 
leading  him  into  it,  and  delivering  him  the  Keys,  by 
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the  Com  miliary  or  Bifhop’s  Deputy,  and  by  his 
ringing  one  of  the  Bells. 

When  a  Clerk  is  inftituted  into  a  Benefice,  he  is 
to  exhibit  his  Mandate  from  the  Bilhop  to  the  Arch¬ 
deacon,  or  other  Perfon  to  whom  it  is  directed; 
and  hath  a  Right  thereby  to  be  Indutted  into  his 
Living:  And  if  he  be  refufed  Induction,  he  hath  a 
Remedy  both  in  the  Ecclefiaftical  Court,  and  alfo 
an  A&ion  of  the  Cafe  in  the  Common  Law,  againft 
the  Archdeacon.  If  the  Induttor ,  or  Perfon  to  be 
indudted,  be  kept  out  of  the  Church  or  Houfe  by 
Laymen,  the  Writ  de  Vi  Laica  lies  for  the  Clerk; 
which  is  dire&ed  out  of  the  Chancery  to  the  Sheriff 
of  the  County,  to  remove  the  Force,  &c.  If  ano¬ 
ther  Clergyman,  prefented  by  the  fame  Patron,  keep 
PofTefTion,  a  Spoliation  is  grantable  out  of  the  Spiri¬ 
tual  Court;  whereby  the  Tithes,  &c.  fhall  be  fe- 
queftred  till  the  Right  be  determined. 

The  Archdeacon  rarely  indudfs  a  Clerk  by  him- 
felf  in  Perfon,  but  iflues  out  a  Warrant  to  all  Clerks 
and  Letter’d  Perfons  w'ithin  the  Archdeaconry,  im- 
powering  any  of  them  to  do  it  in  his  Read.  The 
ufual  Form  and  Manner  of  Induction  is,  for  the  In¬ 
duttor  to  take  the  Clerk  by  the  Hand,  and  then  to 
lay  it  on  the  Key  of  the  Church,  which  muff  be 
then  in  the  Door,  and  to  fay.  By  Virtue  of  this  In- 
frument,  which  is  the  Archdeacon's  Warrant ,  I  in - 
dutt  you  into  the  Real ,  Attual ,  and  Corporal  PoffeJ- 
fton  of  the  Rcttory  or  Vicarage  of  A.  'with  all  its  Bruits, 
Profits ,  Members,  and  Appurtenances.  This  done, 
he  opens  the  Door,  and  puts  the  Clerk  in  PofTeffi- 
on  of  the  Church,  and  fliuts  the  Door  upon  him; 
who,  after  he  hath  tolled  a  Bell  (if  there  be  any) 
comes  out,  and  defires  the  Induttor  to  indorfe  a 
Certificate  of  his  Induction  on  the  Archdeacon’s 
Warrant,  and  that  all  prefent  will  fignify  it  under 
their  Hands. 

If  the  Church  Key  cannot  be  had,  ’tis  fufficient 
that  the  Clerk  lay  hold  of  the  Ring  of  the  Door, 
and  within  the  time  limited  read  the  Common- 
Prayer  and  Thirty-nine  Articles  in  the  Church 
Porch.  If  there  be  no  Church,  he  may  lay  his 
Hand  on  the  Wall  or  Fence  of  the  Church-yard, 
<&c.  there  being  no  Neceffity  of  Nicenefs  as  to  the 
Form  of  lnduttion ;  only  that  he  muff  have  Witneft 
that  he  was  truly  poflefs’d  of  it.  Within  two  Months 
after  this,  the  Clerk  muff  read  the  Thirty-nine  Ar¬ 
ticles,  and  all  the  Service  of  the  Day  both  at  Morn¬ 
ing  and  Evening  Prayers ;  and  declare  his  Affent  and 
Confent ;  and  he  muff  then  alfo  read  the  Bifhop’s 
Englifb  Certificate,  in  which  is  the  Declaration  of 
his  Conformity ;  and  of  all  this  he  muff  have  two 
or  three  good  Witnefles,  who  muff  fign  that  they 
heard  him  do  it,  and  be  ready  to  atteff  it  viva  voce, 
if  required  :  And  within  three  Months  after  Indu - 
ttion,  he  muff  take  alfo  the  Abjuration  Oath  at  the 
Quarter-Seflions,  or  in  fome  one  of  the  Courts  in 
,  Weflminfter. 

INDURAN  TIA  :  fee  Sclerotica. 

INDUSIUM :  fee  Amnios. 

INEDIA,  is  abftaining  from  Meat,  when  one 
eats  lefs  than  formerly.  / 

INEFFABLE-NUMBERS,"  the  fame'with  Surd- 
Plumbers. 

INEQUALITY  of  Natural  Days.  Tho’the  Sun 
is  fuppofed  vulgarly  to  theafure  our  Time  equally, 
yet  he  is  very  far  from  doing  fo :  And  as  ’tis  im- 
pofifible  for  a  good  Clock,  or  Movement,  to  keep 
time  with  the  Sun ;  fo  one  that  is  truly  fuch,  will 
meafure  Time  much  more  truly,  and  go  exadfer 
than  any  Sun-Dial. 

The  ufual  Reafon,  and  one  good  one  it  is,  of  the 
Inequality  of  Natural  Days,  you  have  under  the 
VOL.  II. 


W ord  Equation  of  Time :  But  the  truth  is,  there  is 
alfo  another;  and  that  is.  That  the  Motion  of  the 
Earth  itfelf  round  its  Axis,  is  not  exadtly  equable 
or  regular,  but  is  fometimes  fwifter,  and  fometimes 
flower. 

INERGETICAL  Bodies  or  Particles,  are  fuch 
as  are  fluggifh  and  unadfive. 

INESCUTCHEON  in  Heraldry,  fignifies  all 
the  Efcutcheons,  containing  f  of  the  Field,  and  is 
born  within  it  as  an  Ordinary,  thus: 

He  beareth  Ermin,  an  Inefcutcheon 
Gules. 

This  is  alfo  fometimes  called,  An 
Efcutcheon  of  Pretence ;  which  is 
born  when  a  Man  marries  an  Heir- 
efs  :  For  then  he  bears  her  Coat  of 
Arms  on  an  hiefcutcheon,  or  Efcut- 
cheon  of  Pretence,  in  the  Middle  of 
his  own  Coat. 

^  INFANGETHEF,  is  a  Liberty  granted  from  the 
King  to  fome  Lords  of  Manors,  to  try  all  Thieves, 
which  are  their  Tenants,  within  their  own  Courts. 

INFERIOR  Planets,  are  Mercury  and  Versus,  fo 
called,  becaufe  they  are  next  the  Sun,  the  Centre 
of  the  Planetary  Syftem.  An  Account  of  their 
Motion  and  Phenomena  to  an  Eye  placed  at  the 
Earth,  is  as  follows. 

1.  The  Periodical  Times  of  their  Motion  thro’ the 
Ecliptic  are  plainly  equal;  which  is  contrary  to  what 
appears  in  the  Motion  of  the  Superior  Planets :  And 
their  Progreft  through  the  Ecliptic  is  meafured  by 
the  Motion  of  the  Sun;  fo  that  if  the  apparent  Mo¬ 
tions  of  the  Sun,  Venus,  and  Mercury,  be  confidered 
for  many  Years  together,  they  will  appear  to  run 
through  the  Zodiac  in  an  equal  Space  of  Time. 

The  Reafon  of  this  Diverfity  between  the  Supe¬ 
rior  and  Inferior  Planets,  is  not  from  any  real  P>iffe~ 
rence  in  their  Motions,  but  arifes  folely  from  the  dif¬ 
ferent  Pofition  of  this  Earth  which  we  inhabit. 

All  the  Planets  are  circulated  round  the  Sun  in 
one  and  the  fame  Ratio;  the  more  dfiant  requi¬ 
ring  a  longer  time  for  their  Revolution,  than  thofe 
which  are  more  near.  Thus  the  Earth  being  far¬ 
ther  from  the  Sun  than  Venus,  is  a  longer  time  in 
moving  round  him  ;  and  Venus  than  Mercury :  And 
to  an  Eye  placed  in  the  Sun,  the  Motions  of  the 
Inferior  and  Superior  Planets  would  appear  alike 
uniform  and  proportionable  to  their  Diftance.  But 
to  an  Eye  at  the  Earth,  as  the  Superiors,  contain¬ 
ing  our  Orbit  within  theirs,  will  appear  to  move 
fometimes  flower,  and  fometimes  fwifter ;  now  to 
be  flationary,  and  now  retrograde ;  fo  the  Motions 
of  the  Inferiors  will  appear  to  depend  upon  the  Mo¬ 
tion  of  the  Sun,  to  whom  they  are  fo  nearly  joined 
as  it  were;  and  to  us,  that  are  in  an  Orbit  fo  far 
without  them,  will  appear  to  be  equal  to  the  Mo¬ 
tion  of  that  great  Luminary. 

2.  The  Sun,  Venus,  and  Mercury,  fingly  confi¬ 
dered,  are  each  affedted  with  fuch  an  Inequality  of 
Motion,  that  it  is  very  rare  for  them  all  thre^,  or 
indeed  for  any  two  of  them,  to  agree  in  the  fame 
Degree  of  Velocity. 

Indeed,  if  Venus  and  Mercury  had  no  Motion  of 
their  own  round  the  Sun,  but  kept  an  invariable 
Pofition  with  regard  to  him,  it  were  reafonable  to 
fuppofe,  that  they  fhould  move  on  almoft  equably, 
as  the  Sun  doth.  But  fince  that  apparent  Motion, 
with  which  they  annually  run  through  the  Zodiac  , 
is  derived  from  a  double  Fountain,  viz.  from  their 
own  proper  Motion  round  the  Sun,  which  is  not 
very  unequable  in  itfelf;  and  from  the  Pofition  of 
the  Earth,  which  is  continually  various  and  change¬ 
able,  in  an  Orbit  that  is  without  theirs;  ’tis  not 
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ftrange  tbat  each  of  the  Inferior  Planets  fhould  ap¬ 
pear  to  move  unequally,  and  to  go  fometimes  flower, 
and  fometimes  fafter,  by  turns. 

3.  Although  the  Periodic  Times  of  Venus  and 
Mercury  in  the  Ecliptic  through  the  Courfe  of  the 
Year,  are  thus  accurately  equal  to  one  another,  yet 
the  Periodic  Times  of  Venus,  if  reckon’d  from  any 
one  prefent  Pofition  to  the  Sun,  to  a  like  fubfequent 
one,  if  compared  with  the  Periodic  Times  of  Mer¬ 
cury  in  a  like  Pofition,  will  appear  to  be  of  a  much 
longer  Length. 

For  this  Inequality  of  the  Periodic  Times,  ac¬ 
cording  to  the  unequal  Diftance  from  the  Sun,  is 
agreeable  to  the  eftablifhed  Law  of  the  heavenly 
Bodies :  For  Venus  is  nearer  to  the  Sun  than  the 
Earth,  and  Mercury  than  Venus.  Wherefore  the 
Periodic  Times  of  Venus,  confidered  in  themfelves, 
and  with  regard  to  the  fix’d  Stars,  are  not  a  little 
fhorter  than  thofe  of  the  Earth ;  and  thofe  of  Mer¬ 


cury  fhorter  than  the  Periodic  Times  of  Venus.  And 
though  thefe  Motions  fhould  be  confidered  by  a 
Spectator  at  the  Earth,  he  would  find  in  them  the 
fame  Inequality :  For  the  Motion  of  Mercury  will 
be  fooner,  and  oftner  more  fwift,  than  that  of  the 
Earth }  and  therefore  their  Periodic  Times  mufc 
be  unequal. 

4.  Thefe  Inferior  Planets  are  never  either  in 
Oppoftion  or  in  Quadrature  to  the  Sun j  but  al¬ 
ways  more  near  to  him,  than  to  occafion  thofe 
Phenomena :  For  Mercury  goes  no  farther  from  the 
Sun  than  about  28  Degrees,  and  Venus  not  above 
48  Degrees  j  fometimes  to  the  Eaftward,  and  fome¬ 
times  to  the  Weftward.  That  neither  of  thefe 
Planets  can  come  to  be  in  Quadrature,  much  left 
in  Oppoftion  to  the  Sun,  will  be  plain  from  the  fol¬ 
lowing  Scheme. 

Let  the  Circle  BFCE  be  the  Earth’s  Annual 
Orbit  j  A  DG  H  the  Orbit  of  Venus  j  and  N MK 


that  of  Mercury.  The  greatefi  Elongation  of  Venus 
from  the  Sun,  is  determined  by  the  Acute  Angle 
LB  A,  made  by  the  Line  BL  drawn  from  the 
Sun  to  the  Earth,  and  the  Line  B  A,  which  is  a 
Tangent,  to  the  Orbit  of  Venus.  In  like  manner 
the  Acute  Angle  LBN  will  determine  the  greatefi 
Elongation  of  Mercury  from  the  Sun.  Now  the 
Quantity  of  thefe  Angles,  in  a  Proportion  affign’d, 
may  be  had  from  the  Semidiameters  of  the  Orbits 
being  found  by  Obfervation,  and  by  Trigonometri¬ 
cal  Calculation:  Or,  indeed,  they  willbedifcover’d 
by  Obfervation  of  the  greatefi  Elongations  them¬ 
felves. 

5.  Our  modern  Aflronomers  have  obferv’d, That 
Venus  appears  bigger  when  fhe  begins  to  recede  from 
the  Sun  towards  the  Eafl,  and  when  fhe  is  yet  but 
a  little  Diftance  from  him  but,  on  the  contrary, 
that  fhe  appears  lefs  in  her  Approach  towards  the 
Sun,  and  when  fhe  comes  pretty  near  him  :  where¬ 
as,  when  fhe  recedes  from  the  Sun  towards  the 
W eft,  then  fhe  appears  lefs ;  but  when  fhe  approaches 
towards  him  again,  fhe  again  appears  larger.  And 
the  fame  things  have  been  obferved  of  Mercury,  by 
$e  ufe  of  long  and  good  Telcfcopes. 


Thefe  Phenomena  have  quite  overturn’d  the  Pto¬ 
lemaic  Syfiem  of  the  Heavens,  and  may  be  account¬ 
ed  for  thus :  Since  all  the  Planets,  as  well  as  the 
Earth,  are  Opake,  Scabrous,  and  Spherical  Bodies, 
reflecting  every  way  from  them  the  Rays  of  the  Sun 
falling  upon  them ;  'ris  plain,  that  that  Hemifphere 
of  any  Planet  only,  which  is  turned  towards  the  Sun, 
will  be  enlightened ;  the  other  Half  of  it  remaining 
in  Darknefs.  And,  hnce  alfo  an  Obferver  here  can 
only  fee  that  Half  or  Hemifphere  of  any  Planet, 
which  is  obverted,  or  turned  towards  the  Earth, 
where  he  ftands ;  if  it  be  confidered  ivhat  Part  of 
Venus  is  enlighten’d  by  the  Sun  in  her  different  Po¬ 
fition  or  Situation  towards  him,  and  what  Part  is 
feen  by  an  Eye  at  the  Earth  in  its  Annual  Orbit 
BFCE  •  (See  the  preceding  Fig.)  it  will  be  plain  that 
Venus  mull  appear  leaf  to  us  when  fhe  is  in  R ; 
becaufe,  tho’  fhe  be  then  the  moft  near  to  us  poft 
fible,  yet  her  obfcure  Hemifphere  being  towards  us, 
there  will  be  but  very  little  of  her  enlighten’d  part 
feen :  But  when  fhe  comes  into  the  Pofition  D, 
then  fome  part  of  her  illuminated  Disk  will  be 
turned  towards  the  Eye  in  B-3  but. a  much  grea¬ 
ter 
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ter  part  of  her  obfcure  or  dark  Hemifphere.  And 
fince  (he  is  of  a  Spherical  Figure,  which  to  a  di- 
ftant  Eye  appears  as  a  Plane,  ’cis  clear  that  the  illu¬ 
minated  part  of  her  Disk  mud  appear  in  the  Form 
of  Horns,  turned  from  the  Sun,  or  towards  the 
Weft.  And  this  is  her  Appearance  when  Venus  is 
our  Morning- Star,  as  fhe  is  commonly  called.  But 
this  Planet  moving  on  in  her  Orbit  to  G,  very  near 
one  half  of  her  illuminated  Disk  will  become  vifible 
to  the  Eye  at  B ;  and,  confequently,  (lie  will  then 
appear  in  the  Form  of  an  Half- Moon.  When  (he 
comes  into  the  Pofition  O,  more  than  half  of  her 
enlighten’d  Hemifphere  will  be  vifible,  and  fo  fhe 
will  appear  Gibbofe :  And  when  (lie  arrives  at  that 
part  of  her  Orbit  which  P  defigns,  to  an  Eye  at  B, 
as  before,  (he  will  appear,  as  we  fay  of  the  Moon, 
a c  Full,  that  is,  all  her  illuminated  Disk  will  be  vi¬ 
fible.  The  fame  kinds  of  Pbafes  Venus  will  put  on, 
as  fhe  moves  forward  in  her  Orbit  throught  ffH,A-, 
that  is,  in  Jj^fhe  will  be  Gibbofe ;  in  H  like  an  Half- 
Moon  ;  in  A  horned  again  ;  but  her  Horns  will  be 
turned  a  contrary  way  to  what  they  were  in  D  ; 
that  is,  now  to  the  Eaftward,  but  ftill  from  the 
Sun:  And  this  is  her  Appearance  when  (he  is  the 
Evening-Star. 

The  fame  kinds  of  Phenomena  belong  to  Mer¬ 
cury  ;  refpeCt  being  had  to  his  particular  Orbit  and 
Period  of  his  Revolution. 

But  here  we  muft  take  care  that  we  be  not  de¬ 
ceived  by  the  general  Confideration  of  her  Phafes 
only,  fo  as  to  think  that  Venus  will  always  appear 
brighteft  and  largeft  in  P,  or  in  ^or  O.  The  Ap¬ 
pearance  which  Venus  may  feem  to  have  in  her  Op- 
poftion,  as  it  may  be  called  in  P,  will  be  quite  al¬ 
ter’d  by  her  coming  as  near  as  (lie  can  to  the  Sun : 
And  as  to  the  Places  O  and  tho’  Venus  will  fhine 
with  near  a  full  Face,  yet  fhe  will  be  then  fo  far 
from  the  Earth,  that  her  Diftance  from  us  will  more 
than  compenfate  for  the  Quantity  of  her  Light: 
Wherefore  you  may  expeCt  to  fee  her  appear  moft 
bright  and  fplendid  when  (lie  is  in  D  or  A.  For 
fuppofe  her  to  move  from  <9  to  H,  then  will  fome 
part  of  her  lucid  Hemifphere  be  turned  from  us  in 
B,  and  fo  cannot  be  feen ;  and  yet  the  remaining 
luminous  Part  comes  ftill  nearer  to  the  Earth.  And 
fince  her  Shining,  or  apparent  Light,  increafes  in  a 
Duplicate  Ratio,  or  as  the  Square  of  her  Diftance 
from  us  dimimfhes,  her  Light  will  be  much  more 
increafed  by  her  Approach  to  the  Earth,  than  it 
will  be  leflened  by  our  feeing  lefs  of  her  illumina¬ 
ted  Disk.  So  alfo  fuppofe  her  to  move  from  H  to 
A,  or  yet  farther  on  ;  here  ftill  the  Quantity  of  her 
illuminated  Part  decreafes,  but  the  duplicate  In- 
creafe  of  her  Approach  to  the  Earth  will  yet  make 
her  Splendor  increafe.  But  between  A  and  P  the 
Decreafe  of  her  vifible  Light  will  be  greater  than 
what  her  Accefs  towards  the  Earth  can  compenfate; 

.  and  fo  her  Light  will  continually  diminifh  more  and 
more,  ’till  fhe  will  fet  Heliacally,  and  fo  become  in- 
vifible.  Thus  alfo  while  the  Pianct  is  moving  from 
P  towards  her  Approach  towards  the  Earth  in 
B  is  inconfiderable,  in  comparifon  of  the  Parts  of 
her  illuminated  Disk,  which  will  be  turned  away 
from  us ;  and  confequently  fhe  will  appear  more  ob- 
fcurely  in  than  (he  will  in  P :  But  between 
and  H,  and  fo  towards  A,  her  Approach  to  the 
Earth  will  very  much  increafe  her  Splendor,  tho’ 
lefs  and  lefs  of  her  lucid  Disk  become  ftill  vifible. 
And  from  the  whole  it  is  plain,  that  while  (lie  is 
moving  in  the  Arch  H  A,  lhe  will  appear  brighteft 
and  largeft. 

6.  The  greateft  Elongations  of  Venus,  whether 
towards  the  Eaft  or  Weft,  are  unequal,  and  muft 


be  exprefs’d  by  an  unequal  Number  of  Degrees. 
And  the  fame  thing  is  alio  true  of  Mercury. 

This  Phenomenon  hath  a  double  Original  or 
Caufe ;  for  it  depends  on  the  Excentriciry  of  the 
Orbits  both  of  Venus  and  of  nhe  Earth.  Fotif  the 
Diftance  LA  fin  the  former  Pig)  of  Venus  from 
the  Sun ;  or  if  L  B,  the  Diftance  of  the  Earth  from 
the  Sun,  be  unequal :  it  cannot  be,  but  that  the 
Angle  LB  A,  in  the  Triangle  LB  A,  which  is 
called  the  greateft  Elongation,  muft  alfo  be  une¬ 
qual  :  And  indeed  both  thole  Lines  are  fubjeCt  to 
fuch  an  Inequality. 

7.  The  fame  Directions,  Stations,  and  Rctrogra- 
dations,  which  we  obferve  in  the  Courfe  of  the  Su¬ 
perior  Planets,  are  found  to  belong  to  thefe  Inferiors, 
and  with  the  fame  Circumftances  of  Change. 

For  fuppofe  the  Earth,  as  before,  in  B,  and  im¬ 
moveable  there,  and  the  Planet  in  P;  ’tis  then 
plain,  that  while  the  Planet  moves  Eafterly  from 
P  to  Q,  to  an  Eye  placed  in  B,  it  muft  appear  Di- 
red,  or  to  move  in  Confequentia,  as  they  fpeak ;  that 
is,  according  to  the  Order  of  the  Signs :  And  fo  it 
will  appear  to  do  till  it  come  to  A.  But  yet,  be- 
caufe  the  Arches  P 0,  0y,  Si,  g  £,  are  equal,  but 
the  Angles  that  they  fubtend  at  B  are  unequal ; 
therefore  the  Planet  will  appear  to  move  unequally 
through  thofe  Arches:  For  it  will  feem  to  move 
fwifteft  about  P,  and  ftill  (lower  and  (lower,  the 
nearer  it  comes  to  A :  And  there  it  will  begin  to 
appear  Stationary,  or  not  to  move  at  all:  And  while 
it  runs  over  the  Arch  AR,  it  will  meet  with  the 
former  Lines  B  B «,  B  S',  By,  and  therefore 
muft  appear  to  be  Retrograde,  or  to  move  back¬ 
ward,  or  in  Antecedentia,  as  the  Term  is;  that  is, 
contrary  to  the  Order  of  the  Signs.  Which  appa¬ 
rent  Retrograde  Motion  will  continue  till  the  Pla¬ 
net  come  to  D ;  and  then  it  will  begin  to  be,  or 
rather  appear  to  be.  Stationary  again;  and  fo  on, 
as  before. 

And  fhould  you  fuppofe  the  Earth,  as  it  is, 
moving  in  the  Orbit  B  F  C  E  ;  when  the  Planet 
moves  fafter  than  the  Earth,  it  will  even  then  ap¬ 
pear  to  be  Direst,  when  at  an  equal  Pace  with  it. 
Stationary ;  and  when  flower  than  it,  it  will  appear 
Retrograde,  as  before;  tho’  the  Times  and  Places 
of  thefe  Directions,  Stations,  and  Rctrogradations 
will  not  be  the  fame,  as  if  the  Earth  indeed  flood 
ftill :  As  will  cafily  be  underftood  by  a  little  Confi¬ 
deration  of  the  Figure  above;  or  by  what  isfaidon 
this  Head  under  the  Words  Superior  Planets  in  this 
Vol.  IL 

8.  The  Planes  of  the  Orbits  of  the  Inferior 
Planets  being  inclined  to  that  of  the  Eciiptick,  the 
fame  Phenomena  will  arife  from  thence  in  kind,  as 
in  the  fame  Cafe  of  the  Superiors ;  only  it  is  worth 
taking  notice  of,  that  the  Plane  of  the  Orbit  of 
Mercury  making  an  Angle  with  that  of  the  Eciip¬ 
tick  of  very  near  feven  Degrees,  he  hath  the  great¬ 
eft  Latitude  of  any  of  the  Planets ;  and  therefore  will 
be  fubjeCt  to  the  greateft  Anomalies  of  Latitude. 

9.  It  is  fometimes,  but  rarely,  obferv’d  of  thefe 
two  Inferior  Planets,  that  their  Bodies  being  inter- 
pofed  between  us  and  the  Sun,  they  appear  like  Spots 
in  the  Plane  of  his  Disk. 

And  ’tis  plain,  that  this  will  happen  whenever 
their  Conjunction  with  the  Sun  falls  on  or  near  ei¬ 
ther  of  the  Nodes  of  their  Orbits :  Juft  as  the  Moon 
appears  to  eclipfe  or  hide  part  of  the  Sun’s  Face, 
when  her  Conjunction  happens  in  or  near  the 
Nodes  of  her  Orbir. 

INFERNAL-STONE,  or  Perpetual  Caifich,  is 
a  Chymical  Operation,  whereby  Silver  is  rendred 

Cauflick  bv  the  Salts  of  Spirit  of  Nitre. 

■  '  ’Tis 
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’ Tis  thus  made  } 

DifTolve  in  a  Phial  any  Quantity  of  Silver  in 
thrice  its  YVeight  of  Spirit  of  Nitre }  and  then  in  a 
Sand-heat  evaporate  ~  of  the  Moifture:  The  Re¬ 
mainder  put  into  a  good  large  Germa?i  Crucible, 
which  place  over  a  gentle  Fire}  let  the  Matter  a- 
lone,  and  heaving,  till  at  laft  it  links  quietly  to  the 
Bottom ,  then  increafing  the  Fire  a  little,  ’twill  turn 
into  an  Oil }  and  as  foon  as  you  perceive  it  to  be 
lb,  it  muft  immediately  be  poured  into  an  Iron- 
Mold,  purpofely  made  for  it,  that  is  a  little  oil’d  and 
greas’d,  where  it  will  prefently  coagulate  and  har¬ 
den.  Alter  ’tis  taken  out,  it  mull  be  kept  in  a  Phial 
well  llopt.  ’Tis  a  great  Cau flick,  and  will  laft  for 
ever,  if  it  be  kept  from  the  Air.  Some  make  them 
of  Copper,  but  thofe  are  not  fo  good  as  thefe. 

INFIMUS  VENTER:  fee  Abdomen. 

INFINITE,  is  that  which  has  no  Bounds, Terms, 
nor  Limits. 

INFINITE  QUANTITY.  Of  the  federal  Spe¬ 
cies  of  Infinite  Quantity.-  and  of  the  Proportions 
they  hear  one  to  the  other ,  the  learned  Mathe¬ 
matician  Capt.  Halley,  in  Philofoph.  Tranfi 
N.  193.  gives  the  following  Account : 

That  all  Magnitudes  .infinitely  great,  or  fuch  as 
exceed  any  aflignable  Quantity,  are  equal  among 
themfelves,  tho’  it  be  vulgarly  received  for  a  Maxim, 
is  not  yet  fo  common  as  it  is  erroneous }  and  the 
Reafon  of  the  Miftake  feems  to  be.  That  the  Mind 
of  Man  coming  to  contemplate  the  Extenfions  of 
what  exceeds  the  Bounds  of  its  Capacity,  and  of 
which  the  very  Idea  does  include  a  Negation  of 
Limits}  it  comes  to  pafs  that  we  acquiefce  generally, 
and  it  fuffices  to  fay,  fuch  a  Quantity  is  Infirtite. 

But  if  we  come  more  nearly  to  examine  this  No¬ 
tion,  we  fhall  find,  that  there  are  really  befides  Infi¬ 
nite  Length ,  and  Infinite  Area ,  no  lefs  than  three  fe- 
veral  Sorts  of  Infinite  Solidity }  all  of  which  are 
Quantitates  fui  generis ,  having  no  more  Relation  or 
Proportion  the  one  to  the  other,  than  a  Line  to  a 
Plane,  or  a  Plane  to  a  Solid,  or  a  Finite  to  an  In¬ 
finite}  but  that  among  themfelves  each  of  thefe  Spe¬ 
cies  of  Infinites  are  in  given  Proportions,  is  that 
which  is  to  be  made  plain. 

But  firft.  Infinite  Length ,  or  a  Line  infinitely  long, 
is  to  be  confidered,  either  as  beginning  at  a  Point, 
and  fo  infinitely  extended  one  way,  or  elfe  both 
ways  from  the  fame  Point }  in  which  cafe  the  one, 
which  is  a  beginning  Infinity ,  is  the  one  half  of  the 
whole,  which  is  the  Sum  of  the  beginning  and  cea- 
fing  Infinity,  or  of  Infinity  d  parte  ante,  and  d  parte 
pofl,  which  is  analogous  to  Eternity  in  Time  or  Dura¬ 
tion,  in  which  there  is  always  as  much  to  follow  as 
is  paft  from  any  Point  or  Moment  of  Time :  Nor 
doth  the  Addition  or  Subduction  of  finite  Length  or 
Space  ol  Time  alter  the  Cafe,  either  in  Infinity  or 
Eternity,  fince  both  the  one  and  the  other  cannot  be 
any  Part  of  the  Whole. 

As  to  Infinite  Surface  or  Area,  any  Right  Line 
infinitely  extended  both  ways  on  an  infinite  Plane, 
does  divide  that  infinite  Plane  into  equal  Parts,  the 
one  to  the  Right,  and  the  other  to  the  Left  of  the 
faid  Line :  But  if  from  any  Point  in  fuch  a  Plane, 
two  Right  Lines  be  infinitely  extended,  fo  as  to  make 
an  Angle,  the  infinite  Area,  intercepted  between 
thofe  infinite  Right  Lines:  is  to  the  whole  infinite 
Plane  : :  as  the  Arch  of  a  Circle,  on  the  Point  of 
Concourfe  of  thofe  Lines  as  a  Centre,  intercepted 
between  the  faid  Lines  :  is  to  the  Circumference 
of  the  Circle}  or  as  the  Degrees  of  the  Angle,  to 
the  360  Degrees  of  the  Circle. 
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For  Example : 

Two  Right  Lines  meeting  at  a  Right  Angle,  do 
include,  on  an  infinite  Plane,  a  quarter  Part  of  the 
whole  infinite  Area  of  fuch  a  Plane. 

But  if  fo  be  two  parallel  infinite  Lines  be  fuppo- 
fed  drawn  on  fuch  an  infinite  Plane,  the  Area  in¬ 
tercepted  between  them  will  be  likewife  infinite} 
but  at  the  fame  time  will  be  infinitely  left  than  that 
Space  which  is  intercepted  between  two  infinite 
Lines  that  are  inclined,  tho’  with  never  fo  fmall  an 
Angle}  for  that  in  the  one  Cafe  the  given  finite 
Diftance  of  the  Parallel  Lines,  diminifhes  the  Infi¬ 
nity  in  one  Degree  of  Dimenfion }  whereas  in  a 
Sedor  there  is  Infinity  in  both  Dimenfions}  and 
confequently  the  Quantities  are  the  one  infinitely 
greater  than  the  other,  and  there  is  no  Proportion 
between  them. 

From  the  fame  Confideration  arife  the  three  fe- 
veral  Species  of  infinite  Space  or  Solidity,  as  has 
been  faid :  For  a  Parallelopipid  or  a  Cylinder  infi¬ 
nitely  long,  is  greater  than  any  finite  Magnitude, 
how  great  foever}  and  all  fuch  Solids  fuppofed  to 
be  formed  on  given  Bafes,  are  as  thofe  Bafts,  in 
proportion  to  one  another :  But  of  thefe,  three  Di¬ 
menfions  are  wanting,  as  in  the  Space  intercepted 
between  two  parallel  Planes  infinitely  extended,  and 
at  a  finite  Diftar.ce}  or  with  infinite  Length  and 
Breadth  with  a  finite  Thicknefs }  all  fuch  Solids  fhall 
be  as  the  given  finite  Diftances  one  to  another }  but 
thefe  Quantities,  tho’  infinitely  greater  than  the  other, 
are  yet  infinitely  left  than  any  of  thofe  wherein  all 
the  three  Dimenfions  are  infinite.  Such  are  the 
Spaces  intercepted  between  two  inclined  Planes  in¬ 
finitely  extended }  the  Space  intercepted  by  the  Sur¬ 
face  of  a  Cone,  or  the  Side  of  a  Pyramid  likewife 
infinitely  continued,  &c.  of  all  which,  notwithstand¬ 
ing  the  Proportions  one  to  another,  and  to  the  vaft 
Abyfs  of  infinite  Space,  (wherein  is  the  Locus  of  all 
things  that  are  or  can  be}  or  to  the  Solid  of  infinite 
Length,  Breadth,  and  Tbicknefs  taken  all  manner  of 
way:,)  are  eafily  affignable.  For  the  Space  between 
two  Planes  :  is  to  the  whole : :  as  the  Angle  of  thofe 
Planes  :  to  the  360  Degrees  of  the  Circle. 

As  for  Cones  and  Pyramids,  they  are  as  the 
Spherical  Surface  intercepted  by  them,  is  to  the 
Surface  of  the  Sphere }  and  therefore  Cones  are  as 
the  Verfed  Sines  of  half  their  Angles  to  the  Diame¬ 
ter  of  the  Circle.  Thefe  three  Sorts  of  Infinite  Quan¬ 
tity  are  analogous  to  a  Line,  Surface,  and  Solid, 
and  after  the  fame  manner  cannot  be  compared,  or 
have  no  Proportion  the  one  to  the  other. 

Befides  thefe,  there  are  alfo  feveral  other  Species 
of  Infinite  Quantity,  arifing  from  the  Contempla¬ 
tion  of  Curves  and  their  Afymptotes,  which  he  leaves 
to  the  Speculation  of  the  learned  Mathematicians. 

INFINITELY  Infinite  Fractions,  a  Term  ufed 
where  all  the  Fractions,  whofe  Numerator  is  1,  are 
together  equal  to  an  Unit}  and  hence  it  is  deduced, 
that  there  are  not  only  Infinite  Progrejfions,  or  Pro - 
grejfions  in  infinitum,  but  alfo  infinitely  farther  than 
one  kind  of  Infinity :  That  thefe  I?fi?iitely  Infinite 
Progrejfions  are  notwithftanding  computable,  and  to 
be  brought  into  one  Sum,  and  that  not  only  finite, 
but  into  one  fo  fmall,  as  to  be  lefs  than  any  aflign¬ 
able  Number:  That  of  infinite  Quantities,  fomeare 
equal,  others  unequal }  that  one  infinite  Quantity 
may  be  equal  to  two,  three,  or  more  Quantities, 
whether  infinite  or  finite. 

INFINITE  Series.  Under  the  Word  Series  I 
fhew  that  this  Method  of  Infinite  Series  took  its  Rife 
from  the  Arithmetick  of  Infinites,  and  hath  been 
purfued  with  wonderful  Sagacity  and  Penetration 

by 
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by  feveral  of  our  excellent  modern  Algebraifts. 
The  Ufe  of  this  Method  in  the  Extraction  of  Roots 
is  there  fhewn  from  the  ingenious  Mr .Ralphjon  and 
Mr.  Ward:  What  here  follows  is  more  univerfal, 
and  is  from  Parfons’s  and  Wafielfs  Arithmetick. 


s 

r-^i\=aTiy  known  JNu 
I  n  =  an  unknown  N 
f  I  >  p>  S,  &c.  — 
cients  of  the  giver 


A~  to  the  AbfoluteNumb.  in  any  Equation. 
n  =  to  the  Exponent  of  the  higheft  Power. 
Jx  —  \.o  Root  or  Quantity  fought. 

-kec  -v  N=  any  known  Number  taken  at  pleafure. 

Number. 

.  =  to  the  refpeCtive  Coeffi- 
given  Equation. 


Then  will  JNT-j-  n  —  x 3  and 


I  x  x  px  k  x  rXx  <&c. 

—  A,  represent  any  Equation  whatfoever. 

And  becaufe  N-f-  n  is  fuppofed  equal  to  x,  fuch 
a  general  Equation  may  be  thus  exprefled : 

— F  I  X  N  -f-  w)  H~  p  X  N  -j-  n]  Z£  q  X 


N  -f-' n\  -h  r  X  N  -j-  »] 


^3 

&c.  —  A. 


But  to  bring  this  into  a  Series,  it  is  neceffary 
firft  to  prove.  That  every  Power  raifed  from  a 
Binomial,  (without  regarding  the  Coefficients)  con- 
fifts,  or  is  compofed  of  two  Ranks  or  Series  of 

Powers-  one  increafing  from  nn~n,  or  i,  to  n”> 

and  the  other  decreafing  from  N”  to  lf~~n  or  13 
and  each  Member  in  one  is  multiplied  into  its 
correfponding  Member  in  the  other  refpeCtively  3 
as  may  appear  thus : 


NN 


2  Nn 
n  n 


n — n 

X  n  .  or  i. 

—  i  n — i 

X  n  twice. 


Ntt—tt  w  n 

X  n 


N-f  n  =■ 


Again, 

rifx  »"■“* 

3  NN \  Nn~'  X  nn-z  l  thrice 

In f-*vnn-iy 


3  Nnn 
nnn 


X  n 


n — n  n 

N  X» 


And  fo  it  will  always  be  ad  Infinitum.  6).  E.  D. 
Hence  thefe  two  Corollaries. 

COROLLARY  I. 

That  the  Coefficient  of  the  fecond  Term  in  any 
Power  raifed  from  a  Binomial,  is  always  ==  n  the 
Exponent  of  the  higheft  Power. 

COROLLARY  II. 

That  the  Root  or  Side  of  nn  the  unknown  Quan¬ 
tity,  is  always  multiplied  into  the  fecond  Term  of 
the  known. 

Now  from  the  latter,  it  is  evident  we  are  (in 
this  Cafe )  but  to  make  ufe  of  the  two  firft  Mem¬ 
bers  of  the  Power  of  fuch  Binomial  3  and  by  the 
firft  we  may  exprefs  the  Coefficient  of  the  fecond 
Term,  by  n  the  Exponent  of  the  Power :  There¬ 
fore  the  former  Equation  will  now  ftand  thus 3 


±  ixN"d:»N”  1  #zfc  pxNn  1  zt  N 

n 

n  z±q  x  Nn~z  zt  N”  *  nztrx 


n — 2 


ti — I 


n — 2 


N"  3  2+  Nr‘  +  n  hf,  <&c.  rzz  A. 
n  3 

Now  to  find  the  Value  of  n,  or  the  unknown 
Quantity,  it  is  plain,  that  thofe  Members  into 
which  it  is  multiplied,  will  be  the  Divifor  with  the 
fame  Signs,  and  the  others  the  Dividend,  but  with 
contrary  Signs,  as  being  to  be  tranfpos’d  to  the 
other  fide  of  the  Equation :  Therefore  firft. 


» : 


A  -h  i  X  N  -+  pxN  ^±qxN  ^±r  X  N  ,  &c. 


I  X  N  ZZ  p  X 


Nn~Z±qX 

-I  n — a 


N”  3  zt  r  X  N*  +,  &c. 
3 


Which  Theorem  exhibits  all  poffible  particular  ones,  the  Signs  in  the  Dividend  muft  be  contrary  to 
lor  extracting  of  Roots,  according  to  the  firft  fort  thofe  in  the  Equation,  and  in  the  Divifor  the  fame 
of  Mr.  Ralphfon'Sj  agreeing  exaCtly  with  them,  as  refpe&ively. 

will  be  found  on  Tryal  3  always  remembring  that  But  N-\~n  —  x  :  Therefore  fecondly, 


n  „  ,n I  „  jn — 2  n — \  , 

A-+IX  N  :±/>x  N  zt?X  N  zt?X  N  ,&c. 

•  n  —  i  n — 2  n — 3  n — 3 

a— •  1  n—  2  a—  1  72— —4,  _ 

ixsN  zt  P  X  n _ N  zt  q  ztr^n—31^  >&a 


Which  gives  us  all  thofe  of  the  fecond  fort  univer- 
fally ;  But  in  this  Cafe  the  Signs  both  in  the  Divi¬ 
dend  and  Divifor  will  be  the  fame  as  in  the  given 
Equation  refpeCtively :  As  likewife  it  may  be  pro¬ 
per  to  take  notice,  that  if  any  Term  be  wanting  in 
the  Equation ,  the  fame  muft  be  omitted  in  either 
Theorem  refpeCtively. 

Now  from  either  of  thefe  two  Generals,  to  de¬ 
duce  any  particular  Theorem ,  for  finding  the  Root 
of  any  given  Equation  3  we  need  only  confider, 
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that  =  i>  or  =  that  Unity  will  nei- 

if 

ther  multiply  nor  divide 3  as  alfo  that^N” 0; 
or  N”  N=o,  and  any  Quantity,  multiply’d 

n  — •n 

into  o,  is  =  o  3  and  when  either  Cafe  happens 
(which  always  will,  except  where  the  laft  Term  is 
wanting)  the  Theorem  is  determined. 

4  F  Therefore^ 
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Therefore, 


Suppofe  any  Equation,  as 


By  the  firjl  General  Theorem, 


By  the  fecond  General  Theor. 


xz  =  A. 

=  A. 
x±  —  A. 

Xz  ztp  X  —  A. 

■  Xz  -F-  P  x  —  A. 

X+  ^Tp  XJ  =  A. 

x3  Ai  P  At  q  %  ■—  A,  <&c. 


we  (ball  find  n  — 

A —  Nz 

2  N 

A —  N> 

3  N1 

A  —  N+ 

4N3 

,  A—N-^pN 

2  N  -+■  p 

A- -|~N2 —  pN 

c 

<L> 

—  2  N  -\-p 

1 

A—  N+q:/>N5 

4  N>  -+•  3  p  N  z 

A—NiZ£pNzZ 

3  Na  — F  2  p  N  ~~F  ^  j 


r — * - 

j  ^4-N1 
aN 

^  -f  2  N~s 

3  N"1 

I  A  -f*  3  N  ■ + 

I  TN~ 

<<  Na 

2  N  — F  j> 

^4 —  Na  , 

—  2  N'-f-p 
^  -j-  3  N+  2+  2  £  N* 

4  Ni  -f  3/>  Nz 
A  4-2  N2  ^±p  NT2 

l  3  N2  2  p  -N  ~F 


And  after  the  fame  manner  for  any  Equation 
whatfoever. 

Thus  having  the  particular  Theorem,  the 
cation  in  either  Cafe  is  as  follows: 

Then  the  Procefs 

Firjl  General  Theorem. 

N  the  ift,4r=N  the  2d.  Then 
N  the  2d.  ±  T  =  N  the  3d.  Then 
N  the  3d.  ^f  T  —  N  the  4th.  Then 
Nthe  4th.;±r=.Nthe  5th>  &c- 

Some  of  which  Value?  of  N  will  terminate  in  the 
true  Root  fought,  if  ip  have  one :  But  if  it  be  a 
Surd;  then  the  Value  of  N  will  proceed  into  an 
Injinite  Series,  but  may  be  profccuted  nearer  the 
Truth  than  any  affignable  *.  Which  Series,  eachOpe- 
ration  will  proceed  in  Number  of  Pi aces,  in  a  Geo¬ 
metrical  Vrogrcffion ;  whofe  firft  T erm  is  1 ,  and 
Ratio  —  2.  viz.  Firft  1,  then  2,  then  4,  then  8, 
then  16,  then  32,  &c.  Places. 

It  is  likewife  obfervable.  That  the  firft  General 
Theorem  converges,  by  finding  out  a  Number  to  be 
added  to,  or  fubtra&ed  from  the  lafi  Value  of  N, 

(as  it  ftiall  be  affe&ed  with  -F  or  — )  until  N  be 
=  x  fought.  So  the  lafi  converges  by  N  itfelf,  whole 
Value,  at  each  Operation,  ftiall  grow  nearer  and 
nearer,  until  it  be  =  to  x  fought. 

We  may  alfo  take  notice,  that  though  N  be  al- 
fumed  never  fo  far  from  the  true  Root,  yet  if  will 
converge  to  it  by  renewing  the  Operation.  But 
the  Work  may  be  much  fhortned,  in  cafe  we  point 
the  given  Equation  (if  it  will  admit  of  it)  both  in 
the  abfolute  Number  and  Coefficients,  according  to 
their  refpedfive  Degrees  of  Adfettion :  And  take  firft 
1,  then  2,  then  4,  <drc.  of  thofe  Points,  (from  the 
firft)  each  Operation :  For  it  is  evident,  the  Coef¬ 
ficients  increale  in  their  Powers,  as  the  higheft  un¬ 
known  Term  decreafes;  therefore  the  abfolute  Num¬ 
ber  is  of  the  fame  Power  with  the  higheft  unknown 
Quantity. 

One  Inftance  may  be  fufficient  to  explain  it : 
Suppofe  therefore  this  Cubic  Equation  were  to  be 
pointed  j 

Viz.  xxx 2 5  ^-1-836  xrre  5 32 97 
Or  xxx  -f'p  xx  -j-q  x  —  A. 

Then  it  would  be  xxx  -f-  25  aw-}-  £3^*  =  53*97 
For  the  abfolute  Number  is  a  Cube  , 

Coefficient,  a  a  Square  Vmd  a,re  tom,!d 
t  a  Literal 


Let  N  be  any  Number  taken  at  Pleafure,  as  be¬ 
fore. 

T  be —  Theorem,  in  which  N  muft  always  be  of 
its  laft  Value  found. 

will  be  of  the. 

Second  General  Theorem. 

T—N  the  2d.  Then 
T=  N  the  3d.  Then 
T  —  N  the  4th.  Then 
T—N  the  5th,  &c.  - 

And  the  like  Method  for  any  other  Equation, 
where  it  will  admit  of  it. 

Now  to  apply  this  laft,  we  are  to  take 
the  Firfi  Operation  xxx -j-  2Xx-\-  8  a  =  5  3 

Second  Operation  xxx  — j—  25  x x  — j—  83d  a  =  5  3  297 

And  confequently  the  Value  of  the  Coefficients  as. 
w'ell  as  the  abfolute  Number  alters,  fo  long  as 
there  are  Funttations. 

But  by  a  few  Numerical  Operations,  the  {aid  No¬ 
tification,  as  well  as  the  Method  of  the  Procels  of 
each  Theorem,  will  be  further  illuftrated:  There¬ 
fore, 

1.  Suppofe  xx  — 2  •=*  A.  Seek  a  by  the  firft 
General  Theorem. 

Then n——df~]^L.==.T,  and  take  N=  13 
2N 

Therefore  1  -j-  T(=,  5)  =  1, 5  =  N  the  2d. 

• :  1,5  — T(— — ,  083)=  1,417  —  N  the  3d. 

• :  1,417  —  T(  —  — ,002783)  =  1,414217  = 

N  the  4th. 

•  :  1,414217  — T(  =  — ,  000003437622 )  = 
1,41421 3562378  —  N  the  5th  =  a. 

2.  Suppofe  xx  — 2  —  A.  Seek  x  by  the  fecond 
General  Theorem. 

Then  x  =  t,  and  take  N—  1,  as  bc- 

2N 

fore. 

Therefore  T—  1,5  =  N  the  2d. 

. ;  T—  1,416  =  N  the  3d. 

■  \T—  1,414215  —N  the  4th. 

• :  T—  1,414213562373  —N  the  5th. 

By 
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By  which  it  is  evident,  F irfi,  That  both  Theorems 
amount  to  the  fame  thing;  the  Difference  being  on¬ 
ly  in  the  laft  Figure,  which  would  be  corrected  the 
next  Operation.  Secondly,  That  x  will  proceed  into 
an  infinite  Scries,  if  a  Surd.  'Thirdly,  That  each 
Operation  gives  double  the  Number  of  Figures  of 
the  lalt. 


3.  Suppofe  x  x  x  x  ~  2839, 8241  —  A.  Seek  x 
by  Theorem  1. 

a _ 

Then  n  —  — -  T  -  =  T,  and  take  N—  10. 

4  N= 

Therefore  10  —  T(= —  3 )  =  7  =  N  the  2d. 

•:  7  +  r(=+4)  =  74=Nche  3d* 

•  :  7,4  —  T(= — ,1)  =  7,3  =x,  the  true 

Biquadratick  Root  fought. 

4.  Suppofe  xxx  x  —  2839,8241  =  A,  as  before. 
Seek  x  by  the  fecond  Theorem. 

Thenx=—  dil  =  and  take  N=  5. 

4N3 


Therefore  !T=5,6=N  the  2d. 

. :  7’=  8,2  =  N  the  3d. 

. :  T~  7,4=  N  the  4th. 

• :  T—  7,3  =  N  the  5th  =  x~  true  Hoot 
fought. 

From  which  two  laft  Examples  it  appears;  Firfl, 
That  either  Theorem  will  find  the  true  Root,  if  it 
have  one.  Secondly,  That  it  matters  not,  whether 
N  be  taken  above  or  below  the  Root,  nor  how  far 
from  it. 

5.  Suppofe  ** -f-587’*  =  937459  or  x  xf-px 

=  A.  Seek  *  by  Tkcor.  1.  (i.  e.)  n  —  ^  ^  ‘  ^ - 

J  2  N+p 

—  T. 


Becaufe  of  the  Pundtations  we  are  to  take. 


1. 


2. 

3- 


Operation  xx-f-  5  2c  rem  98 

x  x  — }—  58  *-=9874 
x  x  x=  987459 


And  fuppofe 
8. 


Therefore  8  —  T(~ — ,  2)  =  78  =  N  the  2d. 

•  :  78  —  T(=—  3,4)=  746  =  N  the  3d. 
. :  74-<> • — T{—  —  3, 34)  =  742,66  =  N  the 

4th. 

•  :  742,(16  — •  T  (  =  <^-,012689  )  = 
742,647311  =  x  fought. 


6,  Suopofe  xx  —  20  x  —  5  3482,  or  x  x  —  p  x 
—  A.  Seek  x  by  the  fecond  General  Theorem. 

Then  x  =  —  =  !T,  and  take  N  =  250 

2  N — p 

Therefore  T  —  241  =  N  the  2d. 

, :  T=  241,4  =  N  the  3d. 

. :  T—  241,475  =  N  the  4th. 

•  :  T~  241,477860  =  N  the  5th.  —  x 
fought. 

From  thefe  two  laft  it  is  plain.  Fir (l.  That  there 
is  no  abfblute  Neceflicy  for  Pundtacion.  Secondly , 
That  Pundtation  does  nevertheless  Jbortcn  the  Work, 
where  it  can  be  done. 

But  I  hope  I  have  faid  enough  to  make  the 
whole  Matter,  as  well  as  the  Manner,  of  Proceed- 
ing  plain  and  eafy  to  the  meaneft  Capacity :  And 


tho’  1  have  given  Numerical  Examples  no  farther 
than  an  affedled  Quadratic,  yet  ’cis  the  fame  to  any 
Degree  of  Power  or  Affedtion  whatfoever ;  regard 
being  had  to  its  proper  and  particular  Theorem, 
deduc’d  from  cither  of  the  general  ones. 

INFINITESIMALS  (aslome  W  riters  call  them) 
are  fuch  Quantities  as  are  fuppefed  to  be  infinitely 
fmall. 

INFINITIVE-MOOD,  in  Grammar,  is  when 
a  Verb  is  ufed  fo  as  to  determine  neither  any  parti¬ 
cular  Perfon  nor  Number. 

INFLAMMATIO:  fee  Vhlegmone. 

INFLATION,  is  the  Diftention  of  a  Part  from 
flatulent  Matter. 

INFLECTION  (in  Opticks)  is  a  multiplicare 
Refradtion  of  the  Rays  of  Light,  caufed  by  the  un¬ 
equal  Denfity  of  any  Medium,  whereby  the  Motion 
or  Progrefs  of  the  Ray  is  hinder’d  from  going  on  in 
a  Right  Line,  and  is  infiedted  or  dcfkdted  by  a 
Curve,  faith  the  ingenious  Dr.  Hook,  who  firft  took 
notice  of  this  Property  in  his  Micrography,  p.  217. 
And  this  he  faith  differs  both  from  Refledtion  and 
Refradtion,  which  are  both  made  at  the  Superficies 
of  the  Body,  but  this  in  the  middle  of  it  within. 

Sir  Ifaac  Newton,  as  you  will  find  under  the  Word 
Tight,  difeovered  alfo'  by  plain  Experiment  this 
Infledtion  of  the  Rays  of  Light;  and  Mr.  de  la  Hire 
faith  he  found.  That  the  Beams  of  the  Stars  being 
obferved  in  a  deep  Valjey,  to  pafs  near  the  Brow  of 
an  Hill,  are  always  more  refradted  than  if  there 
were  no  fuch  Hill,  or  the  Obfervations  were  made 
on  the  Top  thereof^  as  if  the  Rays  of  Light  were 
bent  down  intq  a  Curve,  by  palling  near  the  Surface 
of  the  Mountain. 

INFLECTION-POINT  of  any  Curve,  in  Geo¬ 
metry,  flgnifies  the  Point  or  Place  where  the  Curve 
begins  to  bend  back  again  a  contrary  way  :  As  for 
inftance; 

When  a  Curve-Line,  as  AFK,  is  partly  Con¬ 
cave  and  partly  Convex  towards  any  Right-Line, 
as  A  B ,  or  towards  a  fix’d  Point,  then  the  Point  F, 
which  divides  the  Concave  from  the  Convex  Parr, 
and  conftquently  is  at  the  Beginning  of  one,  and 
End  of  the  other,  is  called  the  Point  of  Inflexion,  as 
long  as  the  Curve,  being  continued  in  F,  keeps  its 
Coutfe  the  fame;  but  ’cis  called  the  Point  of  Retro- 
grejjion ,  when  it  infledts  back  again  towards  that 
Part  or  Side  from  whence  it  took  its  Original.  See 
the  next  Figure  fave  one. 

Before  the  Theory  of  this  Infledtion  and  Retrogreftion 

of  Curves  can  be  underflood,  a  certain  Principle 

mufl  be  explain’d,  which  is  this,  as  communicated 

by  Mr.  Ditton. 

Whatfoever  finite  Quantity  (or  if  it  be  a  Fluxion 
’cis  all  one)  goes  on  continually  increafing  or  de- 
creafing,  it  cannot  change  from  a  pofitive  to  a  ne¬ 
gative  Expreflion,  or  from  a  negative  to  a  pofitive 
one,  without  firft  becoming  equal  to  an  Infinite,  or 
to  Nothing :  It  is  equal  to  Nothing,  if  it  does  con¬ 
tinually  decreafe,  and  equal  to  an  Infinite,  if  it  does 
continually  increafe. 

To  illuftrate  this.  Let  there  be  two  Circles  touch¬ 
ing  one  another  in  the  Point  E,  their  Diameters 
AE  and  El,  lying  in  one  and  the  fame  Right- 
Line.  Let  AEorEIbe  —  d.  Let  the  Diftance 
between  the  Extremity  A,  and  any  Ordinate  in  ei¬ 
ther  of  the  Circles  be  ==  to  x  perpetually.  I  con- 
fider  now,  what  will  be  the  Exprellions  of  the  Lines 
intercepted  between  E  the  Point  of  Contadl  of  the 
Circles;  fuch  as  are  the  Lines  E  B  and  E  F  inter¬ 
cepted  between  E  and  the  Ordinates  C  B  and  G  F. 
’Tis  certain  therefore,  that  taking  a  Point,  as  B,  any 

where 
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where  between  A  and  E,  that  then  the  Expreffion 
of  the  intercepted  BE  is  d — x ;  but  taking  a  Point, 
as  F,  between  E  and  I,  the  Expreffion  of  the  inter¬ 
cepted  E  F  (hall  be  x — d.  For  A  B,  ox  A  F,  be¬ 
ing  taken  for  x  indifferently,  the  Values  of  the  in¬ 
tercepted  Lines  will  appear  with  this  Change  of 
Signs. 

In  one  Cafe  therefore  the  Expreffion  is  pofitive, 
in  the  other  negative.  But  as  the  Points  B  or  F 
approach  to  E,  the  Quantities  B  E  and  E  F  de- 
creafe  continually,  and  at  the  Point  E  are  equal  to 
nothing. 

So  that  it  is  plain,  that  there  is  no  pafTmg  from 
a  pofitive  to  a  negative  Expreffion,  in  this  cafe  of 
a  Quantity  continually  decrealing,  without  pafifing 
thro’  nothing.  For  the  other  part. 


Let  us  confider  the  Tangents  {as  D  A  or  HI) 
cut  off  by  Lines  continually  drawn  from  F.  the  Point 
of  the  Circles  Contact.  If  €  B,  or  G  F,  be  put 
equal  to  y,  the  Expreffion  of  any  fuch  Tangent 

will  be  ilfL,  or  UL- .  according  as  we  take  it  on 
d — x  x —  d 

the  one  or  the  other  Side  of  t!  e  Point  E  •  in  one 
Cafe  therefore  ’tis  pofitive,  in  the  other  negative. 
But  as  the  Points  B  or  F  approach  to  E,  the  Tan¬ 
gents  D  A  and  H I  increafe  continually,  and  at  the 
Point  E  they  become  infinite :  Therefore  a  Quan¬ 
tity  that  continually  increafeth,  cannot  pafs  from  a 
pofitive  to  a  negative  Expreffion,  without  being  in¬ 
finite. 

All  this  is  univerfally  true,  whether  it  be  a  finite 
Quantity  or  a  Fluxion  that  we  confider.  There  is. 


no  changing  from  Pofitive  to  Negative,  without 
pafifing  thro’  Nothing  or  Infinite. 

Applying  this  therefore  to  Fluxion,  it  will  follow 
from  hence.  That  the  Fluxion  of  a  Quantity,  that 
expreffes  a  Maximum  or  a  Minimum,  muft  be  equal 
to  Nothing  or  to  Infinite.  And  upon  this  Founda¬ 
tion  we  may  now  eafily  proceed  to  the  Speculation 
of  the  Points  of  Inflexion  and  R etrogrejjion. 

In  order  to  find  a  general  Theorem  to  aflfift  us 
in  this  Matter,  let  us  confider  the  Curve  AFK , 


L 


whofe  Diameter  is  the  Right-Line  A  B  ;  and  its 
Ordinates  P  M>  e  f,  parallel  to  one  another.  If 
thro’  the  Point  F  be  drawn  the  Ordinate  Applicate 
E  F,  together  with  the  Tangent  FLj  and  from 
any  other  Point,  as  M,  on  the  fame  Side  with  AF, 
he  draws  the  Ordinate  Applicate  M  P,  as  likewife 
the  Tangent  MT:  It  is  evident, 

1.  In  thefe  Curves  that  have  a  Point  of  Inflection, 
that  the  Abfciffa  A  P  increafeth  continually,  and 
that  the  Part  AT  of  the  Diameter,  intercepted  be¬ 
tween  A  the  Original  of  X,  and  T  the  Concourfe  of 
the  Tangent  and  the  Axe,  increafeth  fuch  time  as 
the  Point  P  falls  upon  E,  and  after  it  again  begins 
to  diminifh:  From  whence  it  is  apparent,  that  AT 
muft  become  the  Maximum  A  L,  when  the  Point 
P  falls  upon  the  Point  E  required. 

2.  In  thofe  Curves  that  have  a  Point  of  Retro - 
grejflon,  ’tis  evident,  that  the  Part  A  T  increafeth 
continually,  and  that  the  Abfciffa  increafeth  fo  long, 
till  the  Point  T  fall  upon  L,  after  which  it  again  di- 
minifheth:  From  whence  it  is  clear.  That  A  F 
muft  become  a  Maximum,  when  the  Point  T  falls 
upon  L. 

Now  if  A  E  be  put  =  x,  E  F  ~  y,  then  will 
A  L,  be  =  —  x i  whofe  Fluxion,  which  is 

} 

f  x—y  x  y—x  (fuppofing  x  invariable)  being  di- 

/ 

vided  by  x,  the  Fluxion  of  A  E  muft  become 
Nothing  or  Infinite  ^  that  is  •—  y  y  =  Nothing  or 

Infinite:  So  that  the  multiplying  by  y1,  and  divi¬ 
ding  by  — y,  y  will  be  =  to  Nothing  or  Infinite, 
which  in  the  Sequel  will  ferve  for  a  general  Form 
to  find  F  the  Point  of  Inflection  or  Retrogreffion. 
For  the  Nature  of  the  Curve  AFK  being  given, 

the 
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the  Value  of  y  may  be  found  in  x ;  and  taking  the 
Fluxion  of  this  Value,  and  fuppoiing  x  invariable, 
the  Value  of  y  will  be  found  in  x2,  which  being 
put  equal  to  Nothing,  or  Infinity,  ferves  in  either 
of  thefe  Suppofitions  to  find  fuch  a  Value  of  A  E, 
as  that  the  Ordinate  E  F  fhall  interfed  the  Curve 
A  FK  in  F  the  Point  of  Inflexion  or  Retrogreffion. 
Of  this  I  fhall  only  now,  from  the  Analyfe  des  lnfi- 
niment  Petits ,  give  one 

EXAMPLE . 


A 


Let  AFK  be  a  protraded  Semi-cycloid,  whole 
Bafe  is  longer  than  the  Circumference  of  the  gene¬ 
rating  Circle  AD  B,  whofe  Center  is  C.  ’Tis  re¬ 
quired  to  find  E  in  the  Diameter  A  B,  fo  that  the 
Ordinate  Applicate  E  F  fhall  cut  the  Semi-cycloid 
in  F,  the  Point  of  contrary  Flexion. 

Suppofe  the  known  Quantities  A  D  B  =  a ; 
BK  =  by  AB  =  2  c,  and  the  unknown  Quanti¬ 
ties  ^£=x,  E  D  —  z,  the  Arc  AD—u,  EF=y'0 

^  t  b  u  . 

then  by  the  Property  of  the  Cycloid  y  ==  s  -\ — —  ■> 

•  •  b  * 

and  therefore  y—z  -{-  — - — :  But  by  the  Proper¬ 


a 


ty  of  the  Circle  z  =  \/  z  c  x  —  x  x,  and  con- 


fequently  z  — 


C  X  ■ —  XX 


y/zCX- 


■XX 


and  u  x1 


C  X 


X  X 


Therefore  fubftituting  for 


y'  zcx 

and  u  their  refpedive  Values,  we  have 
a  x  x  -{-  b  c  x 


a  c  x- 


and  the  Fluxion  there- 


■xx 


a  -y/  ac  x 
of,  (fuppofing  x  invariable)  is, 
hex  —  a  c  x  —  b  c  c  X  x 


2  C  X  —  X  XX  y/  2  CX  —  XX 


='+- 


=  o  ;  that  is,  A  E  (x) 


a  c 


and  CE= 


Hence  it  is  evident,  That  to  have  F,  a  Point  of 
contrary  Flexion,  b  muft  be  greater  than  a ;  for  if 
it  be  lefs,  then  CE  would  exceed  C  B. 

INFLEXION  of  the  Rays  of  Light.  Sir  Ifaac 
Newton,  in  his  excellent  Opticks,  Book  III.  makes 
thefe  Experiments  and  Observations  on  this  furpri- 
2,ing  Phenomenon. 

i. That  in  a  well  darken’d  Room,  a  Hole,  whofe 
Diameter  was  -^4  of  ar>  Inch,  being  made  with  a 
Pin  in  a  Plate  of  Lead,  to  let  in  the  Sun’s  Rays; 
he  found  that  the  Shadows  of  Hairs,  Threads,  Pins, 
Straws,  &c.  placed  in  that  Beam  of  Light,  were  ve¬ 
ry  confiderably  broader  than  they  ought  to  be,  if 
VOL.  II. 


the  Rays  of  Light  had  pajfed  on  by  thofe  Bodies  ijt 
Right  Lines  :  And  for  Inftance,  that  the  Hair  of  a 
Man’s  Head,  whofe  Breadth  was  about  the  280th 
part  of  an  Inch,  did,  at  the  diftance  of  12  Foot  from 
the  Hole,  and  4  Inches  from  the  Hair,  call  a  Sha¬ 
dow  which  was  a  60th  part  of  an  Inch  broad,  or 
four  times  its  own  Breadth  ;  at  2  Foot  from  the 
Hair,  the  Shadow  was  ten  times  as  broad  as  the 
Hair;  and  at  the  diftance  of  10  Foot,  it  was  35 
times  as  broad.  And  he  found,  that  it  was  not 
material,  whether  the  Hair  was  encompafled  with 
Air,  or  with  any  other  pellucid  Subftance:  For  if 
the  Hair  were  placed  between  polifhed  Glafles,  with 
Water  between  them,  the  Shadows  were  all  one; 
as  were  alfo  the  Shadows  of  Scratches  made  on  the 
Surface  of  polifhed  Plates  of  Glafs,  and  of  the 
Veins  of  fuch  Glafles:  And  therefore  the  great 
Breadth  of  thefe  Shadows  muft  arife  from  fome 
other  Cauje  than  the  Refraction  of  the  Air.  It  is 
plain  alfo  from  this  Experiment,  that  the  Rays  are 
bent,  and  turned  afide,  in  paffing  by  the  Hair,  &c. 
and  that  the  Hair  a6ts  on  the  Rays  of  Light  at  a 
good  difiance  as  they  pafs  by  it.  And  he  fhews, 
that  the  A&ion  is  firongefi  on  the  Rays  which  pafs 
by  at  the  leaft  Diftances,  and  grows  weaker  as  the 
Rays  are  further  from  it. 

2.  He  oblerved  that  the  Shadows  of  all  Bodies  in 
this  Light  were  border’d  with  three  parallel  Fringes 
of  colour’d  Light;  whereof  that  next  the  Shadow 
was  luminous.  It  was  difficult  to  diftinguiffi  the 
Colours,  unlefs  the  Light  pafs’d  very  obliquely  on 
a  white  Paper,  and  then  they  exhibited  Colours  in 
this  Order  from  the  Shadows,  viz.  Violet,  Indico, 
Pale-blue;  Green,  Yellow,  Red;  Blue,  Yellow, 
Red  ;  Pale-blue,  Pale-yellow,  Pale-red. 

3.  He  took  accurately  the  Meafures  of  thefe 
Fringes,  which  he  there  gives  in  a  Table. 

And  in  the  4th  Obfervation  he  fhews.  That  the 
Breadth  of  the  Fringes  (when  caft  obliquely  on  a 
fmooth  white  Body )  feem’d  to  be  in  the  Progref- 
fion  of  the  Numbers,  1  y/  f ,  f  j  and  their  In~ 
tervals  in  the  fame  Proportion  with  them ;  t.  e.  the 
Fringes  and  their  Intervals  together  to  be  in  the 
continued  Progreffion  of  1.  1/  ^  V  s 1  or 
thereabouts. 

5.  The  Sun  ffiining  into  a  darkened  Room  thro’  a 
Hole  \  of  an  Inch  broad,  at  2  or  3  Foot  from  it, 
he  placed  a  Sheet  of  Paftboard,  black’d  well  all 
over;  and  which  had  in  the  middle  a  Hole  abouc 
|  of  an  Inch  fquare  for  the  Light  to  pafs  through. 
Behind  the  Hole,  on  the  Paftboard,  he  fattened 
with  Pitch  the  Blade  of  a  ftiarp  Knife,  to  intercept 
fome  part  of  the  Light  which  pafled  through  the 
Hole.  Both  Paftboard  and  Knife  were  placed  per¬ 
pendicular  to  the  Rays  of  Light.  Then  placing  the 
Paftboard  fo  that  all  the  Light  fell  upon  the  Hole 
in  it,  and  part  of  it  on  the  Blade  of  the  Knife  there 
placed,  while  the  other  part  went  by  the  Edge;  he 
let  that  part  which  pafled  by,  fall  on  a  white  Pa¬ 
per,  2  or  3  Foot  beyond  the  Knife ;  and  there  faw 
two  Streams  of  faint  Light  Jhoot  out  both  ways  from 
the  Beam  of  Light  into  the  Shadows,  like  the  Tails  of 
Comets.  Their  whole  Length,  meafured  upon  the 
Paper  at  the  diftance  of  3  Foot  from  the  Knife, 
was  about  6  or  8  Inches ;  fo  that  they  fubtended  an 
Angle  at  the  Edge  of  a  Knife  of  about  12  Degrees. 

6.  He  placed  another  by  the  former;  fo  that 
their  Edges  were  parallel  and  look’d  towards  one 
another ;  fo  that  a  Beam  of  Light  might  fall  on 
both,  and  fome  of  it  pafs  through  between  them. 
And  when  the  Diftance  between  their  Edges  was 
about  the  400th  part  of  an  Inch  in  breadth,  the 
Stream  of  Light  that  pafled  through  parted  in  the 
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middle,  and  left  a  Shadow  between  the  two  Parrs: 
And  this  Shadow  Was  fo  black  and  dark,  that  all 
the  Light  which  pafled  between  the  Knives,  Teem’d 
to  be  bent  and  turned  afide  to  the  one  hand  or  the 
other.  As  the  Knives  approach’d,  the  Shadow  be¬ 
tween  the  Stream^  of  Light  grew  ftill  broader,  till 
at  lad,  on  their  CqnradL  the  whole  Light  vaniihed. 
Hence  I  gather  (faith  he )  that  the  Light  which  is 
left  be^t,  and  goes  to  the  inner  Ends  of  the  Streams, 
pafles  by  the  Edges  of  the  Knives  at  the  greateft 
diftance :  And  this  Pflance,  when  the  Shadow  be¬ 
gins  to  appear  between  the  Streams  ,  it  about  the 
%ooth  part  of  an  huh:  And  the  Light,  which  pa(- 
fes  by  the  Edges  (it  lefs  Diflances,  is  more  bent,  and 
goes  to  thofe  Streams  which  are  farther  from  the 
diredt  Eight.  . 

7.  Tl)e  Fringes  above  mentioned  alfo  appear’d  in 
t)ais  Experiment.  And  he  gathers  from  this  and 
the  former  Gbfervatfon,  that  the  Light  of  the  firft 
Fringe  pafTecJ  by  the  Edge  of  its  Knife  at  a  Di¬ 
ftance  greater  than  the  Sooth  part  of  an  Inch  j  and 
the  Eight  of  the  two  or  three  Fringes  at  ftill  greater 
Diftanccs;  and  coqfequently,  that  the  Rays,  which 
can  led  the  Streams  of  Light,  palled  nearer  to  the 
Knives  Edges  fhan  any  other. 

8.  T wo  Knives,  whofe  Edges  were  ground  truly 
ftrait,  were  placed  fo  (by  flicking  their  Points  into 
a  Board,  with  their  Edges  towards  one  another )  ^as 
to  make  an  Angle  of  above  ip.  54'.  Here  thro’  a 
Hole,  the  42d  parp  of  an  Inch  wide,  the  Beam  of 
Light  was  let  into  the  dark  Room  j  which  made 
phe  Fringe  appear,  at  the  diftance  of  10  or  15  Foot 
from  the  Hole,  and  qn  a  Ruler  held  obliquely,  at 
the  dilfance  of  half  an  Inch  from  the  Knives,  pa¬ 
rallel  to  the  Edges  of  the  Shadows,  and  without 
growing  fenfibly  broader  till  they  met  in  Angles 
equal  to  that  made  by  the  Edges  of  the  Knives, 
where  they  met  and  join’d  without  crofting.  But 
vvlpen  the  Ruler  was  plac’d  at  a  much  greater  di¬ 
ftance,  the  Fringes  grew  broader  as  they  approached, 
aqd  after  meeting  crofs’d  one  another,  and  then  grew 
yet  much  broader. 

9.  Frqrq  hence  he  concludes.  That  the  Diflances 
at  which  the  Fringes  pafs  by  the  Knives  are  not  in- 
creafed  nor  altered  by  the  Approach  of  the  Knives  j 
but  that  the  Angles,  in  which  thp  Rays  are  there 
bent,  are  much  increafed  by  that  Approach:  And 
alio,  that  the  Edge  of  the  Knife,  which  is  neareft 
any  Ray,  determines  which  way  the  Ray  fhall  be 
bent,  gad  the  other  Knife  increafes  the  Flexure.  In 
obferving, 

jo.  He  found,  that  when  the  Fringes  of  the 
Shadows  of  the  Knives  fell  perpendicularly  on  a 
faper  at  a  great  diftance  from  the  Knives,  they 
y^ere  in  the  form  of  Hyperbola’s. 

11.  V/hen  he  placed  a  Prifm  at  the  Hole  (made 
with  a  (mail  Pin)  to  refraft  the  Light,  he  found 
that  the  Shadows  of  all  Bodies  held  in  the  colour’d 
Light  between  the  Prifm  and  the  Wall  were  bor¬ 
dered  with  Fringes  of  the  Colour  of  that  Light  only 
in  which  they  were  held :  And  alfo,  that  the  Fringes 
in  the  Eyed  Light  were  largefi,  and  thofe  in  the  Vio¬ 
let  leaf.  Wherefore,  the  Rays  which  made  thefe 
Fringes  in  the  Red  Light,  pafs’d  by  the  Hair  at  a 
greater  diftance,  than  thofe  which  made  the  like 
Fringes  in  the  Violet :  And  confequently  the  Hair, 
in. caufing  thefe  Fringes,  aXs  alike  on  the  Red  Eight, 
or  leaft  refrangible  Rays  at  a  greater  diftance  j  and 
on  the  Violet,  or  moll  refrangible  Rays,  at  a  lefs 
diftance  j  and  by  thofe  A  [lions  difpofed  the  Red  Light 
into  larger,  and  the  Violet  into  fmaller,  and  the  Lights 
of  intermediate  Colpurs  into  Fringes  of  intermediate 
Bigneftes,  without  changing  the  Colour  of  any  fort  of 


Light.  When  therefore  the  Hair,  in  the  firft  ar.d 
fecond  Obfervation,  being  held  in  the  common  white 
Light  of  the  Sun,  caft  a  Shadow  border’d  with  three 
Fringes  of  colour’d  Light ;  thofe  Colours  (’tis  plain  ) 
did  not  arife  from  any  new  Modifications  imprefs’d 
on  the  Rays  of  Light  by  the  Flair,  but  only  from 
the  various  Inflexions  whereby  the  feveral  forts  of 
Rays  were  feparated  Irom  one  another  j  which  be¬ 
fore  Separation,  by  the  Mixture  of  their  Colours,, 
compofed  the  White  Beans  of  the  Sun’s  Light  j  but 
whenever  feparated,  compofe  Lights  of  the  feveral 
Colours  which  they  are  originally  difpofed  to  ex¬ 
hibit.  And  this  mightily  confirms  his  Dcdtrine 
and  Theory  of  Colours,  as  indeed  all  kinds  of  Ex¬ 
periments  and  Confiderations  do.  See  Colours. 

Thefe  wonderful  Properties  of  the  Inflexion  of 
the  Rays  of  Eight  are  caufgd  by  a  Body  acting  at  a 
diftance  on  the  Raysj  and  yet  this  Action  of  In¬ 
flexion  is  the  ftronger,  the  lefs  fuch  diftance  is: 
So  that  perhaps  ftic  Attradtioij  which  caufes  it 
don’t  exert  its  Sphere  of  Adlivjty  beyond  fuch  a 
diftance.  The  Rays  of  Light  alfo  themfelves,  as 
they  differ  in  Refrangibility,  are  diversely  infleXed, 
and  fep^rgted  into  thofe  three  Fringes  of  Colours 
mentioned  by  Sir  Ifaae  Newton  in  his  excellent  Qp- 
ticksy  Lib.  III.  and  before  obferved  by  Grimaldus 
to  arife  from  any  fmail  Bodies,  fuch  as  Hairs, 
Wires,  &e.  placed  in  the  Sun’s  Rays,  let  into  a 
well  darkned  Room,  by  a  very  fmail  Hole  made 
only  by  the  Point  of  a  Needle  in  a  Plate  of  Metal. 
And  thefe  Fimbria,  or  colour’d  Fringes,  feem  to 
be  made  by  a  kind  of  undulatory  Motion  or  Infle¬ 
ction  of  the  Rays,  as  they  come  near  the  Extremi- 
mities  of  Bodies,  the  three  different  Colours  of  the 
Fringes  arifing  from  three  fuch  different  Inflections. 

INFLUENCES  of  the  Planets,  or  heavenly  Bo¬ 
dies,  are  fuch  Phyfical  Powers  or  Forces,  as  they  are 
luppofed  to  have  on  Sublunary  Things. 

Mr.  Boyle  is  inclined  to  believe  ( tho’  he  had  no 
Opinion  of  Judicial  Aftrologyin  other  refpeCts)  that 
the  Planets  may  have  fome  Phyfical  Influence  or 
Operation  on  Bodies  belonging  to  our  Globe,  from 
thefe  Confiderations. 

1.  That  it  cannot  be  denied,  that  all  the  Affecti¬ 
ons  and  Difpofitions  of  Moifture,  Heat,  Cold, 
Drought,  the  Courfe  of  all  Winds,  Showers,  Thun¬ 
der,  &c.  and  whatever  elfo  helps  to  produce  the 
great  and  univerfal  EffeCts  of  RarefaCtion  and  Con- 
denfation  in  our  Atmofphere,  do  in  a  great  Meafure, 
if  not  entirely,  depend  on  the  Motion,  Pofition,  Si¬ 
tuation,  and  AfpeCts  of  the  Superior  Celeftial  Bodies 
or  Planets.  That  every  Planet  hath  its  own  proper 
Light  diftinCt  from  every  other,  which  Light  not 
being  a  bare  Quality,  but  defigned  for  a  further  ufe 
than  meer  Illumination,  muff  be  accompanied  with 
fome  peculiar  TinCture,  Virtue,  or  Power. 

2.  That  this  Light  of  each  particular  Celeftial 
Body,  not  being  at  all  RefraCted  in  the  ^theriai 
Spaces  it  is  tranfmitted  through,  defeends  entirely 
and  unchanged  into  our  Atmofphere. 

3.  That  whatever  is  received  into  our  Atmo¬ 
fphere,  is  alfo  received  by  the  Thin  and  Subtile 
Air,  which  is  contiguous  to  the  Atmofphere ;  which 
cannot  but  be  capable  of  being  moved,  ftirred,  al¬ 
tered,  and  influenced  by  thefe  differently  difpofed 
Lights  which  penetrate  each  part  of  it. 

4.  And  fines  the  Thin  and  Subtile  Air  is  capable 

of  being  thus  affeCfed,  moved  and  altered  by  thefe 
Planetary  Virtues,  it  muff  needs  varioufly  imprefs, 
move,  agitate  and  infect  the  Spirits  or  Subtiler  Parts 
of  all  Bodies  within  its  reach  ^  and  confequently 
rnuffc  have  a  confiderable  Influence  upon  the  Bo¬ 
dies  wherein  fuch  Spirits  refide,  and  whom  they 
a&uate.  5.. This 
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5.  This  is  alfo  farther  confirmed,  as  true  in  Fadt, 
by  thole  fudden  Strokes  of  Cramps,  Convulfions, 
B-ites,  Colds,  Peftilemial  Invafions,  &c.  which  do 
iK.*t  only  often,  as  it  were  in  an  Inilant,  feize  on 
our  Bodies,  but  which  do  alio  continue  for  a  long 
time,  <&<.  . 

INFLUENT  [ Tnjluens ,  L.]  a  Term  us’d  when 
any  Liquor  or  Juice  falls  into  another  Current  and 
Receptacle,  by  the  Contrivance  of  Nature  and  the 
Laws  of  Circulation. 

IN  FORMA  PAUPERIS,  in  Law,  is  when 
any  Man  that  hath  a  juft  Caufe  of  Suit,  either  in  the 
Chancery,  or  any  other  of  the  Courts  of  Common 
Law,  will  come  either  before  the  Lord  Keeper, 
Mailer  of  the  Rolls,  either  of  the  Chief  Juftices,  or 
Chief  Baron,  and  make  Oath  that  he  is  not  worth 
five  Pounds,  his  Debts  paid,  either  of  the  faid 
Judges  will  in  his  own  proper  Court,  admit  him  to 
lire  in  forma  Pauperis,  and  he  (hall  have  Council, 
Clerk,  or  Attorney  affigned  to  do  his  Bufinefs,  with¬ 
out  paying  any  Fees. 

INFORMATION  [in  Lavs']  is  the  fame  for 
the  King  that  a  Declaration  is  for  a  common  Per- 
fon }  which  is  not  always  done  diredlly  by  the  King 
or  his  Attorney,  but  fometimes  by  another  Perfon, 
who  lues  as  well  for  the  King  as  himlelf,  on  a 
Breach  of  fome  Penal  Law  or  Statute ;  wherein  a 
Penalty  is  given  to  the  Party  who  will  fue  for  the 
fame. 

INFORMATUS  NON  SUM,  or  rather  non 
fum  informatus,  in  Law,  is  a  formal  Anfwer  made 
of  Courfe  by  an  Attorney,  that  is  commanded  by 
the  Court  to  fay  what  he  thinketh  good  in  defence 
of  his  Client ;  who  being  not  inllrudted  to  fay  any 
thing  material,  fays.  He  is  not  informed,  by  which  he 
is  deemed  to  leave  his  Client  undefended,  and  fo 
Judgment  p3lfeth  for  the  adverie  Party. 

INFORMED  STARS,  are  fuch  of  the  Fixed - 
Stars,  as  are  not  call  into,  or  ranged  under  any 
Form  :  fee  Sporades. 

IMFRASPINATUS,  or  fupra  Scapulark  infe¬ 
rior,  is  a  Mufcle  of  the  Arm,  fo  called,  becaufe  it 
is  placed  below  the  Spine.  This  ari!cs  fkfhly  from 
the  inferior  part  of  the  Bafs  Scapula:,  as  alio  from 
its  Spine,  and  Inferior  Co  fa  and  Dorfum  j  from 
hence  palTing  in  a  triangular  Form,  according  to 
the  Figure  ot  the  Part,  leflening  itlelf  as  it  marches 
over  the  Juncture  it  becomes  tendinous,  and  is  in- 
fertea  like  the  Supra  Spinatus  to  the  Plead  of  the 
Os  Humeri.  This  moves  the  Arm  diredtly  back¬ 
ward. 

INFUNDIBULUM  CEREBRI,  the  fame  that 

Choana. 

INFUNDIBULUN  RENUM,  is  the  Pelvis 
or  Bafin  thro’  which  the  Urine  paffes  to  the  Ure¬ 
ters  and  the  Bladder. 

INFUSION,  is  an  Extraction  of  the  Vertue  of 
Medicines  with  a  convenient  Liquor ,  which  if  it 
be  Purgative,  it  is  ulually  taken  at  one  Dole  j  and 
to  this  the  Name  properly  agrees. 

INFUSION  [in  Medicine  j  the  ACtion  of  con- 
veying  .a  Liquor  into  the  Body  by  the  Veins.  A 
new  Method  of  purging  by  infufing  a  Cathartick 
or  purging  Medicine  into  the  Veins  j  which  ope¬ 
rates  fomething  like  a  Clyfter. 

INGEMINATED  Flowers  [in  Botany ]  are  fuch 
Flowers  as  Hand  on,  or  naturally  grow  out  of  ano¬ 
ther,  as  called  Hofe  in  Hofe. 

INGENU  IT AS  Regvi,  was  formerly  ufed  to  fig- 
nify  the  Freeholders,  or  Commonalty  of  the  King¬ 
dom,  which  were  called  lngenui,  Libert,  and  Lega¬ 
tes  Homines :  But  the  Word  was  not  retlrained  only 
to  Plebeians  j  fince  in  the  Reign  of  Hen.  I.  it  was 
given  to  the  Chief  Barovs. 


INGENUOUS,  in  the  Civil  Law  Senfe,  is  one 
that  was  born  of  a  Woman  that  was  made  Free 
any  time  after  his  Conception,  and  before  his  Birth. 

INGREDIENTS,  are  the  feveral  Parts  or  Sim¬ 
ples  that  go  to  the  making  of  any  Compound  Me¬ 
dicine  j  and  in  general  it  fignifies  the  Condiment 
Parts  or  Principles  of  a  mixt  Body. 

INGRESS,  in  Aflronomy,  fignifies  the  Sun’s  en- 
tring  the  firll  Scruple  of  one  of  the  four  Cardinal 
Signs,  efpecially  Aries. 

INGRESSU,  is  a  Writ  of  Entry,  whereby  a 
Man  feekerh  Entry  into  Lands  and  Tenements :  It 
lies  in  many  Cafes,  and  hath  many  feveral  Forms: 
fee  Entry. 

This  Writ  is  alio  called  in  particular,  Pr  recipe 
quod  reddat,  becaufe  thofe  be  formal  Words  in 
Writs  of  Entry. 

The  Writs,  as  they  lie  down  in  divers  Cafes, 
are  thefe,  fet  down  in  the  Old  Nat.  Brev.  viz. 

INGRESSU  ad  communem  Legem,  is  a  Writ 
which  lieth  where  a  Tenant  for  Term  of  Life,  or 
of  another  Life,  Tenant  by  Courtefy,  or  Tenant  in 
Dower,  maketh  a  Feoffment  in  Fee,  and  dieth : 
He  in  Reverfion  fhall  have  the  aforefaid  Writ  a- 
gainfl  whomfoever  that  is  in  the  Land  after  fuch 
Feoffment  made. 

INGRESSU  ad  Terminum  qui  prater  it,  a  Writ 
which  lieth  where  the  Lands  or  Tenements  are  Let 
to  a  Man  for  Term  of  Years,  and  the  Tenant  hold- 
eth  over  his  Term. 

INGRESSU  Catifa  Matrimonii  pralocuti  :  fee 
Cau fa  Matrimonii  pradocuti. 

INGRESSU  cut  ante  divortium:  fee  Cut  ante 
divortium. 

INGRESSU  dum  fuit  infra  atatem,  is  a  Writ 
which  lies  where*  one  under  Age  fells  his  Lands,  <&c. 

INGRESSU  d inn  non  fuit  compos  mentis,  is  a 
Writ  which  lies  when  a  Man  felleth  Lands  or  Te¬ 
nements,  being  out  of  his  Wits,  &c. 

INGRESSU  inCafu  confmili :  fee  Cafu  confmili. 
ING  RESSU  in  Cafu  provifo  :  fee  Cafu  provifo. 
INGRESSU  in  le  per,  is  a  Writ  which  lies  where 
one  demandeth  L,ands  or  Tenements,  lett  by  ano¬ 
ther  after  the  Term  is  expired. 

INGRESSU  fine  ajfenfu  capituli,  is  a  Writ  given 
by  the  Common  Law,  to  the  Succeffor  of  him  thac 
alienated  fine  ajfenfu  capituli,  <&c.  and  fo  called 
from  thole  Words  contained  in  the  Writ. 

INGRESSU  fuper  dijfeifma  in  fequibus,  is  a  Writ 
which  lies  where  a  Man  is  diffeifed,  and  dieth,  for 
his  Heir  againfl  the  Diffeifor. 

INGRESSU  fur  cui  in  vita,  is  a  Writ  that  lies 
where  one  demandeth  Lands  or  Tenements  of  that 
Tenant  that  had  Entry  by  one,  to  whom  fome  An- 
ceftor  of  the  Plaintiff  did  lett  it  for  a  Term  now 
expired- 

IN  Grojfe,  is  a  Term  in  Law  for  what  belongs 
to  the  PerJ’on  of  any  Lord,  and  not  to  the  Manor, 
Lands,  &c.  as  a  Villain  in  Grojfe,  an  Advovofon  in 
Groffe,  8cc. 

INGROSS  ATOR  magni  Rotuli:  fee  Clerk  of  the 
Pipe. 

INGROSSER,  in  Common  Law,  is  one  that 
buys  Corn  growing,  or  dead  Vidtuals,  to  fell  again. 

Alfo  a  Clerk  that  writes  Records  or  Inflruments 
of  Law  in  Skins  of  Parchment. 

INGROSSING  of  a  Fine,  is  making  the  Inden¬ 
tures  by  the  Chirographer,  and  the  Delivery  of  them 
to  the  Party  unto  whom  the  Cognizance  is  made. 

INGUEN,  is  that  Place  from  the  Bending  of 
the  Thigh  to  the  Secret  Parts. 

INGUINALIS  [in  Anatomy]  an  Epithet  given 
to  any  Subdiviiions  of  the  lnguen ,  or  chat  Part  of 
1  chc 
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the  Body  that  reaches  from  the  Head  of  the  Thigh 
to  the  Secret  Parts,  commonly  call’d  the  Groin. 

INHARMONICAL  Relation,  a  Term  in  Mu- 
fick  :  fee  Relation  Inharmonical. 

INHERENCE  [in  Philofophy]  a  Term  applied 
to  the  Juncture  or  Connexion  of  an  Accident  with 
its  Subftance. 

INHERITANCE,  is  a  Perpetuity  in  Lands  or 
Tenements  to  a  Man  and  his  Heirs :  For  Littleton 
lib.  i.  cap  i.  fays.  This  Word  Inheritance  is  not  on¬ 
ly  underftood  where  a  Man  hath  Inheritance  of 
Lands  and  Tenements  by  Defcent  of  Heritage,  but 
alfo  every  Fee-fimple  or  Fee-tail  that  a  Man  hath  by 
his  Purchafe,  may  be  faid  by  Inheritance,  for  that 
his  Heirs  may  inherit  after  him. 

INHIBITION,  is  a  Writ  to  inhibit  or  forbid  a 
Judge  from  farther  proceeding  in  the  Caufe  depend¬ 
ing  before  him.  See  F.  AT.  B.  Fol.  39.  where  Prohi¬ 
bition  and  Inhibition  are  put  together.  But  Inhibi¬ 
tion  is  moil:  commonly  a  Writ  iffuing  out  of  a  higher 
Court-Chriftian  to  a  lower  and  inferior;  and  Prohi¬ 
bition  out  of  the  King’s  Court  to  a  Court-Chriftian, 
or  to  an  inferior  Temporal  Court. 

INHOC,  the  fame  antiently  with  what  is  now 
in  the  North  called  an,  Intock ,  and  in  Oxfordjhire 
a  Hitchin ,  or  Hitching ;  being  an  Out-part  or  Cor¬ 
ner  of  fome  common  Field  plow’d  up  and  fow’d, 
(ufually  with  Oats  or  Tares)  and  fometimes  fenced 
off  with  a  dry  Foot  Hedge,  and  within  that  Year 
in  which  the  reft  of  the  Field  lies  fallow.  It  feems 
to  be  derived  from  in,  within,  and  Hoke,  a  Cor¬ 
ner. 

INJECTION,  is  the  calling  (by  a  Syringe,  <&c.) 
fome  liquid  Medicine  into  Wounds  or  Cavities  of 
the  Body,  or  of  the  Veffels:  Clyfters  are  hence  by 
fome  called  Injeclions. 

Several  Experiments  have  been  made  about 

INJECTION  of  Liquors  into  the  Veins  of  Ani¬ 
mals,  from  whence  probably  fome  good  Hints  may 
be  taken:  I  fhall  therefore  mention  fome  of  them. 

Sir  Fraxaflati,  Profeffor  of  Anammy  at  Pifa  in 
Italy,  injeCted  a  little  Aqua  Fortis  diluted  into  the 
Crural  and  Jugular  Vein  of  a  Dog,  and  he  died 
prefently ;  and  had  (on  opening  him)  all  his  Blood 
found  fixed,  except  about  the  Guts:  fome  of  the 
great  Veffels  were  burft. 

Some  Spirit  of  Vitriol  being  injefted  into  the  Veins 
of  another  Dog,  he  died  not  fo  foon,  but  fetched 
his  Breath  thick  and  difficultly,  and  foamed  like 
an  Epileptick ;  but  dying  at  laft,  he  opened  him, 
and  found  his  Blood  fix’d  in  his  Veins,  grumous  and 
like  Soot. 

Oil  of  Tartar  injefted  did  not  kill  the  Dog,  tho’ 
tried  upon  him  feveral  times;  but  he  grew  more 
eager  for  Meat  than  before,  and  getting  fome  Bones 
he  gnawed  them  moft  greedily. 

Oil  of  Sulphur  injefted  fwelled  the  Dog  and  killed 
him ;  his  Blood  was  found  not  coagulated,  but  more 
thin  and  florid  than  ordinary ;  which  Conftitution, 
perhaps,  may  be  as  fatal  in  the  Blood,  as  its  being 
curdled  and  fixed. 

INJUNCTION,  is  a  Writ  grounded  upon  an 
Interlocutory  Order  in  Chancery;  fometimes  to 
give  Poffeffion  to  the  Plaintiff  for  want  of  the  De¬ 
fendant’s  Appearance ;  fometimes  to  the  King’s  Or¬ 
dinary  Court,  and  fometimes  to  the  Court-Chriftian, 
to  ftay  Proceedings  in  a  Caufe  upon  Suggeftion 
made.  That  the  Rigor  of  the  Law,  if  it  take  place, 
is  againft  Equity  and  Confcience  in  that  Cafe. 

INIUM,  is  the  Beginning  of  the  oblongated 
Marrow,  which  is  the  common  Senfory,  becaufe 
the  Species  which  are  received  from  the  external 
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Organs  are  conveyed  thither  by  the  Nerves.  Blan¬ 
chard. 

INLAGARY,  a  Term  in  Law,  fignifying  a  Re- 
fticution  of  one  Outlaw’d  to  the  Ring’s  Protection, 
and  to  the  Benefit  and  Eftate  of  a  SubjeCt. 

INLAND,  is  an  old  Word  found  in  Doomfday 
and  other  old  Books,  and  fignified  that  Part  of  any 
Land  or  Manor  which  lay  next  to  the  ManHon-,. 
Houfe,  and  which  was  ufed  by  the  Lord  himfelf; 
whence  it  was  called  Terra  Dotninicalis,  Heme  fries, 
in  oppofition  to  Utland  or  Outland,  which  was  in 
Tenancy.  Thefe  Inlands  the  Feudifts  call  Terras 
Curtas,  ac  intra  Curtem,  Court-Lands,  or  fitch  as 
were  appropriated  to  the  Court  or  Houfe  of  the 
Lord.  So 

IN L ANTAL,  Inland  or  Dcmefne,  was  eppofed 
to  Delantal,  or  Out-land,  or  Land-Tenanted. 

INMATES,  are  fuch  Perfons  as  are  admitted 
(for  their  Money)  to  live  in  the  fame  Houfe  with, 
and  which  go  in  at  the  fame  Door,  jointly  with 
others  to  whom  the  Houfe  belongeth;  and  which 
are  not  able  alfo  to  maintain  themfelves.  Thefe 
are  inquirable  in  a  Court-Leet.  See  Kitchin,  Fol.  45. 

INNATE  IDEAS.  Taking  the  Word  Idea  in 
the  largeft  and  moft  extenfive  Senfe  (fee  Ideas )  for 
whatfoever  is  the  ObjeCt  of  our  Underftanding  when 
we  think;  whether  it  be  Phantafm,  Notion,  Species, 
&cc.  or  whatever  it  is  that  the  Mind  can  be  em¬ 
ploy’d  about  in  Thinking. 

The  excellent  Mr.  Locke,  in  his  moft  ufeful 
Ejfay  on  Human  Underfianding,  hath  plainly  proved 
there  are  not  any  fuch  things  as  Innate  Ideas  or 
Principles :  Tho’  fome  W riters  will  needs  have  fuch 
primary  Notions,  as  have  been  called  xoivcu  tvvoiou, 
to  be  as  it  were  Characters  ftamp’d  on  the  Mind 
of  Man,  which  the  Soul  receives  in  its  very  firft 
Being,  and  brings  into  the  World  with  it. 

That  which  hath  led  Men  into  this  Miftake, 
feems  to  have  been,  Firfi,  a  Notion  of  the  mighty 
Advantage  of  fuch  Innate  Ideas  for  the  due  Direction 
and  Regulation  of  the  Human  Mind ;  and  therefore 
’tis  reafonable  to  fuppofe  our  gracious  Creator  ffiould 
have  furniffied  the  nafeent  Mind  with  them  :  And, 
fecondly,  that  there  are  many  Truths  to  which  we 
pay  fo  early  and  fpeedy  an  Affent,  that  they  feem 
to  be  Innate,  and  interwoven  as  it  were  in  our  ve¬ 
ry  Natures,  and  ftamp’d  and  imprefs’d  originally  on 
our  Minds. 

To  the  former  ’tis  eafy  to  anfwer;  That,  if  the 
fame  Advantages  will  accrue  to  the  Human  Mind, 
from  having  a  Power  given  it  by  God,  by  Study  and 
Thought  eafily  to  gain  fuch  Notions  or  Principles; 
there  is  then  no  need  of  fuppofing  them  Innate-: 
And  if  this  Power  can  and  doth  exert  itfelf  early 
and  eafily,  and  enables  us  to  affent  to  the  Truth  of 
fuch  ufeful  Notions  and  Principles,  as  foon  as  ever  the 
Terms  exprefling  them  are  underftood,  ’tis  much 
more  eafy  and  natural  to  fuppofe  the  Power  of  ob¬ 
taining  them  innate,  than  the  Propofitions  and  No¬ 
tions  themfelves.  Our  Author  might  have  thought 
it  enough  to  refute  this  DoCtrine,  by  ffiewing  (as 
he  admirably  and  clearly  doth)  how  we  may  attain 
to  all  the  Knowledge  we  have,  barely  by  the  Ufe 
of  our  natural  Faculties,  and  without  the  Help  of 
any  innate  Impreflions:  For  it  feems  as  unreafonable 
to  attribute  Truths  to  be  owing  to  the  Impreflions 
of  Nature  and  innate  Characters,  which  we  find 
we  can  gain  by  the  Exercife  of  our  Faculties,  as  to 
fuppofe  thofe  Colours  to  be  innate  in  our  Eyes,  which 
on  opening  our  Eye-lids  will  be  painted  there  from 
external  ObjeCts,  by  the  Operation  and  ACtion  of 
Light. 


But 


I  N  N 


INS 


But  becaufe  fome  prejudicate  Notions  have  long 
prevail’d  per  contra,  and  which  one  can  hardly  op- 
pofe  without  Cenfure;  he  gives  us  the  Reafons  at 
large,  that  made  him  doubt  of  the  Truth  of  that 
received  Opinion ;  which  are  in  fliort  fuch  as  thefe. 

That  fhould  they  argue  that  there  are  certain 
Principles  both  Jpeculativc  and  prafiital,  which 
are  univerfally  agreed  on  by  all  Mankind :  This 
doth  not  prove  them  innate,  were  it  true  in  Fad, 
if  another  way  can  be  affign’d  how  Men  may 
come  to  fuch  an  univerfal  Agreement  in  the 
Things  they  confent  to. 

But  indeed  there  are  none  fuch,  to  which  all 
Mankind  give  an  univerfal  Confent.  If  you  take 
the  Speculative  Principles  into  view,  fuch  as,  What- 
foever  is,  is:  ’Tis  impojfible  any  thing  Jhould  be  and 
not  be  at  the  Jame  time,  &c.  Though  thefe  have  a 
fettled  Reputation  as  Maxims ,  and  defervedly,  yet 
are  they  fo  far  from  having  an  univerfal  Affent  from 
Mankind,  that  a  great  Part  of  it  doth  not  fo  much 
as  know  them :  As  all  Children  and  Idiots,  and  in¬ 
deed  every  one  that  is  not  ufed  to  internal  Reflexion, 
and  abflratfed  Reafonings.  But  thefe  have  Souls ; 
and  thefe  Souls  have  thefe  Impreffions,  it  feems, 
ftamptupon  them  ;  only  the  Stamp  cannot  be  feen; 
the  Impreffion  is  there,  but  ’ds  inviflble-j  the  Notion 
is  there,  but  they  don’t  know  it ;  the  Propofltion  is 
there,  but  the  Mind  is  ignorant  of  its  Truth!  ’Tis 
plain  therefore,  ’/«  there  to  no  purpofe :  Wherefore, 
he  that  hath  a  right  Notion  of  the  Wifdom  of  God, 
will  conclude  it  is  not  there  at  all. 

If  it  be  faid,  Thefe  innate  Principles  lie  dormant  and 
inviflble  there,  till  the  Soul  comes  to  the  ufe  ofReafon ; 
’tis  plain  they  were  there  before  to  no  purpofe :  And 
if  it  be  fully  made  appear,  that  the  Exercife  of  our 
Reafoning  Faculty  will  help  us  to  them  another  way, 
’tis  highly  probable  they  are  never  fo  imprejfed,  and 
innate,  at  all. 

And  if  our  reafoning  Faculties,  affenting  to  the 
Truth  of  thefe  Principles,  as  foon  as  we  underftand 
the  Words  they  are  exprefs’d  in,  be  an  Argument 
that  they  are  innate,  it  will  prove  too  much :  For  it 
will  conclude  all  other  Proportions  to  be  fo  too ;  which 
we  confent  to  as  foon  as  we  underftand  the  Terms: 
Such  as  two  and  two  make  four,  &c.  A  Square  is 
not  a  Circle,  Rednefs  is  not  Sweetnefs,  &c.  and  ten 
thoufand  fuch  others,  to  whofe  T ruth  the  Mind,  at 
firft  propofing,  affents. 

Befides,  no  Proportion  can  be  innate ,  unlefs 
their  Terms  are  innate ;  or  thofe  Ideas  which 
thofe  Terms  exprefs.  And  as  no  one  ever  faid 
that  Words  and  Terms  are  innate ,  fo  in  the  whole 
Courfe  of  his  Book  Mr.  Locke  fhews,  how  and  after 
what  manner  both  Simple,  Compounded,  and  Ab- 
ftrad  Ideas  come  into  the  Mind :  And  he  fhews, 
that  the  Notion  of  Principles  being  innate ,  came 
probably  from  hence  ;  That  there  being  abundance 
of  plain  and  obvious  Truths,  to  which  the  Mind 
pays  a  ready  Aflent  as  foon  as  the  Terms,  that  ex¬ 
prefs  them  are  underftood,  it  was  a  much  eafier  and 
lhorter  way  for  Men  to  fuppofe  them  innate  there, 
than  to  trouble  themfelves  about  the  Way  and  Man¬ 
ner  of  their  coming  into  the  Mind  from  without, 
by  Obfervation  and  Experience. 

INNATE  Principles,  according  to  fome  Philofo- 
phers,  are  primary  Notions  or  Characters  which 
they  will  have  to  be  ftamp’d  upon  the  Mind  of  Man 
when  it  firft  receives  its  Being,  and  which  it  brings 
into  the  World  with  it. 

INNOMINATA  Tunica  Oculi,  the  Tunick  of 
the  Eye  that  wants  a  Name,  is  a  certain  fubtileEx- 
panfion  of  the  Tendons,  from  the  Mufcles  which 
move  the  Eye  to  the  Circumference  of  the  Iris  or 
Horney  Membrane. 
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INNOMINATA  OJfa,  are  two  large  Bones  fi- 
tuated  on  the  Sides  of  the  Os  Sacrum,  and  in  a  Foe¬ 
tus  may  each  be  feparated  into  three  Bones,  Ilium , 
Os  Pubis,  and  Ifchium,  joined  by  Cartilages,  and  ap¬ 
pear  diftindt  by  three  Lines  ’till  feven  Years  old, 
but  grow  all  into  one  Bone  at  riper  Years :  they  are 
by  fome  called  Cuneiformia. 

INNOMINATUS  Humor,  or  Injjtus,  is  a  Se¬ 
condary  Humour,  as  the  Ancients  call  it,  wherewith 
they  thought  the  Body  was  nourifhed :  For  thofe 
nutritious  Humours  they  talked  of  are  four,  Innomi - 
natus,  Ros,  Gluten,  Cambium.  Blanchard. 

INNOTESCIMUS,  in  Law,  are  Letters  Pa¬ 
tents,  which  are  always  of  a  Charter  of  Feoffment, 
or  fome  other  Inftrument  not  of  Record,  and  fo 
ftyled  in  the  Words  of  the  Conclufion,  Innotefci - 
mus  per  prafentes. 

INNS-OF-COURT,  are  fo  called,  becaufe  the 
Students  there  ftudy  the  Laws,  to  enable  them  to 
pradtife  in  the  Courts  of  Weflminfler,  or  elfewhere. 
Thefe  are  the  Middle  and  t Inner  Temple,  Lincolns- 
Inn,  and  Grays-Inn.  There  are  alfo  two  Serjeants- 
Inns,  and  eight  Inns  of  Chancery. 

INNUENDO,  is  a  Word  frequently  ufed  in 
Writs,  Declarations  and  Pleadings ;  and  its  Ufe  is 
only  to  declare  and  afeertain  the  Perfon  or  Thing 
which  was  named  or  left  doubtful  before. 

INOCULATION,  is  a  kind  of  Grafting  by  the 
Infertion  of  the  Bud  of  one  kind  of  Fruit-Tree  in¬ 
to  the  Bark  of  another,  fo  as  to  make  different 
Kinds  of  Fruit  grow  on  the  fame  Tree,  and  the 
fame  common  Sap  fupply  them  all. 

INORDINATE  Proportion  [in  Mathematicks~\ , 
is  fuppofing  3  Magnitndes  in  one  Rank,  and  3  other 
proportional  to  them  in  another,  and  you  compare 
them  in  a  different  Order ;  as  fuppofe  thefe  3  Num¬ 
bers  in  one  Rank,  2.  3.  9.  and  thefe  other  3  in  an¬ 
other  Rank,  8.  24.  3  6.  proportional  to  the  preceding 
Numbers  in  a  different  Order;  fo  that  2  fliall  be  to 
3,  as  24  to  36;  and  3  to  9,  as  8  to  24.  Then  if 
you  caft  away  the  mean  Terms  in  each  Rank,  you 
conclude  the  firft  2  in  the  firft  Rank,  is  to  the  laft 
9,  as  8  the  firft  of  the  other  Rank  to  3 6. 

INOSCULATION :  fee  Anaflomofls. 

INQUIRENDO,  is  an  Authority  given  to  a 
Perfon  or  Perfons,  to  enquire  into  fomething  for 
the  King’s  Advantage. 

INQUISITION,  in  Law,  is  a  manner  of  pro¬ 
ceeding  in  Matters  Criminal,  by  the  Office  of  the 
Judge,  by  the  great  Inquefl  before  Jufticds  in  Eyre. 

INQUISITORS,  are  Sheriffs,  Coroners,  fuper 
•vifum  corporis,  or  the  like,  who  have  Power  to  en¬ 
quire  into  certain  Cafes. 

INROLMENT,  in  Law,  is  the  Regiftring,  Re¬ 
cording,  or  Entring  of  any  lawful  Adi  in  |he  Rolls 
of  the  Chancery,  as  a  Recognifance  acknowledged, 
or  a  Statute,  or  a  Fine  levied ;  or  in  the  Rolls  of 
the  Exchequer,  King’s-Bench,  or  Common  Pleas; 
or  in  the  Huftings  of  London,  or  by  the  Clerk  of 
the  Peace  in  any  County. 

INSANIA,  or  Amentia,  Madnefs,  is  an  Aboli¬ 
tion  or  Depravation  of  Imagination  and  Judgment. 

INSCONCED,  a  Term  in  the  Art  Military,  im¬ 
plying  that  a  Part  of  an  Army  hath  fortified  them¬ 
felves  with  a  Sconce  or  fmall  Fort,  in  order  to  de¬ 
fend  fome  Pafs,  <&c.  See  Sconces. 

INSCRIBED,  in  Geometry;  a  Figure  is  faid  to 
be  inferibed  in  another,  when  all  the  Angles  of  the 
Figure  inferibed  couch  either  the  Angles,  Sides,  or 
Planes  of  the  other  Figure. 

INSCRIBED  Bodies:  fee  Regular  Bodies. 

INSCRIBED  Bodies:  On  Gunter* s  Settor,  are 
fometimes  placed  two  Lines  anfwering  one  an¬ 
other,  and  called  the  Lines  of  Inferibed  Bodies,  and 
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are  eafily  known  there  by  the  Letters  D,  S,  I,  C, 
O,  T,  which  lignify  the  Dodecahedron ,  Sphere ,  Lo- 
fihedron,  Cube,  Octahedron,  and  Tetrahedron. 

The  Ujes  of  thefe  Lines  may  be  thefe. 

1.  The  Radius  of  a  Sphere  being  given,  to  find  the 
Sides  of  the  Five  Regular  Bodies  infcribed  in  it. 

2.  The  Side  of  any  of  the  Five  Regular  Bodies  gi¬ 
ven,  to  find  the  Radius  of  the  Circumficribing 
Sphere. 

If  the  Sphere  be  firft  given,  apply  its  Radius  over 
in  the  Points  S,S,  on  each  Leg  of  the  Sedtor. 

If  any  of  the  other  Bodies  be  firft  given,  apply  its 
Side  over  between  its  proper  Letters ;  fo  the  Pa¬ 
rallel  taken  between  the  Points  of  the  other  Bodies, 
fhall  be  the  Sides  of  thofe  Bodies,  and  may  be  in¬ 
fcribed  in  the  Sphere,  whofe  Radius  is  the  Diftance 
between  S  and  S. 

INSCRIBED  Hyperbola,  is  fuch  an  one  as  lies 
entirely  within  the  Angle  of  its  Affymptotes ;  as  the 
Conical  Hyperbola  doth. 

INSECTIVOROUS  Animals,  are  fuch  as  feed 

on  Infedts:  See  Birds. 

INSECTS,  a  kind  ofliving  Creatures  fo  called 
by  Arifiotle  and  Fliny ;  becaufe  of  their  having  cer¬ 
tain  Incifiura,  Cuttings  or  Indentings,  in  and  about 
their  Bodies.  The  Greeks  call  them  ”Ev\o\itt.  The 
judicious  Mr.  Ray,  in  his  Methodus  Infedorum,  thus 
diftinguifhes  the  feveral  Kinds  of  Infeds.  \ 

Infeds  are  (i.J  either  Af/fdpcop <pa\et,  or  fuch  as  do 
not  change  their  Form ;  Or,  ( 2  ) 
fuch  as  do  really  change  their  Form. 

Thofe  that  do  not  change  their  Form,  are  either 
(1.)  *A tocA*  without  Feet,  or  (2.)  Redata  with  Feet; 
and  of  thefe  there  are  fome  Kinds  that  caft  their 
Skins. 

In  feds  without  Feet  are  either  Terrefirial,  or  Land 
Infeds,  or  Aquatick. 

Terrefirial  Infeds  are  either  fuch  as  are  produced 
on  the  Land,  or  in  the  Earth ;  and  not  in  the  Wa¬ 
ter  ;  as  the  Lumbrici  Terrefires ;  which  are  either  of 
the  larger  fort,  and  are  called  Dew-Worms ;  or  of 
a  fmaller  Size  :  And  of  thefe  there  are  Red  and  Green, 
with  Yellow  Tails:  Which  laft  are  commonly  cal¬ 
led  Gilt-Tails. 

Or  fuch  as  are  found  in  the  Bowels  of  Animals : 
And  of  thefe  fome  are  found  in  the  Intefiines  of 
Men;  as  (l.)  the  Lumbrici  Teretes ;  (2.)  Lumbrici 
Lati,  which  are  called  alfo  Tania.  (3.)  Cucurbitini, 
which  fome  will  have  to  be  only  the  Fragments  of 
the  Tania  :  (See  Nich.  Andri,  M.  D.  De  Variis  Ver- 
mium  Speciebus.)  (4.)  The  Afcarides ,  which  are 
chiefly  found  in  the  Redum. 

Thofe  Worms  that  are  found  in  the  Inteftines  of 
Bealls  are  of  two  Sorts,  the  Oblongi  and  Pellucidi, 
of  the  Thickneft  of  a  Horfe-Hair;  and  therefore 
called  Vermiculi  Setiformes :  And  the  Breves  and 
Crajfiores,  which  often  are  found  in  Horfes,  and 
are  called  the  Botts. 

To  this  Genus  of  Terrefirial  Infeds  many  Natu¬ 
ral  Hiftorians  refer  Snails,  whether  witn  or  with¬ 
out  Shells. 

Water  Infeds  without  Feet,  not  changing  Form, 
are  either  of  the 

Greater  Sort,  which  have  a  peculiar  way  of  mo¬ 
ving,  by  firft  fixing  their  Head  to  the  Ground,  and 
then  drawing  up  their  Tail  towards  it,  <&c.  Of  thefe 
fome  are  Teretes,  round  and  fmooth;  of  which 
are  three  forts;  as  the  Medicinal Hirudines,  or  Leaches ; 
the  common  Black-Horfe-Leaches ,  and  the  Afh-co - 
lour’d  Sea-Leaches :  But  there  is  alfo  a  fort  of  this 
kind  that  is  fmaller  and  flatter ,  which  is  found  flick¬ 
ing  to  Stones  in  the  Bottoms  of  little  Brooks. 

Lejfier  Sort,  which  have  a  different  way  of  craw¬ 
ling  or  moving  from  the  former.  Thefe  alfo  are 
either  round  ox  flat ;  Of  the  round  fort  there  is  one 


that  is  Black,  with  two  fmall  Horns  on  its  Head; 
and  is  found  flicking  to  wet  Stones  in  the  watery 
Tops  of  Hills :  And  another,  which  is  Red,  of  about 
a  Finger’s  length,  with  a  Forceps  at  the  Tail,  found 
at  the  bottom  of  Fifh-Ponds  and  ftagnant  Waters. 

The  Flat  Sort  are  very  fmall  and  thin,  and  are  cal¬ 
led  Flukes  j  being  fometimes  found  in  Waters,  and 
fometimes  in  the  Branches  of  the  For  us  Bilartus  in 
Sheep. 

Infeds  not  changing  Form,  and  having  Feet,  are 
either  (1.)  Hexapoda,  with  fix  Feet;  (2.)  Odapoda , 
with  eight  Feet;  (3.)  with  fourteen  Feet;  (4 .)  Po- 
lypoda,  with  many  Feet. 

Thofe  that  have  but  fix  Feet,  are  either, 

1.  Terrefirial ;  and  thefe  of  a  larger  kind ;  as(i.) 
The  Yellowifh  Infed  found  in  rotten  decaying 
Oaks;  (2.)  The  Black  one  on  the  Ground,  called 
by  Mouffet,  Vermivorous ;  (3.)  The  Black  one  li¬ 
ving  under  Ground,  with  a  Forceps  at  the  Tail; 
(4.)  A  White  Sort,  with  fquare  Black  Spots  on  its 
Back ;  (5 . )  The  Farinarium ,  bred  in  Meal,  of  a 
whitifti  Colour. 

Smaller  Sort :  Some  of  which  are  found  about  the 
Bodies  of  Animals-,  as  (1.)  the  Cimex,  or  Wall- Lou  fie, 
of  a  flunking  Smell ;  (2.)  Ricinus,  the  Tick;  (3.) 
Pediculus,  the  common  Loufe;  (4.)  Fediculus  ferus 
feu  Inguinalis,  the  Crab-Loufe ;  (5.)  Pulcx  the  Flea, 
of  all  which  there  are  various  kinds. 

Others  are  not  troublefome  to  Animals;  as  (1.) 
One  that  in  Bignefs  and  Figure  refembles  a  Loufe, 
but  is  very  nimble  and  fwift,  and  is  found  in  Books 
and  rotten  Wood;  (2.)  Another  there  is  with  a 
very  long  Body,  and  a  forcipitated  Tail;  (3.J The 
Black  Infed,  found  often  in  the  Flowers  of  the  Che- 
lidonium ;  (4.)  A  fubterraneous  Sort,  a  little  whitifh  ; 
(5.)  One  that  skips  like  a  Grafhopper,  but  is  much 
lefs. 

2.  Aquatick :  As(i.)  the  Pediculus  Marinus  Gran - 
dis,  which  adheres  to  Fiihes;  (2.)  The  Squilla  Flu- 
viatilis,  with  a  Pyramidal  Tail,  and  two  Hairs  or 
Bridles  at  the  End. 

Infeds  not  changing  Form,  and  having  eight  Feet , 
are  either  with  a  Tail,  as  the  Scorpion ;  or  without, 
as  the  Spider ;  of  which  fome  fpin  no  Web,  have 
but  two  Eyes,  and  very  long  Legs,  as  the  Opilio , 
or  the  Shepherd. 

Some  do  fpin  a  Web;  and  of  thefe  they  count 
three  forts:  (1.)  The  Aranea  Colce fir enfis  Abdomine 
tumido,  fubrotundo  &  elato ;  (2.)  The  Spider  with 
the  Thorax,  or  middle  Part  of  its  Body,  as  big  as 
the  Abdomen ;  (3.)  The  Spider  with  the  long  Ab¬ 
domen,  found  among  Reeds,  Rulhes,  Grafs,  &c. 

2.  The  Ricini  Odopodes,  which  are  fome  more 
flat  and  comprefi’d;  as  the  rambling  Ticks  that  run 
o’er  the  Bodies  of  Animals,  but  don’t  fallen ;  and 
fome  more  round  and  thick,  which  do  adhere  to 
the  Skin. 

3.  The  Syr  ones  or  Mites. 

Infeds  not  changing  Form,  and  with  fourteen  Feet , 
and  therefore  by  Mr.  Ray  called  TitraapiaKctifi- 
x.dnoS'd,  are  the  Afelli :  Of  which  there  are  three 
Sorts:  As, 

1.  The  Sea- Afellus the  longeft  and  largeftof  all; 
living  amongft  the  Rocks. 

2.  Afellus  Lividus ;  which  rolls  itfelf  up  into  a 
Ball.  The  Common  Wood-Lice,  Sows  or  Cheft 
Buggs. 

3.  Afellus  Afininus,  with  a  forked  Tail,  not  rol¬ 
ling  itfelf  up.  To  this  Species  may  be  added  the 
AJellus  Marinus  F'tgura  brevioris,  rolling  itfelf  up; 
(2.)  Afellus  Aqu arum  dulcium,  with  long  Legs,  and 
two  Briftles  on  its  Tail;  (3.)  Pulex  Aquaticus,  both 
in  frelh  and  fait  Water;  (4.)  Pediculus  Aquaticus , 
which  fallens  upon  Fifh. 

3  Infeds 
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Infs  [Is  not  changing  Form,  with  twenty-four  Feet. 
Theie  have  the  eight  Fore-feet  letter,  and  the  fix- 
rcen  Hinder  ones  larger.  There  are  two  kinds  of 
them  obferv’d,  both  with  long  Bodies,  one  larger, 
2nd  of  an  cbfcure  Colour,  among  the  Rocks  by 
the  Sea-fides;  the  other  of  a  Silver  Colour,  found 
in  Houfes. 

There  is  a  Kind  with  thirty  Feet,  of  an  oblong 
.  Shape,  Chefnut  Colour,  and  full  fkttifh  Body,  ufu- 
ally  lying  under  Logs  and  Trunks  of  Trees.  ’Tis 
very  agile  and  fwift. 

Infetts  not  changingForm ,  with  many  Feet  (called 
tthv'mJk)  are  fbme  on  Land,  and  either  roundifb  in 
Body,  with  all  their  Legs  rifing  out  of  the  middle 
of  the  Belly  (nearly),  as  the  Julus-,  or  more  flat  and 
comprefs’d,  with  their  Legs  not  rifing  as  before 
from  a  Point  in  the  middle  of  their  Body,  but  grow¬ 
ing  along  on  the  Sides;  as  the  Scolopendra.  And 
fome  of  this  kind  are 

Afuatiek  ;  of  which  Mr.  Fay  makes  three  Dif¬ 
ferences:  (i.)  The  Corniflo  Luggs ,  ufed  for  Baits  in 
catching  Fifh,  with  38  Legs,  and  afmooth  roundilh 
Body  j  (2.)  The  Scolopendra  Marina,  Cor pore  piano  ; 
(3.)  Animalculum  Bicorpor,  or  rather  Bicaudatum, 
lying  in  the  Clefts  of  Stones,  under  the  Salt-Water. 

Infetts  which  do  really  undergo  a  Change  of  their 
Form,  are  called  3  of  which  Swam¬ 

merdam  hath  given  the  beft  Account:  Tho’  he 
fhews  that  this  Word  is  improperly  ufed,  fince  there 
is  by  no  means  any  real  Transformation,  but  only 
an  Explication  of  the  Parts  of  the  Animal,  latent 
before  in  Miniature  (as  it  were  in  the  Ovum  or 
Nympha,  like  the  Plant  in  the  Seed )  and  an  Increafe 
of  all  the  Parts  by  proper  Degrees. 

The  firfl  Species  of  Tranfmutation  or  Change 
(which  Swammerdam  makes  the  fecond)  is  inftanta- 
neous  j  there  being  no  fenfible  Refl  or  Stop  between 
the  old  and  the  New  Form.  And  the  Infedts  of 
this  Order  don’t  lofe  their  Motion  at  the  time  that 
they  fhift  the  Fellicula,  at  leaft  not  to  Appearance. 
And  Swammerdam  defcribes  the  fecond  Order  of 
Change  to  be,  when  the  Vermiculus  (leaving  the  for¬ 
mer  Shape  of  the  Nympha ,  with  which  it  appeared 
in  the  Egg,  and  fubfifted  without  Food )  now  begin¬ 
ning  to  feed,  hath  its  Members  or  Parts  vifibly  in- 
creafed  and  ftretched  out,  and  takes  the  Form  of 
a  new  Nympha,  which  is  not  without  Motion,  and 
from  thence  becomes  a  Flying  Infett.  Of  this  fort 
are, 

1.  The  Libella,  or  Perla,  which  are  produced 
from  an  Infett  of  fix  Feet.  Vid.Mouffet ,  p.  322.  who 
takes  it  for  the  Pulex  Marinuy,  as  in  the  preceding 
Page  he  calls  it  the  Locujla  Aquatica.  Out  of  the 
cruftaceous  Skin  or  Husk  of  this  Infett,  the  Libella 
breaks  by  a  Fiflure,  which  begins  between  the  Eyes, 
and  is  continued  to  the  Roots  of  the  Wings,  and  is 
there  join’d  to  the  Lateral  Fiflures. 

2.  The  Cimices  Silveflres,  whofe  Charadteriftick 
Marks,  according  to  Willoughby,  are,  (1.)  A  long 
Probofcis,  not  fpiral,  but  ftrait;  (2.)  Their  upper 
Wings  to  the  middle  are  thick  and  like  Leather, 
thence  to  the  Ends  thin  and  membranous ; 
(3  )  There  is  the  Figure  of  St.  Andrew’s  Crofs  on 
their  Backs. 

3 .  The  Locufla ;  which  Willoughby  refers  to  the 
lnfetta  ’AcMTK/uofpcra. 

4.  The  Grylli  Campeflres. 

5.  The  Grylli  Domeflici,  or  Crickett. 

6.  The  Gryllo-Talpa,  Mole-Cricket. 

7.  The  Cicada,  or  Grafhopper. 

8.  The  Blatta,  according  to  Swammerdam. 

9.  The  Tipula  Aquatic#,  which  run  very  fwiftly 
on  the  Surface  of  the  Water,  and  have  a  Sting  in 
their  Mouths  like  the  Cimices  or  Ticks. 


10.  The  Scorpius  Aquaticus,  with  a  Sting  alfo  in 
its  Mouth. 

11.  The  Mufc a  Aquatic#^  called  by  Androvan - 
dus.  Apes  Amphibia. 

12.  The  Hemerobius,  or  Ephemera,  or  Diaria,  of 
Swammerdam. 

13.  The Forficula,  or  Auricularia.  Vid.  Moujfet, 
p.  175. 

The  Second  Species  of  Tranfmutation  includes  fuch 
Infetts  as  undergo  a  double  Metamorphofis,  or 
Change  of  Shape. 

1.  Into  a  Chryfalis,  or  fomething  analogous  to  it. 

2.  Into  a  Flying  Infett. 

Thefe  Kinds  of  bifetts,  a  while  before  their 
Change,  lie  quite  ftill,  without  Food  or  changing 
Place  ;  and  in  refpedt  of  their  Wings  are 

1.  K or  Vaginipennia,  as  the  Scarabai, 
Beetles. 

2.  ’A.n\vT£$,  whofe  Wings  are  open  and  ex¬ 
panded:  And  the  Wings  of  thefe  are  either  Fari¬ 
naceous,  as  the  Papiliones,  &c.  or  Membranous,  as 
the  Apes,  Mu/ca,  &c.  and  thefe  are  either  Atnfe&t, 
with  two  Wings,  or  Tej with  four  Wings. 

The  Scarabai  may  be  divided  (1.)  In  refpedt  of 
their  Horns,  into  the  Nafcornis,  Bucerota,  and  Cer- 
vus  Volans,  or  Taurus.  (2.)  In  refpedt  of  their  An¬ 
tenna,  they  are  of  many  kinds ;  of  which  the  molt 
eminent  are  thofe  called  Capricorni.  (3.)  With  re¬ 
gard  to  their  Motion,  as  the  Saltatrices.  (4.)  With 
regard  to  their  Colour,  as  Cantharides. 

To  the  Beetle  Kind  may  be  referred  the 

Cicindela,  or  Glow-Worm:  The 

Staphylinus,  called  by  Willoughby  HpuKuteoTflif®" : 
The 

Profcarabaus ,  or  Oil-Beetle ;  fo  called  from  its 
emitting  from  its  Joints  a  kind  of  Oil,  on  its  being 
pre  fifed  or  fqueezed. 

The  Anelytra,  with  farinaceous  or  mealy  W ings, 
are  called  Papiliones,  Butterflies  ;  and  thefe  are  either 
Diurnal,  or  Notturnal,  or  the  Phalana, 

The  fpecifick  Diftindtion  of  the  Diurnal  is,  that 
they  always  fettle  with  their  Wings  eredt,  are  pro¬ 
duced  from  an  angulous  Aurelia,  and  have  their 
Antenna  Studded  ( Clavata ).  Of  thefe  there  are 
about  50  Kinds  obferved  in  England. 

The  Notturnal  Butterflies,  or  the  Phalana,  are 
vaftly  numerous  3  and  cannot  very  clearly  be  me¬ 
thodized.  But  for  Memory  and  Diftindtion’s  fake 
they  may  be  divided  into, 

1.  The  Geometrigena,  which  come  from  the  E- 
ruca,  (called  Geometra,  from  the  manner  of  its 
Walk,  which  is  Anfatmi,  by  curling  up  its  Back 
like  the  Handle  of  a  Cup,  <&c.)  with  8  or  10  Feet. 

2.  Such  as  come  from  Eruca,  with  14  Feet.  Of 
this  Kind,  which  is  very  numerous,  there  hath  been 
diftinguifhed  the  Phalana  Fafciata,  whofe  Wings 
are  in  Patches  or  Area’s  of  different  Colours:  Pha¬ 
lana  Line  at  a,  whofe  Wings  are  marked  with  trantt 
verfe  Lines :  Phalana  Punttata,  whofe  W  ings  are 
mark’d  with  one  or  more  Points.  And  thefe  ex¬ 
cepted,  all  the  others  are  diftinguifhed  into  greater 
and  lejfer,  and  of  a  middle  Size  between  both.  One 
of  the  larger  Kinds  may  be  diftinguifhed  alfo  by 
their  inner  Wings  running  out  beyond  the  upper, 
when  they  fit  or  reft :  And  another  by  the  Appear¬ 
ance  of  the  Figure  of  Eyes  upon  the  Wings :  And 
a  third  by  their  long  Tails  and  narrow  fharp  Wings; 
which  by  fome  are  called  Phalana  Pradatrices,  or 
Accipitrina. 

The  Anelytra,  with  membranous  Wings,  are  Bees, 
Flies,  Wafps,  Bombylii,  Crabrones,  &c.  And  to  this 
Kind  the  Culex  Vulgaris  (vid.  Swammerdam,  p.  95. 
Hi(l.  Infetts)  or  Gnat  is  referr’d;  as  alfo  the  Formi¬ 
ca,  or  Ant.  And 
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And  hither  muft  be  referr’d  fuch  Water  Infers 
as  are  cover’d  by  a  Theca  ;  according  to  the  Obfer- 
vations  of  Willoughby.  And  thefe  have  either 

1.  An  immoveable  Theca,  or  Cafe,  which  is  fixed 
to  the  Stones;  and  this  Cafe  is  either  of  a  round 
Figure,  or  of  one  more  comprefled  and  flat. 

2.  A  moveable  portable  Theca  ;  and  thefe  are  com¬ 
monly  called  Phryganea. 

And  this  Theca  is  either, 

i.  Strait ;  and  that  either  compofed  of  Straws 
and  little  Fefiuca,  lying  parallel  one  to  another ;  of 
which  there  are  two  Kinds  j  a  greater,  where  the 
Fefiuca  are  two  Inches  long ;  and  a  lefler,  which  is 
very  common,  and  are  called  Straw-Worms:  Or 
elfe  the  F efiuca  lie  tranfverfly,  and  are  fhorter,  ha¬ 
ving  fometimes  Pieces  of  Shells  and  Stones  inter¬ 
mix’d  with  them.  Others,  whofe  Cafes  are  J bait 
alfo,  have  no  Fefiuca ;  but  always  either  Sand  or 
Gravel.  And  of  thefe,  fome  have  the  Theca  roundy 
and  are  called  Cod-Baits:  Others  are  fiat  and  corn- 
preyed. 

2.  Crooked  or  Horned  ;  which  run  tapering.  Of 
thefe  Mr.  Fay  reckons  four  Kinds ;  a  greater  and 
lefler  Black  Sort,  and  a  greater  and  lefler  Afh-co- 
lour’d  one. 

Thefe  all  produce  Flies  with  large  Wings,  like 
Butter- flies. 

The  Third  Species  of  Tranfmutation  is  a  Ample 
Change  from  a  Vermiculus  to  a  flying  Infett  ;  but  yet 
with  a  fenfible  chmix,  Refl  or  Stop,  between  one 
Form  and  the  other. 

This  Change  Swammerdam  thus  defcribes : 

«  The  Vermicle,  excluded  from  the  Egg,  gets 
«  Nourifhment,  by  little  and  little,  from  without; 
tc  and  under  that  firfi  Skin  or  Covering  hath  its 
te  Members  increased  by  degrees;  not  flipping  it, 
“  or  putting  it  off,  as  other  Vermiculi  do  when  they 
<'  change  into  Nympha,  but  afliiming  the  Figure  of 
“  a  Nympha  in  it :  For  a  time  ’tis  quite  motionlels, 
«  till  the  fuperfluous  Moifture  is  evaporated,  and 
*'  then  in  a  few  Days  recovers  its  Motion  again;  and 
«  then  carting  off  this  Skin,  which  is  as  it  were 
•*  double,  it  becomes  a  Flie.” 

Of  this  Kind  are  our  Fle[h-fiies,  and  all  the  Nym¬ 
pha  Vermiformes,  the  Vefpa  Ichneumones,  &c. 

As  to  the  Generation  of  Infetts,  Dr.  Geoege  Gar¬ 
den,  in  Philo f.  Tranfatt.  N.  237.  from  the  Obfer- 
vations  he  had  made  about  the  true  Origin  of  Ca¬ 
terpillars,  concludes  very  well;  (i.j  That  we  ought 
not  to  believe  that  any  Infetts  are  bred  of  Corrup¬ 
tion,  and  not  ex  Ovo,  only  becaufe  we  cannot  difcern 
the  particular  Manner  of  their  Propagation ;  becaufe 
there  are  and  may  be  more  full  Difcoveries  made  of 
that  kind  accidentally,  where  the  Procefs  is  not  vi¬ 
able  to  the  naked  Eye.  (2.)  The  Female  Infetts 
of  all  Kinds  of  Flies  and  Butter-flies  do  put  their 
Spawn  near  thofe  Places  where  the  Eruca’s,  which 
are  hatched  out  of  them,  are  to  have  their  Food. 
(3.)  There  is  a  kind  of  Gluten,  by  which  the  Fe¬ 
male  fattens  her  Eggs  to  the  bearing  Buds  of  Trees, 
<&c.  fo  that  the  Rains  cannot  wafli  them  off. 
(4.)  Thefe  Eggs  will  not  be  hurt  by  the  greateft 
Froft. 

Mr.  Andry ,  in  his  Book  De  la  Generation  de  Vers 
dans  le  Corps  de  P  Homme,  Paris,  8vo.  1700.  takes 
notice,  that  the  Ancients  were  miftaken  in  denying 
that  Infetts  did  breathe,  on  the  account  of  their 
wanting  Lungs :  For  modern  Obfervations  do  con¬ 
vince  us,  that  Infetts  have  a  greater  Number  of 
Lungs  than  other  Animals.  The  Ancients  thought 
alfo  that  Infetts  had  no  Blood,  becaufe  many  of 
them  had  no  red  Liquor  like  our  Blood :  But  ’tis 


not  the  Colour,  but  the  Ufe  of  the  Liquor  that  is  to 
be  regarded.  They  believed  alfo  that  Infetts  had 
no  Hearts;  whereas  our  Microfcopes  do  now  difeo- 
ver,  that  when  Infetts  have  feveral  Lungs,  they  have 
alfo  feveral  Hearts ;  and  in  particular  ’tis  found  that 
Silk-worms  have  a  continued  Chain  of  Hearts,  from 
the  Head  almoft  to  the  very  Extremity  of  the  Tail. 
And  ’tis  this  Number  of  Hearts  and  Lungs  that  oc- 
cafions  thofe  Infetts  to  give  Signs  of  Life  a  long 
while  after  they  are  divided  into  feveral  Parts.  He 
obferves  alfo  that  ’tis  wrong  to  call  Infetts  imperfett 
Animals,  fince  they  want  no  Parts  either  neceflary 
or  convenient  for  their  Ufe,  and  to  render  them 
compleat  in  their  Kind. 

Mr.  Poupart  affirms  that  the  Earth-Worms  and 
round-tail’d  Worms,  which  are  found  in  the  In- 
teftines  of  Men  and  Horfes,  &c.  alfo  Snails  and 
Horfe-Leaches,  are  Hermaphrodites ;  but  that  fuch 
Worms  as  become  Flies,  and  Silk- Worms,  are  not 
fo,  being  of  no  Sex,  but  are  Nefts  full  of  real  Ani¬ 
mals,  which  we  fee  in  time  come  out  with  Wings. 
Hijloire  de  PAcadem.  Roy  ale  des  Sciences,  Annee  1699. 
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Mart.  Lijler  Hifioria  Animalium  Anglia  Tres 
Tragi  at  us :  XJnus  de  Araneis  ;  alter  de  Cochleis,  turn 
Terrefiribus  turn  Fluviatilibus ;  tertius  de  Cochleis  Ma¬ 
rinis.  Eond.  1678.  Ejufdem  Exercitatio  Anatomica 
de  Cochleis  &  Limacibus.  Lond.  1694.  8 vo. 

INSERTION  [in  Anatomy]  a  Term  us’d  to 
fignify  the  Implication  of  one  Part  within  another, 
as  of  the  Bones,  Mufcles,  and  Nerves  in  the  Mem¬ 
bers  of  an  animal  Body. 

INSESSUS,  is  a  Bath  for  the  Belly,  proper  for 
the  lower  Parts,  wherein  the  Patient  fits  down  to 
the  Navel.  They  are  for  feveral  Ufes;  as  for  eafing 
of  Pain,  foftning  of  Parts,  difpelling  of  flatulent 
Matter,  and  frequently  for  exciting  the  Courfes. 
Blanchard. 

INSIMUL  Tenuit,  is  one  of  the  Species  of  the 
W rit  called  Formedon ;  which  fee. 

INSINUATION  of  a  Will,  in  the  Civil  Law, 
fignifies  the  firft  Produ&ion  of  it,  or  the  leaving  it 
penes  Regiftrum,  in  order  to  his  Probate. 

INSISTING;  the  Angles  in  any  Segment,  in 
Geometry,  are  faid  to  be  infifiing  upon  the  Arch  of 
the  other  Segment  below. 

INSITIO,  the  Botanick  Word  for  Grafting ;  it 
fignifies  in  general,  the  Infertion  and  uniting  of  any 
Cyon,  Bud,  <&c.  into  the  Subftance  of  the  Stock, 
and  is  of  divers  Kinds. 

INSOLATION,  is  expofing  of  any  Body  to  be 
warmed  or  heated  by  the  Beams  of  the  Sun. 

INSPEXIMUS,  are  Letters  Patent,  fo  called  be¬ 
caufe  they  begin,  after  the  King’s  Title,  with  this 
W  ord  Infpeximus ;  and  is  the  fame  with  Exemplifi¬ 
cation. 

INSPIRATIO,  is  an  alternate  Dilatation  of  the 
Chert,  whereby  the  nitrous  Air  is  communicated 
to  the  Blood,  to  acccnd  it  by  the  Wind-pipe  and  its 
Veficular  Parts. 
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The  Caufe  of  Infpiration  doth  not  feem  to  confift 
only  in  the  Dilatation  of  the  Thorax,  as  is  com¬ 
monly  thought,  but  alfo  in  the  Contraction  of  the 
Tunick,  which  covers  the  upper  part  of  the  Oefo - 
phagus,  and  the  moll  clofe  Receffes  of  the  AJpera 
Arteria.  Blanchard. 

INSTALLMENT,  is  a  Settlement  or  fure  pla¬ 
cing  of  any  Perlon  in  his  proper  Place :  See  20 
Car.  2.  c.  2.  ’Tis  fometimes  confounded  in  the  Law 
with  Abatement.  The  Word  is  chiefly  ufed  for  the 
Induction  of  a  Dean,  Prebendary,  or  other  Eccle- 
fiaftical  Dignitary,  into  the  Pofleflion  of  his  Stall, 
or  proper  Sear,  in  the  Cathedral  Church  to  which 
he  belongs.  ’Tis  fometimes  called  Injlallation. 

INSTAURUM,  is  ufed  in  old  Deeds  for  a 
Stock  of  Cattle ;  and  was  commonly  taken  for  the 
whole  Stock  upon  a  Farm ;  as  Cattle,  Waggons, 
Ploughs,  and  all  other  Implements  of  Husbandry. 
So  lnfeauram  Ecclef#  was  ufed  for  the  Books,  Veft- 
ments,  and  U ten lils  belonging  to  a  Church.  And 
Ivjlaurata  Terra,  was  Land  ready  flock’d  with  all 
Tilings  neceflfary  for  the  Ufe  of  the  Farmer.  In- 
(lauratio  is  often  ufed  in  this  Senfe  by  our  old  Hi- 
florians  and  MSS. 

INSTANT,  is  fuch  a  Part  of  Duration  wherein 
we  perceive  no  Succeflion;  or  is  that  which  takes 
up  the  Time  of  only  one  Idea  in  our  Minds,  with¬ 
out  the  Succeflion  of  another,  wherein  we  perceive 
no  Succeflion  at  all. 

INSTINCT  [  Inflinffus,  L.]  A  Difpofition  or 
natural  Sagacity  with  which  Animals  are  endued,  by 
vertue  of  which  they  are  enabled  to  provide  for 
themfelves,  know  what  is  good  for  them ;  and  is 
determined  to  preferve  and  propagate  the  Species. 
This  fupplies  the  want  of  Reafon  in  Brutes,  and- 
bears  fome  Analogy  to  it. 

INSTITUTION,  is  the  Aft  of  the  Bifhop,  or 
one  commiflioned  to  aft  for  him  ;  whereby  any 
Clerk  is  inverted  with  the  Spiritualities  of  a  Reftory 
or  Vicarage. 

The  Clerk  kneels  down  before  the  Bifhop  while 
he  pronounces  the  Words  of  Institution,  (Inflituo  te 
Rcftorem  Ecclefue  de  A.  B.  cum  Cura  Animarum,  & 
accipe  Cur  am  tuam  <&  meam )  and  the  Clerk  holds 
the  written  Inftrument,  with  the  Epifcopal  Seal  an¬ 
nexed,  in  his  Hand  during  the  Ceremony.  But  the 
Clerk  muft  have  Induction  after  this,  without  which 
he  hath  no  Right  to  his  Temporalities,  if  the  Bene¬ 
fice  be  not  a  Donative. 

Before  the  Clerk  is  inftituted,  he  muft  fubfcribe 
the  39  Articles  of  Religion,  in  the  Prefence  of  the 
Ordinary  (or  his  Subftitute;)  And  the  Ordinary  is 
not  bound  to  offer  them,  but  the  Clerk  is  to  offer 
to  fubfcribe  them  ;  and  he  muft  fubfcribe  them 
without  Referve,  Exception  or  Qualification,  or  elfe 
his  Injlitution  is  ipfo  fatto  void  and  null  ;  and  the 
Church  is  ftill  vacant. 

At  the  fame  time  the  Ordinary  requires  the  Clerk 
to  fubfcribe  the  other  two  Articles  mentioned  in 
Can.  26,  about  the  King’s  Supremacy,  and  the 
Lawfulnefs  and  Ufe  of  the  Liturgy. 

The  Clerk  muft  alfo,  before  Injlitution,  fubfcribe 
to  that  Part  of  the  Declaration  enjoin’d  by  the  Aft 
of  Uniformity,  14  Car.  2.  c.  4.  Viz,.  I  will  conform 
to  the  Liturgy  of  England  as  by  Law  ejlablifh’d. 

Before  lnflitution  he  muft  alfo  take  the  Oaths 
mentioned  in  the  firft  Statute  of  William  and  Mary, 
c.  8.  inftead  of  the  former  Oaths  of  Allegiance  and 
Supremacy,  required  by  St  at.  1  Eliz,.  c.  1. 

And  then  he  muft  take  the  Oath  againft  Simony, 
enjoin’d  by  Can.  40,  and  the  Oath  of  Canonical  Obe¬ 
dience.  All  this  before  lnflitution. 
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And  he  is  to  have  Certificates  given  him  of  his 
fubfcribing  the  Declaration,  contained  in  the  Aft 
of  Uniformity,  in  Englijh,  in  a  diftinft  Inftrument, 
under  the  Hand  and  Seal  of  the  Biftiop ;  and  of 
his  other  Subfcriptions  and  Oaths  in  Latin. 

The  Clerk  ought  to  have,  by  all  means,  Witnef- 
fes  of  his  Injlitution,  his  taking  the  Oaths,  making 
Subfcriptions,  &c.  and  therefore  he  fhould  defire 
fome  prefent  to  write  their  Names  on  the  Back  of 
his  Instruments ;  and  make  Memorandums  who  they 
are,  and  where  they  live. 

The  Church,  by  Injlitution,  is  full,  againft  all 
Perfons  but  the  King;  and  the  Clerk  by  it  may 
enter  upon  the  Glebe,  and  take  the  Tithes ;  but 
he  cannot  Lett  or  Grant  them,  nor  Sue  for  them, 
if  they  are  refilled  to  be  paid. 

After  lnflitution  the  Clerk  is  to  receive  a  writ¬ 
ten  Mandate  from  the  Ordinary  to  the  Archdeacon , 
or  other  proper  Perfon ,  in  order  to  his  Induction  ; 
which  fee. 

INSTITUTIONS,  or  Injlitutes,  Part  of  the 
Firft  of  the  Four  Tomes  or  Volumes  of  the  Civil 
Law,  and  is  a  Compendium  of  the  Digeft  drawn 
into  Four  Books,  compofed  on  purpofe  by  the  Em¬ 
peror  for  the  Ufe  of  young  Students,  that  lo  having 
the  firft  Elements  of  the  whole  Profeflion  in  this  little 
Treatife,  they  might  the  fooner  gain  a  competent 
Knowledge  of  it,  without  being  difcouraged  by  the 
Largenefs  of  the  former  Books. 

INSTRUMENTS,  Mathematical  and  Mechani¬ 
cal,  are  defcribed  under  their  proper  Names. 

INSULATA  Columna,  in  Architecture,  is  a  Pil¬ 
lar  which  Hands  alone,  like  an  Illand,  as  it  were, 
in  the  vaft  Ocean  of  the  Air.  Evelyn's  Paral¬ 
lel. 

INSULT,  is  a  Word  ufed  in  the  Military  Art, 
for  attacking  any  Poll  with  open  Force,  without 
uling  Trenches,  Saps,  or  any  common  Approaches. 
’Tis  ufual  to  Infult  thus  the  Counterfcarp  of  any 
Place,  that  they  may  not  give  the  Enemy  time  to 
fire  their  Mines,  which  they  have  prepared. 

INSUPER,  is  a  Word  ufed  by  the  Auditors  of 
the  Exchequer:  In  their  Accounts  they  fay.  So  much 
remains  Infuper  to  fuch  an  Accountant:  That  is, 
fo  much  remains  due  on  luch  an  Account. 

INTACT JE,  are  Right  Lines,  to  which  Curves 
do  continually  approach,  and  yet  can  never  meet 
with  them :  Thefe  are  ufually  called  Afymptotes ; 
which  fee. 

INTAGLIO’S,  are  precious  Stones  engraved 
with  Heads  of  Great  Men,  or  Infcriptions,  <&c. 
fuch  as  are  often  fet  in  Rings,  or  Seals. 

INTEGERS,  from  the  Latyi  Integrum,  fignifies 
in  Arithmetick  whole  Numbers,  in  Contradiftion 
to  Fraftions. 

INTEGUMENT  [ Integumentum,  L.]  a  Term 
apply’d  by  Anatomifts  to  the  Skins  or  Membranes 
which  cover  the  Parts  within  the  Body,  as  the 
Coats  or  Tunicks  of  the  Eye. 

INTEGRAL  Calculus  [in  the  new  Analyfs~\  is 
that  which  anfwers  to  the  differential  Calculus. 

INTELLECT  [ IntelleSlus,  L.]  a  Term  which 
the  Philofophers  ule  for  that  Faculty  of  the  Soul 
ufually  called  the  Undcrftanding. 

INTENDMENT  of  Law;  lignifies  the  true 
Meaning  and  Intention  of  the  Law. 

INTENSION,  is  a  Writ  that  lies  againft  him 
that  enters  after  the  Death  of  a  Tenant  in  Dower, 
or  other  Tenant  for  Life,  and  holds  him  out  in  the 
Reverfion  or  Remainder:  And  every  Entry  upon 
the  Pofleffion  of  the  King  is  called  an  Intenfion ; 
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as  where  the  Heir  of  the  King’s  Tenant  enters  after 
Office,  and  before  Livery,  this  is  called  an  Intenfon 
upon  the  King. 

Intenfon ,  in  Natural  Philofophy,  fignifies  the  In- 
creafe  of  the  Power  or  Energy  of  any  Quality,  fuch 
as  Heat,  Cold,  <&e.  for  of  all  Qualities  they  fay,  they 
are  Intended  and  Remitted ;  that  is,  capable  of  In- 
creafe  and  Diminution.  Under  the  Word  Quality 
you  will  find  it  demonftrated,  that  the  Intenfion  of 
all  Qualities  increafes  reciprocally,  as  the  Squares  of 
the  Diftances  from  the  Center  of  the  radiating  Qua¬ 
lity  decreafes. 

To  INTENT  [in  the  Civil  Law ]  is  to  begin  or 
commence  an  Action  or  Procels. 

INTENTION,  or  Study,  is  when  the  Mind  with 
great  Earneftnels,  and  of  Choice,  fixes  its  View  on 
any  Idea,  confiders  it  on  all  Sides,  and  will  not  be 
called  off  by  the  ordinary  Sollicitation  of  other 
Ideas. 

INTER  Canem  <&  Lupum,  was  an  Expreffion 
formerly  ufed  for  Twilight.  In  the  North  this  is 
called  in  fome  Places  Day-light’s  Gate-,  and  in  o- 
thers,  betwixt  Hawk  and  Buzzard.  In  Hereford- 
(hire  ’tis  called  corruptly  the  Muck-Shade,  i.  e.  Mock- 
Shade. 

INTERCALARY-DAY,  is  the  odd  Day  put 
in  or  inferted  in  the  Leap-Year. 

INTERCEPTED-AXE,  a  Term  in  Conick 
Sedtions,  fignifying  the  fame  with  Abfcijfa ;  which 
fee. 

INTERCOLUMNIATION,  is  the  Space  or 
Diftance  between  the  Pillars  of  any  Building. 

INTERCOLUMNIATION  [in  Architeaure\ 
The  Intercolumns  muft  always  be  proportioned  to 
the  Height  and  Bulk  of  the  Columns.  In  the  Dorick 
Order  this  is  regulated  according  to  the  Diftribution 
of  Ornaments  in  the  Freeze ;  but  in  the  other  Or¬ 
ders,  according  to  Vitruvius,  is  of  5  Kinds,  viz. 
Pychnoftyle,  Sifiyle,  Euftyle,  Diafiyle,  and  Araoflyle. 
But  fome  Authors  have  laid  down  the  following  Pro¬ 
portions  for  the  Intercolumns,  as  a  Medium.  In  the 
Tufcan  Column,  the  Intercolumn  muft  be  4  Diame¬ 
ters  of  the  Column  below :  In  the  Dorick  3  :  In 
the  Ionick  2 :  In  the  Corinthian  2^ :  And  in  the 
Compoft  if. 

INTERCOLUMNS,  or  Intercolumniation,  in 
Architecture,  are  the  Spaces  between  Column  and 
Column  in  any  Portico  or  great  Piazza,  <&c. 

INTERCOMMONING  [in  Law]  is  when  the 
Commons  of  two  Manors  lie  together,  and  the  In¬ 
habitants  of  them  both  have  caufed  their  Cattle  to 
feed  promilcuoufly  in  each,  time  out  of  Mind. 

INTERCOSTAL-ARTERIES,  are  Arteries, 
according  to  fome,  fo  called,  becaufe  they  go  to  the 
Regions  about  the  Ribs :  The  upper  beftows  itfelf 
among  the  Mufcles  that  are  between  the  four  higheft 
Ribs;  and  the  under  one  goes  to  every  Mufcle  that 
is  between  the  reft  of  the  Ribs. 

INTERCOSTAL-VESSELS,  are  the  Veins  and 
Arteries  that  run  along  the  Intervals  or  Spaces  of  the 
lower  and  upper  Ribs  ;  on  which  account  they  are 
diftinguifhed  into  Superior  and  Inferior. 

INTERCOSTALES  Externi  <&  Interni,  are 
Mufcles  placed  in  the  Intervals  of  the  Ribs,  as  their 
Names  declare.  Their  Number  on  each  Side  is 
twice  eleven,  equal  to  the  Interftices  in  which  they 
are  lodged.  Their  Originations  are  differently  af- 
figned  by  Anatomifts;  but  ’tis  moft  probable  that 
they  do  arife  from  the  lower  Edge  of  each  fuperior 
Rib,  and  are  inferred  to  the  upper  Edge  of  each 
inferior  one.  Thefe  are  thin  and  fleffiy.  The  Fibres 
of  the  External  pafs  from  above  obliquely  down- 
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wards  to  the  Fore-part,  or  OJfa  Pubis ;  thofe  of  the 
Internal  defcend  in  like  manner  obliquely  towards 
the  Back-part,  or  Or  Sacrum,  their  Fibres  decuftating 
each  other  like  the  Letrer  X. 

INTERCUS;  fee  Ana far ca. 

INTERDICT,  was  a  Cenfure  formerly  infli&ed 
by  Bifhops  or  Ordinaries  in  Times  of  Popery  ;  for¬ 
bidding  all  Sacraments  and  Divine  Offices  (except 
Baptifm  to  Children,  and  the  Sacrament  of  the  Eu- 
charift,  and  Extream  Un&ion  at  the  Point  of  Death; 
to  be  performed  within  any  Pariffi,  Town,  Coun¬ 
try,  or  Nation ;  and  fometimes  they  prohibited  them 
within  fuch  Places  to  be  prefent  at  Divine  Service 
in  any  other  Place.  This  Cenfure  was  commonly 
inflicted  on  a  Pretence  that  the  Privileges  of  the 
Church  had  been  violated  by  the  Lords,  Magiftrates, 
or  Princes  of  any  Place  or  Nation.  In  the  Reign 
of  our  King  John,  this  Kingdom  lay  under  a  Pa¬ 
pal  Inter ditt  for  above  fix  Years  together:  It  be¬ 
gan  A.  D.  1208.  In  our  Common  Law  the  Word 

INTERDICTION  is  ufed  alfo  in  the  fame 
Senfe  as  in  the  Canon  Law  ;  where  ’tis  defin’d  to 
be  Cenfura  Ecclefaftica  prohibens  adminifirationem 
divinorum :  And  thus  ’tis  ufed  24  Hen.  8.  c.  12. 

INTEREST,  is  the  Sum  reckon’d  for  the  Loan 
or  Forbearance  of  fome  principal  Sum  lent  for  (or 
due  atj  a  certain  time,  according  to  feme  certain 
Rate,  and  therefore  called  Principal,  becaufe  it  is 
the  Sum  that  procreates  the  Interefi,  or  from  which 
the  Interefi  is  reckon’d  ;  and  is  either  Simple  or  Com¬ 
pound 

I.  Simple  Interefi  is  counted  from  the  Principal, 
and  is  computed  as  follows : 

p  =  Any  Principal  or  Sum  put  to  Intereft. 

R  =  The  Ratio  of  the  Rate,  per  Cent,  per  Ann. 
t  =  The  Time  of  the  Principals  Continuance 
at  Intereft. 

A  =  The  Amount  of  the  Principal,  and  its 
Intereft. 

Note ,  The  Ratio  of  the  Rate,  is  only  the  Simple 
Intereft  of  1  /.  for  one  Year,  at  any  given  Ratej 
and  is  thus  found: 

Viz.  1 00 : 6 : :  1 : 0,06  =  the  Ratio,  at  6  per  Cent, 
per  Ann. 

Or,  100  :  7 : :  1 :  0,07  =  the  Ratio,  at  7  per  Cent. 
&c. 

Again;  100  :  7,5  :  :  1  :  0,075  —  the  Ratio,  at  7 
and  £  per  Cent. 

And  if  the  given  Time  be  whole  Years,  then 
*  =  the  Number  of  whole  Years:  but  if  the  Time 
given,  be  either  pure  Parts  of  a  Year,  or  Parts  of 
a  Year  mixed  with  Years,  thofe  Parts  muft  be  turned 
into  Decimals;  and  then  t=  thofe  Decimals,  &c. 
Now  the  common  Parts  of  a  Year  may  be  eafily 
turned  or  converted  into  Decimal  Parts,  if  it  be 
confidered 

r  Day  is  the  T£T  Part  of  a  Year  = 
\  0,00274  fere- 

That  one^  Month  is  the  Part  of  a  Year  = 
)  0,0833333,  &c. 

Quarter  is  the  Part  of  a  Year  =  0,25 

Thefe  Things  being  premifed,  we  may  proceed 
to  railing  the  Theorems. 

Let  R  =  the  Intereft  of  1  /.  for  one  Year,  as  be¬ 
fore. 

Then  2  R  =  the  Intereft  of  i  /.  for  two  Years. 

And  3  R  =  the  Intereft  of  1  /.  for  three  Years, 
4#  =  the  Intereft  of  ll.  for  four  Years; 
and  fo  on  for  any  Number  of  Years  propos’d. 

Hence 
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Hence  it  is  plain.  That  the  Simple  Intereft  of 
one  Pound,  is  a  Series  of  Terms  in  Arithmetical  Pro- 
greflion  increafing,  vvhofe  firft  Term  and  common 
Difference  is  R,  and  the  Number  of  all  the  Terms 
is  t-y  therefore  the  laft  Term  will  always  be  /  R  = 
the  Intereft  of  1 1.  for  any  given  Term  fignified  by  t. 
rj^.  f  As  one  Pound  is  to  the  Intereft  of  1 /.  fo  is 
1  ncn«^  any  princjpai  or  given  Sum  to  its  Intereft. 

That  is,  i  /.  t  R  :  :  P  :  t  R  P  =  the  Intereft  of  P  3 
then  the  Principal  being  added  to  its  Intereft,  their 
Sum  will  be  =  A,  the  Amount  required 3  which 
gives  this  general  Theorem. 

Theorem  /  R  P  -f-  P  =  -^- 

From  whence  the  three  following  Theorems  are 
eaiily  deduced. 

Theorem  2.  ^ — —  P* 

Theorem  ==^* 

Theorem  4. 

Thefe  Four  Theorems  refblve  all  Queftions  about 
Simple  Intereft. 

Queftion  I.  What  will  25 Cl.  10 s.  amount  to  in 
3  Years,  1  Quarter,  2  Months,  and  18  Days,  at 
6  per  Cent. per  Ann.  ? 

Here  is  given  P  =  256,5,  Rzn  0,0 6,  And  /  = 
3,46599, 

For  3  Years  =  3, 

One  Quarter  =0,25, 

Two  Months  =0,16667  =  0,08333  X  2. 

Eighteen  Days=o,o4932  =  0,00274  x  18. 

Hence  t=  346599: x 0,06  =  0,2079594  = 
tR. 

Then  0,2079594  x  256,5  =  53,341586  =  ^  P. 
And  53, 341586  -}- 256,5  =  309, 841586  =  rRP-f- 

P  =  A. 

That  is,  309,841586=309/.  i6r.  10 d.  beingthe 

Anfwer  required. 

Queftion  II.  What  Principal  or  Sum  being  put 
to  Intereft,  will  raife  a  Stock  of  309/.  1 6  s.  10  d.. 
in  3  Years,  1  Quarter,  2  Months,  and  18  Days, 
at  6  per  Cent*  per  Ann.  ? 

Or  the  fame  Queftion  otherwife  ftated  thus : 

What  is  309/.  1 6  s.  10  d.  due  3  Years,  1  Quar¬ 
ter,  2  Months,  and  18  Days  hence,  worth  in  Ready 
Money,  abating  or  difcounting  6  per  Cent.  dec. 

Here  is  given  .^=309,841586,  R  =  o,o6,  /  = 
346599  (found  as  before)  thence  to  find  P,  by 
Theorem  2. 

.  Firft,  346599  X  o,©6  =  0,2079594  =  t  R. 

Then  t  R-f- t  =  1,2079594)  309,841586  =  ^ 
(256,5  =  P. 

That  is,  256,5  =  256  /.  10  f.  the  Anfwer  required. 

Queftion  III.  At  what  Rate  or  Intereft  per  Cent. 
&c.  will  256/.  10  r.  amount  to  309  /.  1 6  s.  lod.ia 
3  Years,  1  Quarter,  2  Months,  and  18  Days? 

Here  is  given  Pr^  256,5,  A=  309,841586,  and 
*  =  346599,  to  find  R  by  Theorem  3. 

Firft,  309,841586  —  256,5  =  53,341586=^ — P. 

Next,  346599  X  256,5  =  889,026435  =  t  R. 

And  tR  =  889,026435)  53,341586  (oo,o6  =  the 
Ratio. 

Then  1  /.  0,06 : :  100 : 6  =  the  Rate  required. 


Queftion  IV.  In  what  Time  will  25 61.  10  s.  raife 
a  Stock  of  (or  Amount  to)  309/.  16  s.  10  d.  at 
6  per  Cent.? 

Here  is  given  P=2y6,5,  A=  309,841586, and 
R  =  0,06,  to  find  t  by  Theorem  4. 

Firft,  309,841586—  256,5=53,341586=^— P. 

And  256,5  X  0,06  =  15,39  =  P  R. 

Then  15,39)  (3H6599  =  *- 

That  is,  /  =  3  Years,  and  46599  Decimal  Parts 
of  a  Year  3  which  may  be  brought  into  Common 
Parts  of  a  Year,  thus : 

0,46599 

0,25  =  1  Quarter. 


0,21599 

And  0,08333)0,21599(2  Months. 

,16666 

0,02074)  ,04933(18  Days. 

Hence  /  =  3  Years,  1  Quarter,  2  Months,  and 
1 8  Days,  the  Anfwer  required. 

It  muft  needs  be  eafy  to  conceive,  that  what  is 
here  done  at  6  per  Cent,  may  be  done  at  any  other 
Rate  of  Intereft,  by  forming  the  Ratio,  viz.  R,  ac¬ 
cordingly. 

Scholium. 

Altho’  it  be  according  to  the  Laws  and  Cuftom 
of  England,  to  compute  Intereft  at  a  certain  Rate 
per  Cent,  per  Ann.  yet  he  that  takes  up  Money  at 
Intereft  for  any  Time  lefs  than  even  or  compleac 
Years,  pays  more  Intereft  than  feems  reafonably 
due,  according  to  the  Rules  of  Arr 

As  for  Inftancej  If  100  /.  be  forborn  at  Intereft 
one  whole  Year  at  6  per  Cent,  it  amounts  to  106/. 
But,  I  fay,  if  it  be  paid  at  the  Half-Year’s  End,  it 
fhould  not  amount  to  103/.  as  appears  from  this 
following  Proportion : 

Let  a  =  the  Amount  due  at  the  Half-Year’s 
End  3  then  it  will  be  100 :  a  ::  a:  106,  the  Amount 
at  the  Year’s  End :  Ergo,  a 1  =  10600  3  and  a  = 
-y/ 10600=  102,9563  =  102/.  19  s.  1  i  d.  which  is 
lefs  than  103  /.  by  10 ±d..  And  if  it  be  paid  in  lefs 
than  half  a  Year’s  time,  the  Error  muft  needs  be 
the  greater. 

Of  Annuities  or  Penfions  in  Arrears, 
computed  at  Simple  Intereft. 

Annuities  or  Penfions,  &c.  are  faid  to  be  in  Ar¬ 
rears,  when  they  are  payable  or  due,  either  yearly 
or  half-yearly,  &c.  and  are  unpaid  for  any  Number 
of  Payments.  Therefore  the  Bufinefs  is,  to  com¬ 
pute  what  all  thofe  Payments  will  amount  unto,  al¬ 
lowing  any  Rate  of  Simple  Intereft  for  their  For¬ 
bearance,  from  the  time  each  particular  Payment 
became  due.  Now  in  order  to  that, 

«  =  the  Annuity,  Penfion,  or  yearly  Rent,  <&c. 
C  t  =  the  Time  of  its  Continuance,  or  being 
A  unpaid. 

Put^  R=  the  Ratio  or  Intereft  of  1  /.  for  1  Year,  as 
J  before. 

|  A—  the  Amount  of  the  Annuity  and  its  Inte- 
^  reft. 

Then  if  u  =  the  firft  Year’s  Rent,  due  without 
Intereft  3 

rRw  =  the  Intereft"!  Due  at  the  End  of  the 
And  “\2  u  =the  Rent  J  fecond  Year. 

c  2  R  u  =  the  Intereft”)  Due  at  the  End  of  the 

And  Y  1 M  =  the  Rent  i*  third  Y ear. 

5  And 


I  N  T 


I  NT 


,  fiR#  =  tlie  Intereft  2  Due  at  ^nd  r^e 
And  L4  » =  the  Rent  b  fourth  Year. 

A  ,  c±Ru  —  the  Intereft*!  Due  at  the  End  of  the 
Atld  L  5  u  —  the  Rent  S  fifth  Year. 

And  fo  on  for  any  Number  of  Years.  Hence 

it  is  evident,  that  R#-j-2R#-f-3R«  +  4^w  “hj 
u  —  A  the  Sum  of  all  the  Rents  and  their  Intereit, 

being  forborn  5  Years. 

From  whence  it  follows,  that  R u  -f*  2^“ 

2  RuXa.Ru  — A—  tu.  Here  /  =  5  :  Divide  by 

3  f  n 

v then  R-f-2R+3R~f*4R  —  — " — " 

Next,  to  find  the  Sum  of  this  Progreflion  thus : 

Theorem  i.«£ 


Let  R  +  2R  +  3R  +  4R>  &c.  =  *;  then  1  +  2 

-f  3  -f  4,  &c.  =~.  Here  the  Sum  of  the  firft:  and 

laft  Terms  are  4  +  1  =  5  =  t.  And  the  Number 

of  all  the  Terms  is  4  =  t  —  1.  Therefore  —  x  f 

2 

=  the  Sum  of  all  the  Terms  j  that  is,  - -  —  — . 

2  K- 


Hence 
A — tu 


ttR—tR 


=  z.  Confequently 


ttR — tR  _ 


u 


2  2 

Now  from  this  Equation  it  will  be  eafy 


to  deduce  the  following  Theorems. 


tt  R  u-tRu-\-itu 
2 

2  A 


—  A,  or 


tt  u  —  tu 


xR\~\~t  u  —  A. 


Theorem  ^  Al+Tr-’' 


C 2  A — itu _ r. 

Theorem  3-s  ■ - - - R- 

J  L  tt u  —  tu 


Let  —  —  1  —  x.  Then  /=  y/ ~ -f-  — :  —  -^Theorem  4. 

^  1  v  Ru  A  2J 


R 

Queltion  I.  If  2*0  /.  yearly  Rent  (or  Penfion)  be 
forborn  or  unpaid  7  Years,  what  will  it  amount  to 
in  that  time,  at  6  per  Cent,  for  each  Payment  as  it 
becomes  due  ? 

Here  is  given  «  =  250,  /  =  "J>  and  R  0,00,  to 
find  A  by  Theorem  1. 

Firft,  250x7=1750  —  tu,  1750x7=12250 
—  ttu.  Again,  12250 — 175a — 10500  —  ttu 

tu,  and  ~ — X  0,06  =  315- 
2 

Laftly,  315-}- 1750  ^  20<^5  z=:j*>  vtz’  20^5 ’• 
is  the  Anfwer  required.  . 

But  if  the  Annuity,  Rent,  or  Penfion  is  to  be  paid 
by  Quarterly  or  Half-yearly  Payments,  &c. 

Then  -^=  0,03  =  Rfor  Half-yearly  Payments, 
2> 

And  —  =  0,015  =  R  for  Quarterly 3  or  0,045 
4 

=  R  for  three  Quarterly  Payments. 

Example  of  Half-yearly  Vayments. 

Suppofe  250/.  per  Annum,  to  be  paid  by  Half- 
yearly  Payments,  were  in  Arrears  or  unpaid  for  7 


Firft,  7 X  0,06  =  0,42  =  tR,  and  0,42  X  7  = 
2,94  =  //R.  Then  ttR  —  tR  —  2^2. 

Laftly,  ttR  —  /R-j-z/  =  16,52)  4130  =  2 A 
(250  =  «. 

That  is,  250 1.  per  Ann.  &c.  will  raife  a  Stock  of 
2065  /.  required.  <3 

Quejlion.  III.  In  what  Time  will  250/.  Yearly 
Rent,  raife  a  Stock  of  2065  /.  allowing  6  per  Cent. 
<&c.  for  the  Forbearance  of  the  Payments  as  they 
betome  due? 

Here  is  given  »  =  250,  ^=2065,  and  R =0,06, 
to  find  t  by  Theorem  4. 

1 33,3333>  and  33,3333  —  1  = 


Firft,  =-A~ 
R  0,06 


32,3333  =*  =  !~  1. 

Then  16,16666,  e^f.=  —,  261,3605,^.  =  — 

Again  =  275,333  =  a  ^ -f- R»j  and 
275*3333  +  2^1,3605  =  536,69  38  =  |--f  x-f* 

yearly  raynicuih,  wuv.  »•  —  —  /  *'■ u  4 

Years-  what  would  it  amount  to,  allowing  6  per  Then  ^536,6938  =  23,1666  j  Laftly,  23,1666  — 
Cent,  per  Ann.  for  each  Payment  as  it  becomes  due  ?  1 666  =7  =  /,  the  Time  required. 

There  is  given  #  =  125  —  T4  Num- 

o,°6 

ber  of  Payments ;  And  R  —  o ,03=— ^  >  thence 


Queftion  IV.  If  250/.  Yearly  Rent,  being  for¬ 
born  7  Years,  will  amount  to  2065  /.  allowing  Sim¬ 
ple  Intereft  for  every  Payment  as  it  becomes  due, 
what  muft  the  Rate  of  the  Intereft  be  per  Cent.  ? 

Here  is  given  u  —  250  /.  A  =  2065,  and  t  =  7, 
to  find  R  by  Theorem  3. 

Thus-f"  *  ==  I225°-  4I3°  =  2^- 

L — tu—  1 


1750.  3500=2 tu. 


to  find  A. 

Firft,  125  x  14  =  1750  —  tu.  175°  x  14  = 

24500  —  ttu. 

Again,  24500— 1750=22750=//#— tu.  Then 
22750 

“  =  H379>  - 

And  113  75  x  0,03  =  341,25.  Laftly,  341,25-}-  ttu —  tu  =10500)  630=  %A — 2/#  (0,06 

1750  =  2091,25  i  that  is,  ^=2091/.  5 1.  =  R. 

N.  B.  Hence  it  may  be  obferved,  that  Half-  Then  1 ;  0,06 : :  100 : 6,  the  Rate  required, 
yearly  Payments  are  more  advantageous  than  Yearly. 

For  1091  /.  5 r.  >  2065, by 26 /.  5 s.  Confequent-  3^  Prefent  Worth  of  Annuities,  or 

*"  m°re  advantageOUS  lha"  Penfions,  fc? c .  computed  at  Simple  Intereft. 

eheltio*  II.  What  Yearly  Rent.  Penfion,  putchafing  Annuities,  or  taking 

being  forborn  or  unpaid  7  Years,  will  raife  a  Stock  ^ea fa,  for  any  affigned  Time,  depends  up- 

of  2065  l.  allowing  <S  per  Cent,  per  Aun.  for  each  ”.Ue  ??Uat'nf  of  tbf  P"nT  °f  M°n5'  la!d 

Payment  as  it  becbmes  due  ?  °ut  ®n. the  „Purchalf >  ™h  the  Annuity  or  Y early 

*  7  Rent,  by  allowing  (or  difcompting)  the  fame  Rate 

Here  is  given  A — 2065,  /— 7,  and  R — ^0,06,  of  Intereft  to  both  Parties:  Which  may  be  eafily 
to  find  #,  .by  Theorem  2.  performed,  by  duly  applying  the  refpe&ive  Theo- 

1  rems 
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I  N  T 


rems  of  the  two  laft  Sections  together;  as  will  fully  Cent,  per  Ann.  Simple  Intereft? 
appear  by  the  following  Queftion. 

i .  By  Theorem  i.  of  the  laft  Se&ion,  find  what 
Queftion  I.  What  is  75/.  Yearly  Rent,  to  conti-  the  propos’d  Yearly  Rent  would  amount  to,  if  it 
nue^nine  Years,  worth  in  Ready  Money,  at  6  per  were  forborn  9  Years  at  6  per  Cent. 


Thus  u  =  75,  /  =  9. 
tt  u  =6075 
tu  =  67? 


tt  u  —  tu  =5  400 


And  R  =  o,o 6  Quaere  A. 

Then 

...  .  1  «  ^ ,  ,  ( 


Then  by  Theorem  2.  Section  1.  find  what  Prin¬ 
cipal,  being  put  to  Intereft  for  the  fame  Time,  and 
at  the  fame  Rate,  will  amount  to  837  l.  —  A. 

Thus,  tR  =  0,54=  9  X0,06,  *R +  1  =  1,54,) 

837(543’5o64  =  p* 

That  is,  P=  543/-  10  s.  1  ~d.  which  is  the 
Worth  of  75  /.  a  Year;  as  was  required. 

From  the  Work  of  thefe  two  Operations,  (duly  lowing  Theorems." 


confidered)  it  muft  needs  be  eafy  to  conceive  how 
the  two  Theorems,  by  which  they  were  perform’d, 
may  be  combined  into  one. 

_  ttRu — tRu-fztu  .  , 

For  1. - - - —A.  And  2.  PtR-j-P=A. 

Confequently,  P  /  R  +  P =  — ^ — f_P»-j-2tut 
And  from  this  Equation  may  be  deduced  the  fol- 


Theorem  1 


{tt  Ru  — 

Tt 


/R»  +  2^«_I_p  Qr«R  —  tR-f  2  t 


R  +  2 


t  R  +■  2 


X  » 


P. 


By  this  Theorem  all  Queftions  of  the  fame  kind  with  the  laft,  ( viz.  that  above )  may  be  eafily  and 

readily  anfwered  at  one  Operation. 

_  <■  lP(R  +  2P  _  „  !8  +  I 

Theorem  2. 3„R_,R  +  2,  — *•  °r,r  K -r  R-f  2  /  ■  X  2  P=u. 


Theorem 


Which  gives  this 


{2P— «  T  2  2?  ..  *P 

LetR - -->  =  x;  then  will  «+**= — J 


Theorem  4.  W  ¥ +-•■'  +  -  =  t. 
T  L  Ru  4  —  2 


By  the  (econd  and  fourth  Theorems,  two  very 
ufeful  Queftions  may  be  eafily  anfwered. 

1.  As  for  Inftance  ;  If  it  be  required  to  find  what 
Annuity,  or  Yearly  Rent,«+r.  may  be  purchafed, 
for  any  propos’d  Sum,  to  continue  any  afligned 
Time,  allowing  any  Rate  of  Intereft. 

This  Queftion  may  be  anfwered  by  Theorem  2. 

2.  Again  3  If  it  be  required  to  find  how  long  any 
Yearly  Rent,  Penfion,  or  Annuity,  &e.  may  be 
purchafed  (or  enjoyed)  for  any  propos’d  Sum,  at 
any  given  Rate  of  Intereft. 

All  Queftions  of  this  kind  are  eafily  anfwered  by 
Theorem  4. 

_  % 

II.  Intereft  Compound,  is  that  which  arifes  from 
any  Principal  and  its  Intereft  put  together,  as  the  In¬ 
tereft  ftill  becomes  due;  fo  that  at  every  Payment, 
or  at  the  Time  when  the  Payments  became  due, 
there  is  created  a  new  Principal ;  and  for  that  Rea- 
fon  it  is  called  Intereft  upon  Intereft,  or  Compound 
Intereft. 

As  for  Inftance;  Suppofe  100/.  were  lent  out  for 
two  Years,  at  6  per  Cent,  per  Ann.  Compound  In¬ 
tereft;  then  at  the  End  of  the  firft  Year,  it  will 
only  amount  to  106/.  as  in  Simple  Intereft:  But 
for  the  fecond  Year,  this  106/.  becomes  Principal, 
which  will  amount  to  112/.  -js.  2  ±d.  at  the  fe¬ 
cond  Year’s  End;  whereas  by  Simple  Intereft  it 
would  have  amounted  to  but  112/. 

And  altho’  it  be  not  lawful  to  lett  out  Money  at 
Compound  Intereft,  yet  in  purchafing  Annuities  or 
Penfions,  <&c.  and  taking  Leafes  in  Reverfion,  it  is 
very  ulual  to  allow  Compound  Intereft  to  the  Pur- 
chafer  for  his  Ready  Money;  and  therefore  it  is 
very  requilite  to  underftand  it.  In  order  to  which, 

VOL.  II. 


Let' 


P  —  the  Principal  put  to  Intereft.  1  As 

t  =  the  Time  of  its  Continuance.  >be- 

A— the  Amount  oft  he  Principal  and  Inter,  j  fore 

{the  Amount  of  1 1.  and  its  Intereft  for 
I  Tear,  at  any  given  Rate,  which  may 
/-*'•* 


Viz. 


Or, 


•he  thus  found: 

100 :  106 : :  1 :  1,06  =  the  Amount  of  1  /.  at 
6  per  Cent. 

100 :  105  : :  1 : 1,05  =  the  Amount  of  1  /.  at 
5  per  Cent. 

And  fo  on  for  any  other  afligned  Rate  of  Intereft. 
Then  if  R  =  the  Amount  of  1  /.  for  One  Tear,  at 
any  Rate. 

R  R  =  the  Amount  of  1  /.  for  Two  Tears. 
R?=  the  Amount  of  1  /.  for  Three  Tears. 
R4=the  Amount  of  1  /.  for  Pour  Tears. 
Rs=  the  Amount  of  1  /.  for  Five  Tears. 
Here  *  =  5. 

For  1 :  R  \  \  R  :  RR  : :  RR  :  RRR : :  RR R  :  R* : : 

R4 :  Rs :  &c. 

f  As  One  Pound  :  Is  to  the  Amount  of  One 
.  j  Pound  at  one  Year’s  End  :  :  So  is  that 
1  hat  js,c  Amount:  Xo  the  Amount  of  One  Pound 
Cat  two  Years  End, drc. 

Whence  it  is  plain,  that  Compound  Intereft  is 
grounded  upon  a  Series  of  Terms,  increafing,  in 
Geometrical  Proportion  continued ;  wherein  t  {viz. 
the  Number  of  Years)  does  always  afiign  the  In¬ 
dex  of  the  laft  and  higheft  Term. 

Viz.  The  Power  of  R,  which  is  R‘. 

Again ;  As  1 :  Rl ::  P  :  PRt  =  A  the  Amount  of 
P  for  the  Time,  that  Rl  =  the  Amount  of  1 1. 

As  One  Pound :  Is  to  the  Amount  of  One 
Pound  for  any  given  Time  :  :  So  is  any 
propofed  Principal,  or  Sum :  To  its  Amount 
for  the  fame  Time. 

4  K  From 


That  is,, 
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Ex.  i.  What  is  30 1.  Yearly  Rent ,  to  continue  7 
Tears,  •worth  in  ready  Money ,  allowing  6  per  Cent. 
Compound  Interejl  to  the  Purchafer  ? 

Here  is  given  #  =  30.  t—j.  and  R=i,o 6.  to 

find  P  by  Theorem  1,  viz.  ~ ■  = — -°'  —  =  1 9*95  *7* 
1  R*  1,50363 

And  30  —  19,9517=  10,0483  =  » — ^-t. 


Then  R  —  1=  0,06)10,0483(167,4716  =  P  = 
167/.  ys.  5  d.  being  the  Anfwer  required. 

Ex.  2.  What  Annuity  or  Yearly  Rent,  to  continue 
7  Tears,  may  be  purchas'd  for  167 1.  9  s.  5  d.  allowing 
6  per  Cent.  Compound  biterejl  to  the  Purchafer  ? 

In  this  Quefkion  there  is  given  P= 167,4716.  t—y. 
and  R  =  i,q6.  to  find  u  by  the  fecond  Theorem, 


Firft  PRrxR=  25 1,8 15  3.  x  1,06  =266,9242. 

And  —  PR*  =  167,4716.x  1,50363  =  251,8153. 


Then  R* — 1  =  0,50363)  15,1089(30  =  #. 

That  is,  u  =  30  /.  the  Anfwer  required. 

Ex.  3.  How  long  may  one  have  a  Leafe  of  30 1.  Yearly  Rent,  for  167 1.  9  s.  5  d.  allowing  6  per  Cent. 
Compound  Interejl  to  the  Purchafer  ? 

Here  is  given  P  =  167,4716.  u  =  30.  and  R  =  i,c6.  to  find  t  by  the  third  Theorem. 

Firft  ?-}-#  =  167,4716 -f* 30=  197,4716.  ’ 

And  — PR— 1 77,5199. 


Then  19,9515)  30  =  #  (1,50363  = 

If  this  1,50363  =  R'  be  either  continually  divided 
by  1,06  =  R  until  nothing  remain ;  or  if  it  be  fought 
in  the  Table  of  Amounts  for  Years,  See.  it  will  dis¬ 
cover  t  =  7,  which  is  the  true  Anfwer  required. 


Ex.  4.  Suppofe  one  foould  give  167 1.  9  s.  5  d.  for 
the  Pur  chafe  of  a  Penfon  or  Annuity-  of  30  1.  per 
Ann.  to  continue  Seven  Years,  At  what  Rate  of  In¬ 
terejl  per  Cent,  would  that  Purchafe  be  made,  al¬ 
lowing  Compound  Interejl  to  the  Purchafer  ? 

In  this  Quejlion  there  is  given  P  =  167,4716,  u 
=  30,  and  t  —  7  ;  to  find  R  by  Theorem  4. 


u 


The  4th  Theorem  is  this  Equation  p  =  —  A'-f-  Rl 

, —  R}+t'  which  being  brought  into  Numbers,  and 
its  Root  extracted,  as  in  the  4th  Example  of  Annui¬ 
ties  in  Arrear,  the  Value  of  R  will  be  found  1,063 
viz.  R—  1,06. 

And  then  it  will  be,  1 ;  0,06 : :  100:6,  the  Rate 
per  Cent,  as  was  required. 

Thefe  four  Examples  include  all  the  Varieties  that 
can  be  propofed  about  purchafing  Annuities  or 
Leafes,  &c.  which  are  to  be  either  immediately  en¬ 
tered  upon,  or  in  Pofleffion  at  the  Time  when  the 
Purchafe  is  made. 

But  fuch  Quejlions  as  relate  to  Annuities,  or  taking 
of  Leafes,  Sec.  in  Reverfion,  muft  be  divided  into 
two  dittinft  Quejlions ,  as  in  the  following  Examples. 

Ex.  I.  Suppofe  it  were  required  to  compute  the 
prefent  Worth  of  75  1.  Yearly  Rent ,  which  is  not  to 
commence  or  be  entered  upon  until  10  Years  hence 3 
and  then  to  continue  Seven  Years  after  that  Time,  at 
6  per  Cent.  <&c.  Compound  Interejl . 


Firft,  Find  what  75  /.  per  Annum,  to  continue 
Seven  Years,  is  worth  in  Ready  Money,  as  if  it 
were  to  be  immediately  entered  upon :  And  to  per¬ 
form  that,  there  is  given  #=75,  A=  1,063  and 
/  =  7  j  to  find  P  by  Theorem  1 .  above. 


Thus  —  : 
R* 


75 


1,50363 


=49,8793,  and  75— 49,8793 


: U  —  — 


=  25,1207—  ~  K 

Then,  R  —  1=0,06)  25,1207  (=418,6783  = 
418/.  14  s.  6%d.  the  Anfwer  to  the  firft  Part  of  the 
jfueflion. 

Then  find  what  Principal  or  Sum  put  out  10  Years, 
at  6 per  Cent.  See.  Will  amount  to  418/.  14*.  6 -Id. 

Here  is  given  ^  =  418,6783,  R=i,o6,  andr  = 
10,  to  find  P. 

Thus,  RI0=  1,7908)  418,6783  =  ^  (233,7884 
=  233/.  15  s.  yd.  the  prefent  Worth  of  75/.  per 
Ann.  in  Reverfion,  &c.  as  was  required. 

Ex.  2.  What  Annuity  or  Yearly  Rent  to  be  enter’d 
upon  10  Years  hence,  and  then  to  continue  7  Years, 
may  be  pur  chafed  for  233  1.  15  s.  9d.  Ready  Money, 
at  6  per  Cent.  &c.  Compound  Interejl  ? 

Here  is  given  P  =  233,7884,  R=i,o6,  and*  = 
10  ( the  Time  which  the  Aiinuity  is  not  to  be  entered 
upon)  to  find  A. 

Thus,  PR' =  233,7884  X  1,790847  =418,6783 
—  A,  the  Amount  of  233  /.  15  s.  yd.  put  to  Inte¬ 
rejl  10  Years,  at  6  per  Cent.  See.  then  there  is  given 
P  =*418,6783,  R=i,o6,  andr  =  7  ( the  Time  that 
the  Annuity  is  to  be  enjoyed)  to  find  u. 


Thus,  PR'x R=4i8, 6783  x  1,50363  x  1,06  =  667,3095 
■  PR' =41 8,6783  x  1,50363  =  629,5372 


R'— 1  =  0,50363)  37,7723(75  =  #. 
That  is,  #  =  75  /.  the  Yearly  Rent  required  by  the  Queftion. 


Thefe  two  Examples  of  finding  P  and  u,  do  fully 
fhew  the  Method  in  refolving  the  two  general  and 
moft  ufeful  Quejlions  about  Annuities  or  Leafes  in 
Reverfion:  And  if  there  be  Occafion,  either  the 
Rate  or  the  Time,  viz  R  or  t,  may  be  found  by  a 
due  Application  of  their  refpe&ive  Theorems. 

Now  tho’  I  have  given  Theorems  relating  to  the 
Purchafe  of  Annuities  at  Simple  Interejl,  yet  I  would 
advife  all  Purchafers  not  to  lay  out  their  Money  on 


fuch  Terms  3  for  if  they  do,  they  muft  certainly  be 
Lofers,  as  appears  by  the  following 

Example,  What  is  the  prefent  Worth  of  an  Annu- 
%lty  °f  5°  1-  per  Annum,  to  continue  40  Years,  allowing 
the  Purchafer  5  per  Cent,  per  Annum  for  his  Mo¬ 
ney  ? 

Here  is  given  #  =  50,  *  =  403  and  R=o,o5,  to 


Then 


I  N  T 


I  N  T 


Then  by  Theorem  i.  2  = 

^°°°  =  13  16,6666  =  1316/.  13*. 

4  d.  the  prefent  Worth  required. 

Now  1316/.  13*.  \d.  laid  out  at  Intereft  at  5 
per  Cent,  per  Ann.  will  bring  in  65  1.  16  s.  8  d.  per 
Ann.  which  is  15  /.  1 6  s.  8  d.  per  Ann.  more  than 
the  Purchafer  has  by  his  Annuity  ;  and  therefore  I 
think  he  would  have  made  a  bad  Purchafe,  to  have 
given  a  Sum  for  the  Purchafe  of  an  Annuity  of  50  /. 
per  Ann.  only  for  40  Years;  which,  if  laid  out  at 
Intereft,  would  have  brought  him  and  his  Heirs  in 
65  l.  1 6  f.  8  d.  per  Ann.  for  ever,  fuppofing  the  Rate 
of  Intereft  to  continue  at  5  per  Cent,  per  Ann. 


In  this  Queftion  there  is  given  u  =  75,  R=  1,06, 
to  find  P  by  Theorem  2.  Thus  R  —  1  =0,06 )  7% 
=  u  ( 1250/.  =  P,  the  Anfiuer  required ;  and  fo  for 
any  of  the  reft,  as  Occafion  requires:  But  if  the 
Rent  is  to  be  paid  either  by  Quarterly  or  Half-Yearly 
Payment s. 

Then  R  =  y/ 1,06  for  Half-Yearly'^  Payments  at 
And  R=  y/ ;  yfi  1,06  for  Quarterly  j  ^  Per  ^enf- 

C  R  =  l,o<j  for  Yearly  ~)  _ 

or)R=/T fencLac 

C  R  =  y/:  y/ 1,05  for  Quarterly  j 


Of  pur  chafing  Freehold,  Or  Real  Eftates 
at  Compound  Intereft. 

All  Freehold  or  Real  Eftates,  are  luppos’d  to  be 
purchafed  or  bought  to  continue  for  ever  (viz.,  with* 
out  any  limited  Time)  therefore  the  Bufinefs  of  com¬ 
puting  the  Value  of  fuch  Eftates,  is  grounded  upon 
a  Rank  or  Series  of  Geometrical  Proportionals ,  con- 
tinnally  aecreafing,  ad  infinitum. 

Thus,  let  P,u,R,  denote  the  fame  Data  as  be- 

u  u  u  v  u 

fore ;  then  the  Series  will  be  ^  ^  • 

and  fo  on  in  -fr  untill  the  laft  Term  =  o.  Then  will 
p  —  o  {viz.  P)  be  the  Sum  of  all  the  Antecedents, 

u 

and  P  — “ji  will  be  the  Sum  of  all  the  Confidents: 

u  u 

Therefore  it  will  be  u  :  :  P :  P —  which  pro¬ 

duces  PR — u  =  P. 

This  Equation  affords  thefe  following  Theorems. 
Theorem  1.  PR — P  —  u. 


Theorem 


Theorem 


-{ 

»■{ 


u 


R- 

P 


u 


Example.  Suppofe  a  Freehold  Efiate  of  75  I.  Yearly 
Rent  'were  to  be  fold,  JVhat  is  it  worth ,  allowing  the 
Buyer  6  per  Cent.  &c.  Compound  Interefi  for  his 
Money  ? 


The  like  is  to  be  underftood  for  any  propofed 
Rate  of  Intereft,  either  greater  or  lefts  than  6  per 
Cent. 

The  very  Ingenious  and  Learned  Captain  Halley 
hath,  in  his  Obfervations  on  the  Brefiaw  Bills  of 
Mortality,  (in  Philof.  Tranf.  N.  196.)  fhewed  feve- 
ral  Ways  of  eftimating  the  Values  of  Annuities  and 
Lives,  and  computing  the  different  Degrees  of  Mor¬ 
tality,  or  rather,  as  he  calls  it.  Vitality;  where  he 
proves.  That  ’tis  80  to  1,  that  a  Perfon  of  25  Years 
old  doth  not  die  in  a  Year :  That  ’tis  5  and  a  half 
to  one,  a  Man  of  40  lives  7  Years:  That  a  Man  of 
30  may  reafonably  expedt  to  live  between  27  and 
28  Years,  &c.  And  he  gives  Rules  for  the  Valua¬ 
tion  of  2,  3,  or  more  Lives,  and  what  an  Annuity  is 
worth  during  the  Continuance  of  any  of  them,  &c. 

INTEREST.  Befides  the  Ways  of  computing 
Intereft,  both  Simple  and  Compound,  before  deliver'd, 
I  ffiall  here  give  you  another  very  plain,  eafy  and 
ready  Method  of  computing  all  Simple  Intereft  and 
Difcount ;  as  alio  the  Way  to  find  the  Amount  or 
prefent  Value  of  any  Sum  of  Money;  or  of  any 
Annuity,  or  other  Yearly  Payment,  &c.  for  any 
Term,  not  exceeding  an  Hundred  Years  •  And  this 
from  the  accurate  and  ufeful  Tables  of  Mr.  John 
Smart,  of  the  Town-Clerk’s  Office  in  London.  And 
in  order  to  this,  the  following  Table  of  Shillings, 
Pence  and  Farthings,  reduc’d  to  the  Decimal  Parts 
of  a  Pound,  are  previoufly  neceffary. 

1 
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Shillings, 


I  N  T  I  N  T 


Shillings,  Pence,  and  Farthings,  reduced  to  the 

Decimal  Parts  of  a  Pound. 


Decimal 

j 

Decimal 

Decimal 

d. 

Decimal 

d. 

Parts  of  a 

s. 

d. 

Parts  of  a 

s. 

d. 

Parts  of  a 

s. 

Parts  ot  a 

Pound. 

Pound. 

Pound. 

Pound. 

.  — 

1 

•059375 

1 

.089583 

-  I 

-  24 

-  I 

“9* 

— 

_1_ 

4 

.OOIO42 

— 

-74 

.030208 

- 1 

-  2  2 

.060417 

- 1 

-9.4 

.090625 

"  *  2 

.002083 

~ — 

-72 

.03125 

- 1 

-24 

.061458 

-  I 

10 

.091667 

— 

3 

.OO3125 

_ — 

-74 

.032292 

- 1 

-3 

.0625 

- 1 

I0i 

.092708 

— 

- 1 

.OO4167 

— 

-8 

•033333 

-  I 

-34 

.063542 

-  I 

i°i 

•0 9375 

— 

- 1  + 

.005208 

— . 

-  84 

•034375 

- 1 

-32 

.064583 

-  I 

I0i 

.094792 

— 

1 

- 12 

.00625 

— 

-8t 

•035417 

- 1 

-3+ 

.065625 

- 1 

1 1 

•095833 

— - 

-ii 

.OO7292 

— 

•8t 

.036458 

-  I 

-4 

.066667 

- 1 

nt 

.096875 

— 

-  2 

•008333 

— 

-9 

•0  375 

-  I 

-4t 

.067708 

- 1 

114 

.097917 

— 

-25 

•00 9375 

. — 

- 9i 

.038542 

- 1 

-4i 

.06875 

- 1 

nt 

.098958 

— ■ 

-  2i 

.010417 

— - 

"9* 

•039583 

- 1 

“4i 

.069792 

-2 

— 

.  1 

— 

-  2  4 

.01 1458 

— 

-94 

.040625 

- 1 

-5 

.070833 

-3 

— 

•15 

— • 

-3 

.0125 

— - 

10 

.041667 

- 1 

-5t 

.071875 

-4 

— 

.2 

- — 

-34 

.013542 

— 

105 

.042708 

- 1 

-  5t 

.072917 

-5 

— 

•25 

— 

-3i 

.014583 

— 

107 

•04375 

- 1 

Si 

.073958 

-6 

— ■ 

•3 

-3i 

.01 5625 

— 

ioi 

.044792 

- 1 

-  6 

•0  75 

-7 

— ■ 

•35 

— 

-4 

.016667 

1 1 

•045833 

- 1 

-64 

.076042 

-8 

— 

•4 

— 

-4i 

.017708 

— 

“4 

•046875 

- 1 

-6i 

.077083 

-9 

— - 

•45 

— 

-4i 

.01875 

— 

ui 

.047917 

- 1 

-64 

.078125 

10 

- — 

•5 

— 

-4i 

.019792 

— 

Hi 

.048958 

- 1 

-7 

.079167 

1 1 

- — . 

•55 

— 

-5 

.020833 

- 1 

— 

•°5 

-  I 

-n 

.080208 

12 

— - 

.6 

— 

-5i 

.021875 

- 1 

X 

~“4 

.051042 

- 1 

"7i 

.08125 

13 

— 

.65 

— 

.022917 

- 1 

““2. 

.052083 

- 1 

-  7-2- 

/  4 

.082292 

14 

— 

•7 

— . 

"  5+ 

.023958 

- 1 

3 

”4 

.053 I25 

- 1 

-8 

•083333 

15 

— 

•75 

— 

-6 

.025 

- 1 

- 1 

.054167 

- 1 

•084375 

16 

— 

.8 

— 

■H 

.026042 

- 1 

-15 

.055208 

-  I 

-8i 

.085417 

1 7 

— 

.85 

— 

-6| 

.027003 

-  I 

-it 

.05625 

- 1 

"  84 

.086458 

18 

— 

•9 

.028125 

- 1 

-it 

.057292 

- 1 

-9 

.0875 

J9 

— ■ 

•95 

— 

-7 

.029167 

- 1 

-2 

•058333 

- 1 

-94 

.088542 

Examples  of  the  Ufe  of  the  preceding  Table. 

What  Decimal  Part  of  a  Pound  is  7  d? 

Look  in  the  Table  for  yd.  and  even  with  it  you 
will  find  .029167,  which  is  the  Decimal  required. 

What  Decimal  Part  of  a  Pound  is  17*.  6d.? 

You  will  find  the  Decimal  of  17  s.  to  be  .85,  and 
the  Decimal  of  6  d.  to  be  .025  which  added,  makes 
.875,  and  anfwers  the  Queftion. 

What  is  the  Value  of  this  Decimal  .093,75  in 
Shillings,  Pence  and  Farthings? 

Look  in  the  Table,  and  you  will  find  it  to  be 
1  s.  10  d.  t. 

Note ,  If  you  cannot  find  in  the  Table  the  exadl 
Decimal  fought  for,  take  that  which  is  neareft 
to  it,  and  you  can  never  err  above  half  a  Far¬ 
thing. 

Knowing  thus  the  Ufe  of  thefe  Decimal  Tables, 
all  the  Bufinefs  of  Simple  Interefi  will  very  eafily  be 
underftood  and  difpatch’d  as  folio weth. 


Simple  Interefi. 

The  Yearly  Interefi  of  any  Sum  of  Money  is  had, 
by  only  multiplying  the  Principal  Sum  by  the  Hun¬ 
dredth  part  of  the  Rate  of  Interefi:  For  the  Pro¬ 
duct  in  Decimals  is  the  true  Anfwer. 

Examples. 

1.  Hie  at  is  the  Interefi  of  75  Pounds  for  one 
Year ,  at  the  Rate  of  6 1.  per  Cent. 

75  rz:  Principal. 

.06  =  the  Hundredth  part  of  6 1. 

—  /.  *.  d. 

4.50  the  Product-  which  is  4  10  00 

2.  iVhat  is  the  Yearly  Interefi  of  157/.  17 s.  6d. 
at  5  /.  per  Cent.  ? 

*57*875  is  the  Decimal  for  157/.  ijs.  6d. 

.05  the  Hundredth  part  of  5  Pounds. 

7-^9375  which  is  the  Decimal  anfwering  to  7/. 

17 s'  1Qd.~->  the  Interefi  of  157/.  17 s. 

6d.  for  one  Year  at  5  l.  per  Cent. 


z 


And 
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And  fo  for  any  other  Rate  or  Sum  whatfoever. 

When  thus  the  Intereft  for  one  Year  is  found, 
divide  it  by  365  3  the  Quotient  will  be  the  Intereft 
for  one  Day. 

Thus  .01  being  the  Intereft  of  one  Pound  for 
one  Year;  if  you  Divide  that  Decimal  by  365 
(continuing  the  Work  as  long  as  you  pleafe)  you 

will  have  .00002739726028,^. - for  a 

Quotient;  which  will  be  the  Intereft  of  one  Pound 
for  one  Day;  and  at  one  per  Cent. 

Then  will  this  Decimal  .000027,  <&c.  found  as 
above ;  if  you  multiply  it  continually  by  the  Prin¬ 
cipal ,  the  Number  of  Days,  and  the  Rate  of  bit erefi, 
become  of  itfelf  an  Intereft  Table  for  any  [Sum  of 
Money,  for  any  Time,  and  at  any  Rate. 

Example. 

What  is  the  Intereft  of  150/.  for  365  Days ,  at 
6 1.  per  Cent.  ? 

.00002739726028 

150 


410958904200 

365 


150000000033000 

6 


9.00000000198000  Which  Decimal  gives  the 

Anfwer  near  enough  for  any 
Ufe,  to  be  9  Pounds, 

By  the  fame  Rule  .02  divided  by  365,  will  give 
in  the  Quotient  the  Intereft  of  one  Pound  for  one 
Day,  at  2  per  Cent,  and  .03  divided  by  365,  will 
do  the  fame  at  3  per  Cent.  And  thus  thele  Num¬ 
bers  following  were  found. 

The  Interefl  of  one  Pound  for  one  Day,  at  all  Rates, 
from  1,  t»  10  per  Cent. 

At  1  /.  percent,  is  .000027397260  <&c.  as  above. 

2  - .000054794512 

3  - 000082191781 

4  - .000109589041 

5  - 000136986301 

6  - 000164383562 

7  - .cooi  91 780822 

8  - 000219178082 

9  - .000246575342 

10 - .000273972603 


And  when  thus  the  Intereft  of  one  Pound  for  one 
Day,  and  at  any  Rate,  is  found ;  then  that  Interefl 
multiplied  by  2,  3>  4*  5*  7>  8->  and  9,  qfye.  gives 

the  Intereft  of  any  Sum  of  Money,  at  the  fame 
Rate. 

Take  an  Example  at  3  1.  per  Cent. 

Intereft  of  1 /.  for  one  Day,  is  .00008219178 

2' - .00016438356 

3  - —.00024657534 

4  - .00032876712 

(  5 - .00041095890 

6 - .00049315068 

7“ - .00057534246 

8  - .00065753424 

9  - .00073972602 

And  then  ’tis  eafy  to  find,  that  the  Intereft  of  il. 

being,  as  before,  .000082,  &c.  that  of 

10  will  be  .000822* 

100 - — .008219 

1000 - .082192* 

10000 - .821918* 

100000 - 8219178 

1000000 — - 82.191781 

Becaufe  moving  the  Point  of  Separation  ftiil  one 
Place  nearer  to  the  Left  Hand,  multiplies  any  De¬ 
cimal  by  10,  100,  1000,  &c.  as  is  fhewn  under 
Decimals. 

And  thus  the  following  Tables  of  Daily  Interefl 
were  made. 

The  Reafons  of  the  Stars  above,  fet  to  fome  of 
the  Numbers,  is  only  to  fhew  that  in  the  Con¬ 
traction  of  a  Decimal  Fraction  to  fewer  Places, 
it  is  proper  to  add  one  to  the  laft  Figure  retain’d, 
when  the  next  Figure  to  it,  which  is  omitted, 
exceeded  5. 
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t 


i 


j 


INTEREST 
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INTEREST  for  One  Day,  at  3,  4,  5,  and  6  Pound  per  Cent. 

per  Annum. 


At  3  l.  per  Cent,  per  An. 

\At  4  /.  per  Cent,  per  An. 

At  5  /.  per  Cent,  per  An.  \ 

At  6  /.  per  Cent,  per  An. 

Principal. 

Intereft. 

!  Principal. 

Intereft. 

Principal. 

Intereft. 

Principal. 

IntereiL 

1 0000000 

goooooo 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1000000 

821.9178 

739.7260 

657.5342 

575-3425 

493-i5°7 

410.9589 

328.7671 

246  5753 
164.3836 
82.1918 

I  1 0000000 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

I 000000 

1095.8904 

986.3014 

876.7123 

767.1233 

657-5342 

547-9452 

438.3562 

328.7671 

219.1781 

109.5890 

10000000 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1000000 

1369.8630 
1232.8767 
1095.8904 
958.9041 
821.9178 
684.937  5 

547-9452 

410.9589 

273.9726 

136.9863 

1 0000000 
9000000 
8000000 
7000000 
6000000 
5000000 
4009000 
3000000 
2000000 

1 000000 

1643.8356 

1479.4521 

1 3 1 5.0685 

1 150.6849 
986.3014 
821.9178 
657.5342 
493.1507 
328.7671 
164.3836 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

IOOOOO 

73.9726 
65.7534 
57.5342  1 

49-3151 

41.0959 

32.8767 

24.6575 

16.4384 

8.2192 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

IOOOOO 

98.6301 
87.671 2 
76.7123 
65.7534 

54-7945 

43.8356 

32.8767 

21.9178 

10.9589 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

123.2877 
109.5890 
95  8904 
82.1918 
68.4932 

54-5945 

41.0959 

27-3973 

1 3.6986 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

147.9452 

1  3  1.5068 

1 1 5  0685 
98.6301 
82.1918 

657534 

49.3151 

32.8767 

16.4384 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

7-3973 

6  5753 
5-7534 
493I5 

4. 1 096 

3-2^77 
2.4658 
1.6438 
.8219  | 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

9.8630 
8.7671 
7-6712 
6-5753 
5-4795 
4.3836 
3-2877 
2.1918 
,  0959 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

12.3288 

10.9589 

9.5890 

8.2192 

68493 

5-4795 

4.1096 

.  2-7397 

1.3699 

90000 

80000 

76000 

60000 

50000 

40000 

30000 

20000 

10000 

i4-7945_ 

1 3  • 1 5°7 

1 1.5068 
9.8630 

8. 2192 
6-5753 
4-9315 
3.2877 
1.6438 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

•7397 

•6575 

•5753 

.4932 

.4110 

.3288 

.2466 

.1644 

.0822 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

.9863 

.8767 

.7671 

•6575 

•5479 

•4384 

.3288 

.2192 

.1096 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

1 .2329 
1.0959 
.9589 
.8219 
.6849 

•5479 

.4110 

.2740 

.1370 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

1-4795 

I-3I5* 

1.1507 

.9863 

.8219 

•6575 
•4932 
.3288 
•  1644 

900 

800 

700 

600 

500 

400 

300 

200 

100 

.0740 

.0658 

•°575 

.0493 

.041 1 
.0329 
.0247 
.0164 
.0082 

900 

800 

700 

600 

500 

4OO 

300 

200 

100 

.0986 
.0877 
.0767 
.0658 
.0548 
.0438 
.0329 
.0219 
.01 10 

900 

800 

700 

600 

500 

400 

300 

200 

100 

•1233 

.1096 
.0959 
.0822 
.0685 
.0548 
•041 1 
.0274 
.0137 

900 

800 

700 

600 

500 

400 

300 

200 

100 

.1479 

•1315 

.1151 

.0986 

.0822 

.0658 

•0493 

.0329 

.0164. 

90 

80 

70 

60 

So 

40 

3o 

20 

10 

.0074 

.0066 

.0058 

.0049 

.0041 

.0033 

.0025 

.0016 

.0008 

90 

80 

70 

60 

50 

40 

30 

20 

10 

.0099 

.0088 

.0077 

.0066 

.0055 

.0044 

.0033 

.0022 

.001 1 

90 

80 

70 

60 

50 

40 

30 

20 

10 

.0123 

.0110 

.0096 

.0082 

.0068 

.0055 

.0041 

.0027 

.0014 

go 

80 

70 

60 

5o 

40 

30 

20 

10 

.0148 

.0132 

.0115 

.0099 

.0082 

.0066 

.0049 

.0033 

0016 

9 

8 

7 

6 

5 

4 

3 

2 

1 

.0007 

.0007 

.0006 

.0005 

.0004 

.0003 

.0002 

.0002 

.0001 

,  9 

8 

7 

6 

5 

4 

3 

2 

1 

.0010 

.0009 

.0008 

.0007 

.0005 

.0004 

.0003 

.0002 

.0001 

9 

8 

7 

6 

5 

4 

3 

2 

1 

.0012 

.00 1 1 

.0010 

.0008 

.0007 

.0005 

.0004 

.0003 

0001 

9 

8 

7 

6 

5 

4 

3 

2 

1 

.0015 

.0013 

.0012 

•  OOlO 
.0008 
.0007 
.OOO5 
.OOO3 
.0002 

interest 
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INTEREST  for  One  Day,  at  7,  8,  <?,  and  10  Pound  per  Cent. 

per  Annum . 

At  7  /  per  Cent,  per  An. 

At  8  /.  per  Cent,  per  An. 

At  9  l.  per  Cent,  per  An. 

At  1  ol.  per  Cent,  per  An  _ 

Principal. 

Intereft. 

Principal. 

Intereft. 

Principal. 

Intereft. 

Principal.  | 

Intereft. 

1 0000000 

1917.8082 

10000000 

1191 .7808 

10000000 

H65  7534 

10000000 

2739.7260 

9000000 

1726.0274 

9000000 

1972.6027 

9000000 

5219.1781 

9000000 

24657534 

8000000 

1  534.2466 

8000000 

>7534247 

cc 

0 

0 

0 

0 

0 

0 

972.6027 

8000000 

2191 .7808 

7000000 

1 342.4-658 

7000000 

>534  2466 

7000000 

726.0274 

7000000 

1917  8082 

6000000 

1 1 50.6849 

6000000 

1315.0685 

6000000 

479-452i 

6000000 

1643.8356 

5000000 

958.9041 

5000000 

095. 8904 

5000000 

1232.8767 

5000000 

1369. 8630 

4000000 

767.1233 

4000000 

876.7123 

4000000 

986.3014 

4000000 

1095  .8904 

3000000 

575  3425 

3000000 

657.5342 

3000000 

739.7260 

3000000 

821.9178 

2000000 

383.5616 

2000000 

438.3562 

2000000 

493.1507 

2000000 

547-9452  1 

1 000000 

191.7808 

1 000000 

219.1781 

1000000 

246.5753 

1 000000 

273.9726 

900000 

172.6027 

900000 

197.2603 

900000 

221.9178 

900000 

246.5753 

800000 

153.4247 

800000 

175.3425 

800000 

197.2603 

800000 

219.1781 

700000 

134.2466 

700000 

•53-4247 

700000 

172.6027 

700000 

191.7808 

600000 

500000 

1 15.0685 
95.8904 

600000 

500000 

131.5068 

109.5890 

600000 

500000 

147-9452 

123.2877 

600000 

500000 

164.3836 

136.9863 

400000 

76.7123 

400000 

87.6712 

400000 

98.6301 

400000 

109.5890 

300000 

57-5342 

300000 

65-7534 

300000 

73-9726 

300000 

82.1918 

200000 

38.3562 

200000 

43.8356 

200000 

49-3I5I 

200000 

54-7945 

1 00000 

19.1781 

100000 

21.9178  , 

IOOOOO 

24.6575 

IOOOOO 

27.3973 

90000 

17.2603 

90000 

19.7260 

90000 

22.1918 

90000 

24.6575 

80000 

15-3425 

80000 

17.5342 

80000 

19.7260 

80000 

21.9178 

70000 

13  4247 

70000 

15.3425 

70000 

17.2603 

70000 

191781 

60000 

1 1.5068 

60000 

i3-i5°7 

60000 

14-7945 

60000 

16.4384 

50000 

9.5890 

50000 

10.9589 

50000 

1 2.3288 

50000 

13.6986  : 

40000 

7-6712 

40000 

8.7671 

40000 

9.8630 

40000 

10.9589 

30000 

5-7534 

30000 

6-5753 

30000 

7-3973 

30000 

8.2192 

20000 

3-8356 

20000 

4.3836 

20000 

49315 

20000 

5-4795 

1 0000 

1.9178 

1 0000 

2.1918 

I  OOOO 

2.4658 

1 0000 

2-7397 

9000 

1.7260 

9000 

1 .9726 

9000 

2.2192 

9000 

2.4658 

8000 

1.5342 

8000 

1-7534 

8000 

1.9726 

8000 

2.1918 

7000 

1.3425 

7000 

1.5342 

7000 

1.7290 

7000 

1.9178 

6000 

1.1507 

6000 

13151 

6000 

1-4795 

6000 

1.6438 

5000 

.9589 

5000 

1.0959 

5000 

1.2329 

5000 

1.3699 

4000 

.7671 

4000 

.8767 

4000 

.9863 

4000 

i-°959 

3000 

•5753 

3000 

.6575 

3000 

•7397 

3000 

.8219 

2000 

.3836 

}  2000 

•4384 

2000 

•4932 

2000 

•5479 

1000 

.1918 

1000 

.2192 

1000 

.2466 

1000 

.2740 

900 

.1726 

900 

.1973 

900 

.2219 

900 

•2466 

800 

•1534 

800 

•1753 

800 

•1973 

800 

.2192 

700 

.1342 

700 

•1534 

700 

.1726 

700 

.1918 

600 

.1151 

600 

•1315 

600 

l  *  Xi 

*1479 

600 

.1644 

500 

•°959 

500 

.1096 

500 

.1233 

500 

.1370 

,  400 

.0767 

400 

.0877 

„  400 

.0986 

400 

.1096 

300 

•°575 

300 

.0658 

300 

.0740 

300 

.0822 

200 

.0384 

200 

.0438 

200 

.0493 

200 

.0548 

100 

•0192 

100 

* 

.0219 

100 

.0247 

1 00 

.0274 

90 

.0173 

9° 

.0197 

90 

.0222 

90 

.0247 

80 

•OI53 

80 

.0175 

80 

.0197 

80 

.0219 

70 

.0134 

70 

.0153 

70 

.0173 

70 

.0192 

60 

•0115 

60 

.0132 

60 

.0148 

60 

.0164 

5<> 

.0096 

5° 

.ono 

5° 

.0123 

5° 

.0137 

40 

.0077 

-  -  40 

.0088 

40 

.0099 

40 

.ono 

30 

.0058 

30 

.0066 

30 

.0074 

3° 

.0082 

20 

.0038 

20 

.0044 

20 

.0049 

20 

.0066 

10 

.0019 

10 

.0022 

10 

.0025 

10 

.0027 

9 

.0017 

9 

.0020 

9 

.0022 

9 

.0025 

8 

.0015 

8 

,OOl8 

8 

.0020 

8 

.0022 

7 

.0013 

7 

.0015 

7 

.0017 

7 

.0019 

6 

.001 2 

6 

.0013 

6 

.0015 

6 

.0016 

5 

.0010 

5 

.OOI  1 

5 

.0012 

5 

.0014 

4 

.coo8 

4 

.0009 

4 

.0010 

4 

•OOI  I 

3 

.0006 

3 

.OOO7 

3 

.0007 

3 

.0008 

2 

.0004 

2 

.OOO4 

2 

.0005 

2 

.0005 

1 

.0002 

1 

.0002 

1 

.0002 

1 

.0003 
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--  the  Ufe  of  the  preceding  Tables. 

When  the  Intereft  of  any  Sum  of  Money  is 
required  for  any  Number  of  Days,  multiply  the 
Principal  Sum  by  the  Number  of  Days;  and  the 
Intereft  of  that  Produdt  for  one  Day  anfwers  the 
Queftion. 

For,  the  Intereft  of  one  Pound  for  one  hundred 
Days,  is  equal  to  the  Intereft  of  one  hundred 
Pounds  for  one  Day. 

Example. 

What  is  the  Intereft  of  265  1.  for  438  Days,  at 
6  1.  per  Cent,  per  Ann.  ? 

265  /.  multiplied  by  438  (the  Number  of  Days) 
the  Prod udt  will  be  116070/.  the  Intereft  of  which 
Sum  take  out  of  the  Table  of  61.  per  Cent,  thus; 


The  Intereft  for  one  Day  of  100000  is  16.4384 

10000  is  1.6438 
6000  is  .9863 
70  is  .0115 

Principal  116070  Int.  19.0800 


Anfwer  19/.  is.  7 •*•</. 

And  thus,  by  thefe  Tables,  the  Intereft  of  any 
Sum  of  Money,  for  any  Time,  and  at  any  Rate 
of  Intereft,  from  3  /.  to  10 1.  per  Cent,  per  Ann.  is 
readily  found. 

For  the  more  eafy  finding  the  Number  of  Days, 
from  any  one  Time  given,  to  any  other,  the  fol¬ 
lowing  Table  is  made. 


the  Number  of  Days  from  any  Day  in  one  Month ,  to  the  fame  Day  in  any  other  Month, 

From 

1 

To<j 

\ 

Jan. 
Feb.  31 
Mar.  59 
Apr.  90 
May  1 20 
June  1 51 
July  1 8  i 
Aug.2 1 2 
Sept. 243 
Oft.  273 
Nov. 504 
Dec.  334 
Jan.  365 

Febr. 

Mar.  28 
Apr.  59 
May  89 
June  1 20 
July  150 
Aug.iSi 
Sept.212 
Oft.  242 
Nov.273 
Dec.  303 
Jan.  334 
Feb.  365 

March 

Apr.  31 
May  61 
June  92 
July  122 
Aug.  153 
Sept.i  84 
Oft.  21  3 
Nov. 245 
Dec.  275 
Jan.  306 
Feb.  337 
Mar.  365 

April 

May  30 
June  61 
July  91 
Aug.  1 22 
Sept.i  53 
Oft.  183 
N0V.214 
Dec.  244 
Jan.  275 
Feb.  306 
Mar.  334 
Apr.  365 

May 

June  3 1 
July  61 
Aug.  92 
Sept.i  23 
Oft.  153 
Nov.  1 84 
Dec.  214 
Jan.  245 
Feb.  276 
Mar.  304 
Apr.  335 
May  .365 

June 
July  30 
Aug.  61 
Sept.  92 
Oft.  122 
Nov. 153 
Dec.  183 
Jan.  214 
Feb.  245 
Mar.  273 
Apr.  304 
May  334 
June  365 

July  Aug. 
Aug.  31  Sept.  31 
Sept.  62  Oft.  61 
Oft.  92*Nov.  92 
Nov.i23lDec.  122 
Dec.  i53ljan.  153 
Jan.  i84|Feb.  184 
Feb.  2t 5  Mar. 21 2 
Mar.  243Apr.  243 
Apr.  274  May  273 
May  304!june  304 
June  335jjuly  334 
July  365^^365 

Sept. 
Oft.  30 
Nov.  61 
Dec.  91 
Jan.  122 
Feb.  153 
Mar.  1 81 
Apr.  21  2 
May  242 
June  273 
July  303 
Aug-334 
Sept.365 

Odtob. 

Nov.  31 
Dec.  61 
Jan.  92 
Feb.  123 
Mar.  1 51 
Apr. 182 
May  212 
June  243 
July  273 
Aug.  3  04 

SePr-335 
Oft.  365 

Now. 
Dec.  30 
Jan.  61 
Feb.  92 
Mar.  120 
Apr.  1 5 1 
May  181 
June  21 2 

July  242 
Aug.273 
Sept.  304 
Oft.  334 
Nov.365 

Dec. 

Jan.  31 
Feb.  62 
Mar.  90 
Apr.  121 
May  1 5 1 
June  182 
July  212 
Aug.243 
5Cpt.  574 
Oft.  304 
Nov.  32c 
Dec.  365 

This  Table  fliews  the  Number  of  Days,  from 
any  Day  in  any  one  Month,  to  the  fame  Day  in 
any  other  Month ;  as  from  the  ift,  5th,  10th,  or 
aoth  of  May,  to  the  ift,  5th,  10th,  or  20th  of  No¬ 
vember,  is  184  Days:  Which  is  thus  known. 

I  find  May  at  the  Head  of  one  of  the  Columns ; 
and  looking  down  that  Column,  I  find  November , 
and  even  with  it  184. 

But  if  the  Queftion  is  from  the  5th  of  May  to 
the  10th  of  November,  I  muft  add  5 ;  and  the 
Number  of  Days  will  be  189.  On  the  contrary, 
if  it  be  demanded  from  the  10th  of  May  to  the 
4th  of  November,  5  muft  be  fubtra&ed,  and  the 
Number  will  be  179.  And  thus  any  Number 
of  Days,  not  exceeding  a  Year,  are  found  by  In- 
fpe&ion. 

If  the  Time  exceed  a  Year,  as  from  the  10th  of 
May  1706,  to  the  10th  of  November  1707,  add  3 65 
to  the  Number  found  in  the  Table,  and  the  An¬ 
fwer  will  be  549  Days. 

And  as  you  may  thus  very  eafily,  and  accurate¬ 
ly  enough,  folve  all  Queftions  and  Cafes  of  Simple 
biterefr ;  fo  he  next  fhews  how  to  find  the  Difcount 
of  any  Sum  of  Money  for  any  Time,  and  at  any 
Kate  of  Inter  eft,  thus: 


divide  .02  by  1.02.  At  3  per  Cent,  divide  .03  by 
1.03,  <&c.  and  rhe  Quotients  will  be  the  feveral  Dif 
counts  required. 

Thus  the  Difcount  of  one  Pound  for  one  Year 
at' ; 

1  /. 

1  perCent.  .009900990099 

2  —  —  .0x9607843137 

3  — •  — •  .029126213592 

4  -  .038461538462 

5  —  —  .047619047619 

6  -  .056603773585 

7  —  —  .065420560748 

8  — *  —  .074074074074 

9  —  *—  .082568807339 
ro  •—  —  .090909090909 

And  then  the  Difcount  of  1  /.  being  multiplied 
by  any  Principal  Sum,  the  Product  will  be  the  An¬ 
nual  Difcount  of  that  Principal. 

Example. 

What  is  the  Difcount  of  100 1.  at  6 !.  per  Cent, 
per  Annum  ? 


1.  To  find  the  annual  Difcount  of  one  Pound,  .05660,  &c.  being  the  Difcount  of  1  /  for  one 
at  1  /.  per  C ent.  divide  .01  by  1.01.  If  at  2  per  Cent.  Year,  at  the  Rate  of  6  per  Cent,  as  above ;  that 

multi- 
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multiplied  by  100I.  will  produce  5.660377,  &£> 
Which  Decimal  being  reduced,  gives  us  5 /.  13/. 
2 -\d.  and  no  more;  And  therefore  that  is  to  be 
look’d  upon  as  the  true  Difcount  of  100/.  at  6/. 
per  Cent,  for  one  Year. 

And  yet  nothing  is  more  common,  than  to  al¬ 
low  6/  for  the  Difcount  of  100/.  for  a  Year,  at 
6  /.  per  Cent.  But  he  that  doth  fo,  certainly  wrongs 
himfelf :  For  he  ought  to  receive  fo  much  Money 
as,  at  6/.  per  Cent.  Intcreft,  will  amount  to  100/. 
in  one  Year,  which  lefs  than  94/.  6  s.  $\d.  will 
not  do. 

The  feveral  Difcounts  of  1  /.  for  one  Year  (as 
above )  and  at  the  aforefaid  Rates,  being  divided 
by  365,  will  give  the  Difcounts  for  one  Day,  at 
the  fame  Rates  ;  Viz. 

The  Difcount  for  one  Day  at 

1  /.  per  Cent.  .000027126000 

2  - • - .000053720118 

3  - .000079797845 

4  - .000105374078 

5  - - .000130463144 

6  - .000155078832 

7  - .000179234413 

8  - .000202942669 

9  - .000226215911 

10 - —  .000249066002 


And  when  thus  the  Difcount  of  one  Found  for 
one  Day ,  and  at  any  Rate,  is  found  3  if  you  multi¬ 
ply  that  by  2,  3,  4,  5,6,  &c.  it  will  give  the  Dif¬ 
count  of  any  Sum  of  Money  whatever  at  the 
fame  Rate. 

Examples  at  3  per  Cent. 

The  Difcount  for  one  Day  of 

1 1.  -  is  —  .000079797845 

2  —  — .000159595691 

3  - - .000239393536 

4  - .000319191382 

5  - .000398989227 

6  - .000478787073 

7  - .000558584918 

8  - .000638382764 

9  - .000718180609 

10 - .000797978455 

IOO - .007979784546 

1000 - .079797845458 

&c. 

And  after  this  manner  the  following  Tables  of 
Difcount  are  framed. 


DISCOUNT 

I  "  l  •  •; 

j  , 
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DISCOUNT  for  One  Day,  at  3,  4,  5,  and  6  Pound  per  Cent. 

per  Annum. 


At  3  /.  per  Cent,  per  An. 

At  4  /.  per  Cent,  per  An. 

At  5  /.  per  Cent,  per  An.\ 

At  6 1.  per  Cent,  per  An 

Principal.  |  Difcount. 

Principal. 

Dilcount. 

Principal. 

Dilcount. 

Principal. 

Difcount. 

10000000 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

i 000000 

797-9785 
718.1 806 
638.3828 
558  5849 
478.7871 
398.9892 
319. 1914 
239.3935 

159-5957 

79.7978 

j  10000000 
9000000 
8000000 
7000000 
6000000 
5000000 
4000000 
3000000 
2000000 

1000000 

i°53.74°8 

948.3667 
842  9926 
737.6185 
632.2445 
526.8704 
421.4963 
316.1222 
210.7482 

I°5-374I 

10000000 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

1000000 

13046314 

1 174.1683 
1043.7052 
913.2420 
782.7789 
652.3157 
521.8526 

39* -3894 
260.9263 
130.4631 

10000000 

9000000 

8000000 

7000000 

6000000 

5000000 

4000000 

3000000 

2000000 

I 000000 

1 550.7883 
1395.7095 
1240.6307 
1085.5518 
930.4730 

775-39+2 

620.3153 

465.2365 

310.1577 

155.0788 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

1 00000 

71 .8181 
63.8383 
55.8585 
47.8787 
39.8989, 
319*9* 
23-939+ 
15.9596 
79798 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

94.8367 
84.2993 
73.7619 
63.2244 
52.6870 
42.1496 
31.61 22 

21  O748 
10  5374 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

1 17.4168 
104.3705 
91.3242 
78.2779 
65.2316 
52.1853 
39.1389 
26.0926 
13.0463 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

139.5709 

124.0631 

108.5552 

93-0473 

77-5394 

62.03 15 
46.5236 
31 .0158 
15.5079 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

7.1818 

6.3838 

5-5858 

4.7879 

3.9899 

3.1919 

2.3939 

1 .5960 
•7980 

90000 

80000 

70000 

60000 

5.0000 

40000 

30000 

20000 

10000 

9.4837 

8.4229 

7.3762 

6.3224 

5.2687 

42150 

3.l6l2 

2.IO75 

*•0537 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

lOOOO 

11.7417 
10.4371 
i  9*324 
7.8278 
6.5232 
5-2185 

3-9*39 

2-6093 

1.3046 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

too 

*3-957* 

12.4063 

10.8555 

9  3047 
7-7539 
6.2032 
4.6524 
3.1016 
1.5508 

9000 

8000 

7000 

6000 

5000 

4000 

Jooo 

2000 

1000 

.7182 

.6384 

.5586 

.4788 

•399° 

.3192 

.2394 

.1596 

.0798 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

lOOO 

.9484 

.8430 

•7376 

.6322 

.5269 

.4215 

.3161 

.2107 

.IO54 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

1.1742 

1.0437 

.9132 

.7828 

.6523 

.5219 

•39*4 

.2609 

.1305 

*•3957 

1.2406 

1.0856 

.9305 

•7754 

.6203 

.4652 
.3102 
-*  55 1 

.1396 

.1241 

.1086 

.0930 

•0775 

.0620 

.0465 

.0310 

•°*55 

900 

800 

700 

600 

500 

400 

300 

200 

ioo 

.0718 

.0638 

•°559 
•°479 
•°399 
•03 *9 

.023,9 

.0160 

.0080 

900 

800 

700 

600 

500 

400 

300 

200 

100 

.0948 

.0843 

.0738 

.0632 

•0527 

•O421 

.0316 

•021  I 

•0105 

900 

800 

700 

600 

500 

400 

300 

200 

100 

.1174 

.1044 

.0913 

.0783 

.0652 

.0522 

.0391 

•0261 

.0130 

90 

80 

70 

60 

5° 

40 

30 

20 

10 

.0072 

.0064 

.0056 

.0048 

.0040 

.0032 

.0024 

.0016 

.0008 

90 

80 

7© 

60 

50 

40 

30 

20 

lO 

.OO95 

.0084 

.OO74 

.0063 

.OO53 

.O042 

.O032 

.0021 

•OOI  1 

90 

80 

70 

60 

50 

40 

30 

20 

10 

.0117 
.0:04 
.0091 
.0078 
.0065 
.0052 
.0039 
.0026 
.001 3 

go 

So 

70 

60 

5° 

40 

30 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

.0140 

.0124 

.0109 

.0093 

.0078 

.0062 

.0047 

.0031 

.0016 

.0014 

•  OOl  2 

•  OOI  I 

.0009 

.0008 

.0006 

.0005 

.0003 

.0002 

9 

8 

7 

6 

5 

4 

3 

2 

1 

.0007 

.0006 

■0006 

.0005 

.0004 

.0003 

.0002 

.0002 

.0001 

9 

8 

1 

5 

4 

3 

2 

1 

.0009 

.0008 

.OOO7 

.0006 

.OOO5 

.OO04 

.OOO3 

.0002 

.OOOl 

9 

8 

7 

6 

5 

4 

3 

2 

1 

.00-1  2 

.0010 

.0009 

.0008 

.0007 

.0005 

.0004 

.0003 

.0001 

discount 


I  N  T 

I  N 

T 

» 

IMS  COUNT  for  One  Day 

,  at  7,  S 

,  y,  and 

10  per  Cent. 

•>  •  r  - 

per  Annum. 

At  7  /.  per  Cent,  per  An. 

it  8  /.  per  Cent,  per  Ah 

At  9  /.  per  Cent,  per  An. 

At  10/.  per  Cent,  per  An. 

Principal. 

Dtfeount. 

Prihcipal.  | 

DSicount. 

Principal. 

Dilconnt. 

Principal. 

Diiconftt 

IOOOOOOD 

t  792.3441 

I 0000000 

20294267 

10000000 

2262.1  591 

1 0000000 

2490.6600 

9000060 

1613.1097 

9000000 

.1 826  4840 

9000000 

2035.9432 

9000000 

2241  5940 

8000000 

>433-8753 

8000000 

1623.4414 

8000000 

1 809  727 3 

8000000 

19925280 

7000000 

1 254.6407 

700COO01 

1420.5987 

7000000 

>  5*3-5>  >4 

7000000 

1743.4620 

6000000 

1075  4065 

6000000 

1  217.6560 

6000000 

‘357-2955 

6000000 

>494.3960 

5000000 

896.1721 

5000000 

> 0 1 4-7  *  33 

5006000 

1 131 .0796 

5060000 

1245.3300 

4000000 

716,9377 

4000000 

81 1 .7707 

4000000 

904.8636 

4000000 

996.2640 

3000000 

537.7032 

3000000 

608.8280 

3000000 

678.6477 

3000000 

747.1980 

2000000 

358.4688 

2000000 

405.8853 

2000000 

4-52.4318 

2000000 

498.1320 

ioctWooo 

1792344 

I oooodo 

262  9427'  : 

1 060060 

226  21 59 

r 000000 

24913660 

960000 

1613110 

960000 

182.6484 

900060 

203:5943^ 

90006a 

224.1594 

8ooo‘oo 

>43-3*75 

800606 

162.3541 

800000 

180  9727 

800000 

199.2528 

706060' 

125  464.1 

7 OOODO 

142.6599 

700000 

>5*-35>> 

700000 

>74.3462 

6  otto  0  o' 

ro7  5406 

600000 

121.7656 

600000 

‘35  7295 

600000 

1494396 

500000 

89.6172 

50000O 

1 6 1.47 1 3 

500000 

1 1 31080 

500000 

124.5330 

400000 

7 1  69  3  S 

400000 

81.1771 

400000 

90.4864 

400000 

99.6264 

300000 

5377°3 

300000 

60  8823 

300000 

67.8648 

300000 

747>9* 

200600 

35  84.69 

200000 

40  5885 

200000 

45.2432 

200000 

498132 

1  ootfoo 

>7,- 9234 

100000 

.  2a.2 9.43 

1 00000 

22.62 1 6 

1 00000 

24.9066 

90000 

16  13/1 

90006 

1  8.2648 

90000 

20  3594 

90000 

22  41 59 

8odob 

14.3388 

80000 

16.2354 

80000 

18.0973 

80000 

>9.9253 

7odob 

12.^464 

70006 

14.2660 

70000 

>5  *35> 

70000 

>7.4346 

6odod 

>°-*54‘ 

60000 

12  *766 

60000 

>3-5730 

60000 

14.9440 

50000 

8.06 1 7 

50000 

10.1-471 

50000 

1 1-3108 

50000 

>2.4533 

40000 

7.1694 

40000 

8>  177 

40000 

9-0486 

40000 

9  9626 

30000 

5.3770 

30006 

6.0883 

30000 

6.7865 

30000 

7.4720 

20000 

3-5*47 

20000 

4.0589 

20000 

4  5243 

20000 

49*13 

iqodo 

>  7923 

10000 

2.0294 

10000 

2  2622 

1 6000 

2.4907 

9060 

i  6131 

9006 

i  .8265 

9000 

2  0359 

'  9000 

2  2416 

8000 

1-4339 

8000 

1.6235 

8000 

1 .8097 

8000 

1.9925 

7000 

1.2546 

7000 

1 .4206 

7000 

I-5*  35 

7000 

>7435 

6000 

1  °754 

6000 

1  2177 

6000 

>•3573 

6000 

1.4944 

500b 

.8962 

5000 

1 .6147 

5000 

1  •  >  3  >  1 

5000 

>•2453 

400D 

.7169 

4000 

. 8*11 3 

4000 

.9049 

4000 

.9963 

3000 

•5377 

3000 

.6088 

3000 

.6786 

3006 

•74 72 

2000 

•35*5 

2666 

.4059 

2000 

.4524 

2O00 

.4981 

tooo 

.•1792 

1000 

.2029 

1006 

.2262 

1006 

.2491 

900 

•1613 

900 

.1826 

900 

.2036 

900 

•  2242 

800 

•>434 

800 

.1624 

800 

.1810 

860 

•>993 

700 

*>255 

700 

.1421 

700 

.1584 

700 

•>743 

600 

•>°75 

600 

.1218 

600 

•>357 

600 

•>494 

500 

.0896 

500 

.1015 

500 

.1131 

500 

•>245 

400 

.0717 

400 

.0812 

400 

.0905 

400 

.0996 

300 

.0538 

300 

.0609 

300 

.0679 

300 

.0747 

200 

.0358 

,  200 

.0406 

200 

.0452 

200 

.0498 

loo 

100 

b 

M 

O 

100 

.0226 

1 00 

■0249 

90 

.0161 

90 

.0183 

90 

.0204 

90 

.0224 

80 

.0143 

80 

.0162 

80 

.0181 

80 

•°>99 

70 

•0125 

70 

.C142 

70 

.0158 

70 

.0174 

60 

.0108 

60 

.0122 

60 

.61 36 

60 

•°>49 

5° 

.0090 

5° 

.0101 

5° 

.0113 

5° 

.0125 

40 

.00  ft 

40 

.0081 

40 

.0090 

40 

.0100 

30 

.0054 

33 

.0061 • 

30 

.6068 

3® 

.0075 

20 

.0036 

20 

.0041 

20 

.0045 

20 

.0050 

10 

.001 8 

1 0 

.0020 

10 

.0023 

TO 

.0025 

9 

.0016 

9 

.0018 

9 

.0020 

9 

.0022 

8 

.<5014 

8 

.0016 

8 

.■0018 

8 

.0020 

7 

.0013  ’ 

7 

.O014 

7 

.0016 

7 

.0017 

6 

.001 » 

6 

.001  2 

h 

.0014 

6 

.0015 

5 

.0009 

5 

.00 10 

5 

.001  i 

$ 

.0012 

4 

.0007 

4 

.0008 

4 

.0009 

4 

.0010 

3 

.0005 

3 

.0006 

3 

.0007 

3 

.0007 

2 

.0004 

2 

.0004 

2 

.0005 

2 

.0005 

1 

.0002 

1 

.0002 

1 

.0002 

1 

.0002 

VOL. 

It. 
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r  -  • 

-  -  ■ 

The 

I  NT 


I  N  T 


The  Ufe  of  the  preceding  T ables. 

When  the  Difcount  of  any  Sum  of  Money  is 
required  for  any  Number  of  Days,  multiply  the 
principal  Sum  by  the  Number  of  Days,  and  the 
Difcount  of  that  Produd  for  one  Day  anfwers  the 
QueftiQn.  . .  * 


Example. 

What  if  the  Difcount  of  265  1.  for  438  Days,  at 
6 1.  per  Cent,  per  Annum  ? 

265  /.  multiplied  by  438,  (the  Number  of  Days) 
the  Product  will  be  116070/.  3  the  Difcount  of 
which  Sum  take  out  of  the  Table  of  6  /.  per  Cent. 
thus : 


The  Difcount  for  one  Day  of  100000  is  15.5079 

10000  is  1  5505 
6000  is  .9305 
70  is  .0109 


Principal  1 16070.  Dif.iK.oooi 

Anfwer  18/. 

And  thus  by  thefe  Tables,  the  Difcount  of  any 
Sum  of  Money,  for  any  Time,  and  at  any  Rate, 
from  3/.  to  10./.  per  Cent,  per  Ann  is  found  rea¬ 
dily. 

J  Compound  Interefl. 

The  Amount  of  any  Sum  of  Money  in  any 
Number  of  Years,  at  Compound  Inter efi,  will  be  al¬ 
ways  had  by  the  continued  Multiplication  of  the 
Principal  by  1.03,  if  the  Rate  of  Intereft  be  3/. 
per  Cent. 3  by  1.04,  if  4/.  per  Cent .3  by  1.06,  if  the 
Race  be  6  /.  per  Cent.  6cc. 


So  l. 

1.03 

1.0609 

1.092727 

1.125509 

1.159274 

1. 19405 2 


$ 


Multiplied  by  t.03,  the 
Amount  (at  3  /.  per 
Cent.)  will  be 


) 


At  the 


End  of  the 


$ 

l 


1  ft  Year, 
id  Year, 
’d  Year, 
4th  Year, 
jth  Year, 
6  th  Year, 
7th  Year. 


And  thus  Table  the  Firft,  following,  of  the  Amount  of  1  /.  is  form  d. 


The  Prefent  Value  of  any  Sum  of  Money,  pay-  continued  Divijion  of  the  Principal  by  1.03,  1.04, 
able  at  the  End  of  any  Number  of  Days,  is  found  1.05 >  1.06,  &c.  according  as  the  Rate  of  Intereft, 
by  the  Reverfe  of  the  former  Method  3  viz.  by  the  is  3, 4,  5,  or  6  /.  per  Cent. 


Thus 


.970874/  \ 

.942596  f  Divided  by  1.03,  the  j 
.oi<c  142  \  prefent  Value  (at  3  /. -n 


•91514  ,  . 

.888487 (  per  Cent.)  will  be 
.862609V 
.837484  J 


<  000407 
)  862609 

/  -837484 

l  .813002 


3092  J 


970874  V  ViftYear, 

94259 6j  m  ad  Year, 

Divided  by  1.03,  the  V9I5I4,{  f  ^  ^ear» 

-prefent  Value  (at  3  /.  888487^ Payable  at  the  End  of  theS 4C^  Year, 

'  — .  .  V  >11  •  1  0/*_  A  ^  f  /  Voor 


5th  Year, 

6  th  Year, 

7  th  Year. 


And  thus  the  Second  of  the  following  Tables  may  be  form’d. 


The  Amount  of  any  Annuity  or  other  yearly 
Payment,  in  any  Number  of  Years,  at  3/.  per 
Cent,  per  Ann.  Compound  Intereft,  will  be  found 
thus  : 

Multiply  the  firft  yearly  Payment  by  1.03  (when  as 
in  this  Cafe,  the  Rate  of  Intereft  is  3  /.  per  Cent. 
otherwife  by  1.06,  &c.  whatever  that  be)  and  to 
the  Product  add  the  fecond  Tearly  Payment 3  which 
Addition  will  give  the  Amount  in  two  Years:  Mul¬ 
tiply  that  Amount  again  by  1  03,  1.06,  &c.  and  to 
the  Produdt  add  the  third  yearly  Payment  3  which 
Addition  will  give  the  Amount  in  three  Years,  &c. 

Example  of  1 1.  per  Ann.  at  3  /.  per  Cent. 

Firft  yearly  Payment  1 /.  the  Amount  in  1  Year. 

Multiplied  by  1.03 


1.03 

Second  Yearly  Paym.  1. 

2.03  Amount  in  2  Years. 
Multiplied  by  1.03 


Third  Yearly  Paym.  1. 

3.0909  Amount  in  3  Years, 
Multiplied  by  -  -  1.03 

3.183627 

Fourth  Yearly  Paym.  1. 

4.183627  Amount  in  4  Years, 

&c. 

And  thus  the  Third  Table  following  is  conftrutfted. 

The  prefent  Value  of  any  Annuity,  or  other 
Yearly  Payment,  to  continue  any  Number  of 
Years,  is  thus  found. 

Find  the  prefent  Value  of  that  yearly  Sum  paya¬ 
ble  at  the  End  of  1,  2,  3,  4,  or  5,  &c.  Years  by 
Divifion  3  as  is  above  directed  3  the  firft  of  which 
Values  will  be  the  prefent  Value  of  that  Annuity, 
or  Yearly  Payment  for  one  Year:  The  firft  and 
fecond  of  thofe  Values  added  together,  will  be  the 
prefent  Value  for  two  Years:  The  firft,  fecond,  and 
third,  fo  added,  will  give  the  Value  for  three  Years, 
&c. 


2.0909 


Example 

3 


I  N  T 


I  N  T 


Example  of  i 1.  per  Ann.  at  3  1.  per  Cent. 

I  tind  the  prefent  Value  of  1  /.  payable  at  the  End  of  feveral  Years,  to  be  as  here  under  exprefs’d. 

(  970874 
y  .942596 
y  91514a 


At  the  End  of  Year  is ^.888487 


, .  I 

/  837484  V 
f  .813092,0-.  J 


■  •  >  '  •  *  (  i  -  (  •  •  1  r  v 

Then  the  prefent  Value  of  1  /.  per  Ann.  at  3  /.  per  Cent. 

\  a.  ;  *  J  {  •  T  <  (  •  ,  •  t  1 

C  O  C  .870874"'!  f  1  ft  Number  above, 

V/  \  1.913470/  \i>2,  / 

j  f  ^  1  .82.86 1 2  Ji,  2,  and  3,  f 

_  V  Year  is  f  2.7i  7nno  V  heinc?  rhe  _  t.  snrl  ^  .  V 


Fori  A  Year  is  tf  5.71 7099^ being  they  i,  2,  3,  and  4,  V- 
)(  )l-5797°8(  11,2,3,4,  and  5,  f 

/  \  /  719- \  /  1,2,  3,4,5,  and  6,  \ 

y7  J  (^6.230284  J  y  1, 2, 3, 4, 5, 6,  and  7,  y 

And  thus  the  Fourth  Table  following  is  Form’d  and  Compofed. 


■it'  l.r 


added  together. 


[  I/O*' 

t  .  o'< 


1  i  V  1  . 


TABLE 


I  N  T 


I  N  T 


•  T  A  B  L  E  "  I. 

i  | 

r  c')  Pound  in  any  Number  ot  Years  not  exceeding 

|Th:ot”°”l1eS5  Rttesof  3, 1 5,  6.  7,  <*-  9,  »<*  •«*  *  <=-( 

per  /Inn.  CompoVind  Intcrcil. 


Ye.  3  per  Cent.  4 

1.  x. 030000 

2,  1.060900 

3  1.092727 

/ 

1 .040000 
i.o8i6o6 

1.124864 

I.I69859 

.perjCoit.  X 

1.050000 
1.10250O 
1.I57625 
1.21  5506 

per  Cent.  \  \ 

1.060000 

I.123600 

1.191016 

I..262477 

7  |  8 

1.070000 

x. 1 44900 
1.225043 
1.^10796 

1. 08  0000 
1.166400 
1.259712 

1. 3  60489 

per  Cent. 

1 .090000 
1.188100 
1.295029 
17411582 

0  per  Cent,  1 

1. 1 OOOOO 

1.2 1 OOOO  j 

1.3  3 1000 
x  464100 

4  1. 125509 

“"5  1.159274 

<5  1. 1 94052 

7  1.229874’ 

O  T  1  /'J/'fT  TO 

1.2166^3 

1.265319 
1.31 593? 
1.368569 

1.276282 
1.340096 
1.407 100 
1-4-77455  ' 

1 73/822  6 

1.418519 

1.503630 

1.593848 

1.^02552 

1.500730 

1.605781 

1.7 18186 

T.469328  1 
^.586874 
1.713824 
1.850930  [ 

1.538624 

4.677100 

1. S 2803 9 
t.992563 

1.0  1U)  1U  l 

1.771561 
1.948717 
2.143  5S9 _ 1 

•>  -?  <r  i  O/i  8  1 

9  I-.8047  73 

10  1-343  9 16 

xx  1384234 

1  A7  SI 6l 

1.423312 

1.480244  • 

1-539454 

1.601032 

1.55V323 

1.628895 

1.710339 

1.795856 

1. 68  947  9 
1.790848 
1.89S299 
2.012196 

1.838459  . 
1.967151 
2.104852 
2.252192 

i1.999°°5 

2.1 58925 
2.331639 
2.5I8170 

2M71893 

2*- 3  67  364 

2.580426 

2.812665 

)  /  /T^ 

2.59374* 
2.853117 
3.138428  1 

12  1  *r-i  /  /  u 

"13  1468534 

1  I4  I.5I259O 

15  I  557967 
t  r  1. 6047  o5 

1.665074 

1.731676 

1.800944 

1.872981 

1.885649 

1-97993* 

2.078928 

2.1S2875 

2.132928 

2.260904 

2.396558 

2540352 

2.409845 

2.578534 

2.759032 

2  952164 

2.7 19624 
2.937194 
3.172169 

3.425943 

3.065805 

3.341727 

3.642482 

3.970306 

3,45*27 1 
3.797498 
4.177248 
4-594973 

I7  1.652848 
iS  X.7O2433 

19  1-753506 

/,0  I.806III 

1.94790° 
2.025817 
2.106849 
2.19-1 123 

2.292018 

2.406619 

2.526950 

2.65329S 

2.692773 
2.854339 
3.025600 
3.20713  5 

3.158815 

3-379932 

3.616520 

3.869684 

3.700018 

3.996019 

4-315701 

4.660957 

4.327633 
4.717120 
5.141661 
5.60441 1 

5.054470 

5.559917 
6.115909 
6.727500  1 

Tl  1.860295 

1  22  I.9161O3 

23  I.973587 

2.032794 

2.278768 

2-3699 1 9 

2.464716 

2.563304 

2.785963 

2  925261 
3071524 
3.225100 

3.399564 

3.603537 

3.81975° 

4.048935 

4.140562 

4.430402 

4.74053° 

5.072367 

5.033834 

5.436540 

5.871464 

6.341181 

6.108808 
6.658600 
7.257874 
7.91 1083 

7.40025c  I 
8.140275 

S. 954302  : 
9-849733 

'25  2.O93778 

26  2.I5659I 

27  2.221289 

j  28  2.287928 

2.665836 

2.772470 

2.883369 

2.998703 

3.386355 

3-555673 

3.733456 

3.920129 

4.291871 

4.549383 

4.822346 
|  5.111687 

5-427433 

5.807553 

6.213S68 

6.648S3S 

6.848475 
7.396353 
7.988001 
8.627 106 

S.  62  3  08 1 
9.399153 
10.245082 
11.167139 

IO.8347O6 

1 1.9 1 S 1 7  7 
13.109994 

1  14.420994 

1  29  2.356566 

,  30  2.427262 

1  51  2.500080 

32  2.575083 

3.118651 

3.243398 

3.373133 

3.508059 

4. 1 1 6 1 3  6 
4.321942 
4.538039 

4764941 

5.4183S8 

5.743491 

6.0S8101 

6.453387 

7-114257 

7.612255 

S.145113 

8.715271 

9.317275 

10062657 

10.867669 

11.737083 

12.172182 

13.267678 

14.461769 

15.763329 

15.863093 

17.449402 

19.194342 

21.113777 

33  -652.33  5 

34  *-73  x9°5 

!  35  2.813862 

36  2.898278 

3.648381 

3.794316 

3-9+6089 

4.103933 

5.003139 

5.253343 

5.516015 

5.791816 

6.840590 

7.251025 

7.686087 

8.147252 

9.325340 
9.978 1 14 
10.67658 1 

1 1  423942 

12.676050 

13.690134 

14.785344 
1 5.968172 

17.182028 
18.72841 1 
20.413968 
22.251225 

*3.2*5155 

25.547671 

28.102438 

30.912681 

I  ~37  2.985227 

38  3.074783 

1  39  3.167027 

J  40  3.262038 

4.268090 

4458813 

4.616366 

4801021 

6.081407 

6.385477 

6.704751 

7.0399S9 

8.636087 

9.154252 

9.703507 

10.285718 

12.223618 

13.079271 

13.994820 

14-974458 

17.245626 

18.625276 

20.115298 

21.724521 

24.253S35 
26.436680 
28.81 5982 
31.409420 

34.003949 

37,404344 

41.144779 

45.*59257 

|  41  3359899 
J  42  3  460696 

43  3-5645x7 

44  3.671452 

4.993061 

5.192784 

5.400495 

5.616515 

7.391988 

7.761588 

8.149667 

8.557150 

10.902861 

11.557033 

12.250455 

12.985482 

1 6.022670 

17.144257 

18.344355 

19.62846c 

23.462483 

25.339482 

27.366640 

*9.555972 

34.236268 

37-31753* 

40.6761 10 
44.336960 

49.785182 
54.763701 
60.24007 1 
66.264078 

45  3-78I596 

46  3-895044 

47  4.01x895 

1  48  4-i3**5* 

|  49!  4-256115 

5.841176 

6.074823 

6.31781(5 

6.570528 

6.83334$ 

8.985008 
9.434258 
9.905971 
10.40x27c 
1  10.921-333 

13.764611 
14.590487 
15.46591; 
1 6.3  93  8  7  2 
17-T77  5°2 

21.002452 

22.472623 

24.045707 

25.728907 

r  '27.529930 

31.920449 

34474085 

37.232012 

40.210573 

43.427419 

43.3272S6 

52.676742 

57.417649 

.  62.5S523.7 
68.217908 

72.890486 
80.179534 
88.1974SS 
.  97.017236 
106.718960 

TABLE 


I  N  T  I  N  T 


TABLE  I.  continued. 

Being  the  Amount  of  One  Pound,  in  any  Number  of  Years,  from 
5°  to  too,  at  the  feveral  Rates  of  3,  4.,  5,  6,  7,  8,  9,  and  10/. 
per  Cent .  per  Ann,  Compound  Intereft. 


Ye. 

5° 

5* 

52 

53 

54 

55 

]  per  Cent. 

4  per  Cent. 

5  per  Cent.  j6  per  Cent 

7  per  Cent. 

8  />^r  CVtt/. 

9  per  Cent. 

1  0  per  Cent. 

4.383906 

4  515423 
4.650886 
4.790412 

4-934125 

5.082149 

7106983 
7.390951 
7.686589 
7.994052 
8.31  3814 
8.646367 

1 1 .467400 

1  2  040770 

1  2  642808 
13.274949 

13  938696 
14.635631 

18.420154 
19.525363 
20.696885 
21 .938698 
23.255020 
24.650322 

29.457025 
31.51901  7 

33-72534? 
36.0861  22 
38.612151 
41.315001 

46  901612 
50.653741 
54.706041 
59  082524 
63  809126 
68.91 3856 

74.357520 

8 1 .049697 
88.344170 

96.295145 

104.961708 

1 14.408262 

1 17.300806 

1 29  129942 
142  042936 
156.247229 
171.871952 

189.059147 

56 

57 

58 

59 

60 

5.234613 

5.391^51 

5-553401 

5.720003 

5.891603 

8.992222 

9  35*91° 
9725987 
10. 1 1 5026 

1 0.5 1 9.627 

15.367412 

16.135783 

16.942572 

17.789701 

1 8.6791 86 

26.129341 
27.697101 
29.358927 
31  1 20463 
32.987691 

44.207052 

47-301 545 
50.61 2653 

54-1  55539 
57.946a.27 

74.426964 
80.381 1 82 
86.81 161 1 
93.756540 
ioi  .257064 

1  24.705005 
135.928456 
148.162017 
161 .496598 
176.031292 

207.965062 
228. 761 568 
251.637725 
276.801489 
304.48 1648 

61 

62 
65 
64 

pi 

6.068351 

6.250402 

6+379*4 

6.631051 

6.829982 

10.940413 

1 1. 378029 

1 1.833150 

1 2.306476 
12.798735 

19  61 3145 
20.593802 
21.623493 
22  704667 
23.839901 

34-966952 
37.064969 
39.288868 
41  646200 
44.144972 

62. 002677 
66.342864 
70.986865 
75-955945 

81.272861 

*09.357629 
i r8. 106239 
127.554738 

*3  7-759**7 
148.779846 

191 .874108 
209.142778 
227.965628 
248.482535 
270.845963 

334.929871 

368.422794 

405.265073 

445.791580 

490370728 

66 

67 

68 

69 

70 

7.034382 

7.2459^9 

7.463307 

7.687206 

7.917822 

13.310685 

13  843112 
14.396836 
14972710 

1 5.571618 

25.031896 

26.283490 

27.597665 

28.977548 

30.426426 

46.793670 
49.601 290 
52.577368 
55.732010 
59.075930 

86.961962 

93.049299 

99.562750 

106.532142 

113.989392 

160.682234 

173-536813 

1  ^7  4 1 9758 
202.413338 
218.606406 

295.222099 
321.792088 
350.753376 
382.321 1 80 
416.730086 

539.407812 

593  348593 
652.683453 
717.951798 
789.746978 

71 

72 

73 

74 

75 

8-1  55357 
8.40001 7 
8.65208 1 
8.91 : 578 

9  178926 

16  194483 

1 6.842262 

17-5I5953 
iS. 216591 
18  945255 

31.947747 

33-545*34 
35.222391 
36  983510 
38. 832686 

62.620486 

66.377715 

70.360378 

74.582001 

79.056921 

121.968650 

130.506455 

139.641907 

149.416840 

159.876019 

236.094918 
254.9825 1 1 
275.3811 12 
297.41 1601 
321  204529 

454-235794 

495-ii70i6 

539  677547 
583  248526 
641.190894 

868.721675 

955-593  843 
1051. 153227 

1 156.268550 
1271.895405 

76 

77 

78 

;  79 
80 

9-454z93 

9.737922 

10.030060 
10.330962 
to  640891 

19.703065 
20.491 187 
21.310835 
22  163269 
23.049799 

40.774320 
42  813036 
44.953688 
47.201372 
!  49  561441 

83.800336 
88.828356 
94.1 58058 
98.807541 
105.795993 

171.067341 
183.042054 
*95.854998 
209.564848 
224  234388 

346.900892 
374.652963 
404  625200 
436.995216 
47I-9S4S34 

698.898074 
761 .798901 
830.360802 
905  093274 
986  551660 

1399.084945 
1538.993440 
1692  892784 
1862.18206  2 
2048.400269 

81 

82 

83 

84 

85 

10.9601 17 

1 1  288921 

1 1.627588 

1 1  976416 
12.335709 

23  971791 

24  930663 
25.927889 
26.965005 
28  043605 

52  °395i.3 
54.641489 

57-373563 

60.242241 

63  254353 

112.143753 
1 1 8.872378 
1 26.004721 
1 33.565004 

14  *•578904 

239.930795 

256.725950 

274.696767 

293.925540 

314.500328 

509.71 1 220 
550.4881 18 
594.527167 
642.089341 
693.456438 

*°75-34*3i9 
1 1 72.1 22037 
1277.61 3021 
1392. 598*93 
*5*7  932030 

2253.240295 
2478.564325 
2726.420757 
2999.062833 
3298.9691 17 

86 
87 
]  Si 
85 
9C 

12.705780 

13.086953 

13.479562 

13.883949 

14.300467 

29.165349 
30  331963 
31.545242 
32.807051 
34-H9333 

66.417071 
69-737925 
73.224821 
*  76.886062 
80.730365 

15007363c 
159.078057 
1 08  622741 
178.740105 
189  46451 

336  515351 
360.071426 
1385.276426 
412  245776 
1441.102980 

748.933007 

808.84764S 

873-555459 
943.439896 
101 8.91 5088 

*654  5459*3 
1803  455045 
1965.765999 
2142.684939 
2333.526583 

3628.866028 
3991.752631 
4390.927894 
4830.020684 
531 3.022752 

9i 

95 

9: 

9; 

9 

14729481 
15171366 
15626507 
[  16.095302 
>  16.578161 

35-48+i°7. 

36.90347! 

38.379610 

399*479+ 
41. 511386 

84.766883 

89.005227 

93  455439 
98. 128263 
103.034676 

200.832382I47 1 .9801  88 
2 1 2.88  23  25!  505. 01 8  802 
225.655264j540.3701 18 
239  194580:578  196026 
253-5462551618.669748 

1 100.428295 
1 1 88. 462558 
1283.539563 
1386. 222728 
1497  120546 

2545.723976 

2774.839134 

3024.574656 

(3296.786375 

3593-497*4? 

5844.325027 
6428.757530 
7071 .633283 
7778.796611 
8556  676272 

.  9( 

9' 

9* 

9< 

1  io< 

3  17.075506 

7  17.587771 

1  18115404 

3  18.658866 
3  19.218632 

43  17*841 
44.898715 
46.694664 
48.562450 
50.504948 

108.1 86410 
**3-59573* 

119.275517 

125.239293 

131.501258 

268.75903c 

284.884572 

301.977646 

320.096305 

339.30208/ 

s‘66 1 .976630 
>708.314994 
1757.897044 
810.94983; 
I-  867.716325 

1616.89019c 
1746.241405 
1 885.94071 8 
2036.81  5975 
2109.761  255 

3916.91 1892 
4269  433962 
4653.68301  S 
5072  51449c 
5529  040791 

9412.343899 
10353.578289 
1 1 388.9361 1 8 
1  2527.829730 
i 3780.612703 

4  O 
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T  A  B  L  E 


I  NT  I  N  T 


TABLE  II. 

The  Prefent  Value  of  One  Pound,  payable  at  the  End  of  any 
Number  of  Years  not  exceeding  ioo,  Difcounting  at  the 
feveral  Rates  of  3,  4,  5,  6,  7,  8,  9,  and  10/.  per  Cent,  per 
Ann.  Compound  Interefb 


Tc. h  per  Cent. 

.pcrCent.  |5  per  Cent.  |6 per  Cent. 

7  per  Cent. 

%  per  Cent. 

)  per  Cent. 

1 0  per  Cent. 

1 

2 

3 

4 

5 

.970874 

.942596 

-9 1 5 1 4-2 

.8884*87 

.862609 

.961539 

•924556 
.888996 
.8  54804 

.821927 

.932381  : 

.907029 

.863838 

.822702 

.783526 

•943396 

.889997 

.839619 

.792094 

.747258 

•934579 

•873439 

.816298 

.762895 

.712986 

.925926 

•857339 

.793832 

.735030 

.680583 

•917431 

.841680 

.772184 

.708425 

.649931 

.909091 

.826446 

•751315 

.683013 

.620921 

6 

7 

8 

9 

10 

.837484 

.813092 

.789409 

.766417 

.744094 

.790315 

.7599x8 

.730690 

.702587 

.675564 

.746216 

.710682 

.676839 

.644609 

.613913 

.704960 
.665057 
.62741 2 
.591898 
•558395 

.666342 

.622750 

.582009 

•543934 

.508349 

.630170 

.583491 

.540269 

.500249 

.463194 

596267 
•547034 
.501866 
.460428 
.42241 1 

.564474 

.513158 

.466507 

.424098 

•385543 

1 1 

12 

13 

H 
1  5 

.7224  1 
.701 380 
.680951 
.661 1 18 
.641862 

.649581 

.624597 

.600574 

•577475 

.555265 

.584679 

.556837 

.530321 

.505068 

.481017 

.526787 

.496969 

.468839 

•44230[ 

.417265 

.475093 

.444012 

.414965 

.387817 

.562446 

.428883 

.397114 

.367698 

.340461 

.315242 

•387533 

•355535 

.326179 

.299246 

.274538 

•35°494 

.318631 

.289664 

.263331 

.239392 

x6 

17 

18 

19 

20 

.6231 67 
.605017 

•587395 

.570286 

.553676 

.533908 

•5 1 3373 
.493628 

•474643 

.456387 

.4581 12 
.436297 
.41552! 

•395734 

.376890 

.393646 
•37*3*4 
•35°344 
•3305*3 
.31 1805 

•338735 

.316574 

.295864 

.276508 

.258419 

.291 891 
.270269 
.250249 
.231712 
.214548 

.251870 

.231073 

.211994 

.194490 

.178431 

.217629 

•197845 

•179859 

.163508 

.148644 

21 

22 

23 

24 

25 

•537549 

.521892 

.506692 

•491934 

.477606 

.438834 

.421955 

.405726 

.390121 

•3757*7 

.358942 

.341850 

•32557* 

.310068 

•295303 

.294155 

.277505 

.261797 

.246979 

.232999 

.241513 

.225713 

.210947 

.I97H7 
•  184249 

.198657 

.183941 

.170315 

.157699 

.146018 

.163698 

.150182 

.137781 

.126405 

.115968 

•i35*3i 
.122846 
.1 11678 
.101526 
.092296 

26 

27 

28 

29 
3° 

.463695 
.4501 89 
.437077 
.424346 

.41 1987 

.360689 

.346816 

•333477 

.320651 

.308319 

.281241 

.267848 

.255094 

.242946 

•23*377 

.219810 

.207368 

.195630 

.184557 

.174110 

.172196 

.160930 

.150402 

.140563 

.131367 

.135202 

.125187 

.115914 

.107328 

.099377 

.106392 

.097607 

.089548 

.082155 

•075371 

.083905 

.076278 

.069343 

.063030 

.057309 

31 

32 

33 

34 

35 

•3999^7 

•388337 

.377026 

.366045 

•355383 

.296460 

.285052 

.274094 

.263552 

.253416 

.220359 

.209866 

.199873 

.190355 

.181290 

.164255 

.*54957 
.1461 86 
.137012 
.130105 

.122773 
.114741 
•  107235 
.100219 
.093663 

.092016 

.085200 

.078889 

.073045 

.067635 

.069148 

.063438 

.058200 

.054395 

.048986 

.052099 

.047362 

.043057 

.039143 

.035584 

36 

37 

38 

39 
4C 

.345032 

.334983 

.325226 

•31  5754 
.306557 

.243669 

.234297 

.225295 

.216621 

.208289 

.172657 
.164436 
.1 56605 
.149148 
.142046 

.122741 

•i*5793 

.109238 

.103056 

.097222 

.087535 

.081809 

.076457 

.071455 

.066780 

.062625 

.057986 

.053690 

.049713 

.046031 

.044941 

.041231 

.037826 

.034703 

.031838 

.032349 

.029408 

.026735 

.024304 

.022095 

41 

42 

43 

44 

45 

.297658 

.288959 

.280543 

.272372 

.264439 

.200278 

•I92575 

.185168 

.178046 

.171198 

.135282 
.128840 
.122704 
.1 16861 
.111297 

.091719 

.086527 

.081630 

.077009 

.072650 

.062412 

.058329 

.054513 

.050946 

.047614 

.042621 

.039464 

.036541 

.033834 

.031328 

.029209 

.026797 

.024584 

.022555 

.020692 

.020086 

.018260 

.016600 

.015091 

.013719 

4^ 

47 

48 

49 
5c 

.256737 

.249259 

.241999 

.234950 

1  .228107 

.164614 

.158283 

•i52*95 

.146341 

•i4°7,3 

.105997 
.100949 
.096142 
.091 564 
.087204 

.068538 

.064658 

.060998 

.057546 

.054288 

.044499 

•041587 

.038867 

.036324 

.033948 

.029007 

.026859 

.024869 

.023027 

•021321 

.018984 

.017416 

.015978 

.014659 

.013449 

.01 2472 
.011338 
.010307 
.009370 
.008519 

TABLE 
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TABLE  II.  continued. 

Being  the  prefent  Value  of  One  Pound,  payable  at  the  End  of 
any  Number  of  Years  from  5  1  to  100,  difcounting  at  the 
feveral  Rates  of  3,  4,  5,  6,  7,  8,  9,  and  10 1.  per  Cent,  per 
Ann .  Compound  Intereft. 


Temper  Cent. 

4  perCent. 

5  per  Cent. 

6  per  Cent. 

7  perCent. 

%  perCent.  p perCent . 

\io  per  Cent. 

5i 

.221463 

.135301 

.083051 

.051215 

.031727 

.019742 

.012338 

.007744 

52 

.215013 

.130097 

.079096 

.048316 

.029651 

.01 8280 

•011319 

.007040 

53 

.208750 

.125093 

•075330 

.045582 

.027711 

.016925 

.010385 

.006400 

54 

.202670 

.120282 

.071743 

.043001 

.025899 

.015672 

.009527 

.005818 

55 

.196767 

.1 1  5656 

.068326 

.040567 

.024204 

•01451 1 

.008741 

.005289 

56 

.191036 

x 1 1 207 

.065073 

.038271 

.022621 

.013436 

.008019 

.004808 

57 

.185472 

.106930 

.061974 

.036105 

.021141 

•012441 

.007357 

.004371 

58 

.1 80070 

.102817 

•059023 

.034061 

.019758 

.011519 

•006749 

.003974 

59 

.174825 

.098863 

.056212 

•032133 

.018465 

.010666 

.006192 

.003613 

60 

.169733 

.095060 

.053536 

.030314 

.017257 

.0*9876 

.005681 

.003284 

6, 

.164789 

.091404 

.050986 

.028598 

.016128 

.009144 

.005212 

.002986 

62 

.159990 

.087889 

.048558 

.026980 

.015073 

.008467 

•004781 

•002714 

63 

•>5533° 

.084508 

.046246 

.025453 

.014087 

.007840 

•004387 

.002468 

64 

.1 50806 

.081258 

■044044 

.02401 2 

.013166 

.007259 

•004024 

•002243 

65 

•  146413 

•078133 

.041946 

.022653 

.01 2304 

.006721 

•003692 

.002039 

66 

.142149 

.075128 

.039949 

.021370 

.011497 

.0062*3 

.003387 

.001854 

67 

.138009 

.072238 

•038047 

.020161 

.010747 

.005762 

.003108 

.001685 

68 

.133989 

.069460 

.036235 

.019020 

.010044 

•005336 

.002851 

.ooi53a 

69 

.130086 

.066788 

•034509 

.017943 

.009387 

.004940 

•002616 

.001393 

7° 

.1 26297 

.064219 

.032866 

.016927 

.008773 

.004574 

.002400 

.001266 

7i 

.122619 

.061749 

.031301 

.015969 

.008199 

.004236 

•002202 

.001151 

72 

.119047 

•059374 

.029811 

.015065 

.007662 

.003922 

.002020 

.001046 

73 

.115580 

.057091 

.028391 

.014213 

.007161 

.003631 

.001 853 

.000951 

74 

.1 12214 

.054895 

.027039 

.013408 

.006693 

.003362 

.001700 

.000865 

75 

.108945 

.052784 

.025752 

.01 2649 

.006255 

.003113 

•001560 

.000786 

76 

.105772 

.050754 

.024525 

.011933 

.005846 

•002883 

.001431 

.000715 

77 

.102691 

.048801 

.023357 

.011258 

.005463 

.002669 

•001 31 3 

.000649 

78 

.099700 

.046924 

.022245 

.010620 

.005106 

.002471 

.001204 

.000591 

79 

.096796 

.045120 

.021 1 86 

.010019 

.004772 

•002288 

.001105 

.000537 

80 

.093997 

.043384 

.020177 

.009452 

.004460 

.0021 19 

.001014 

.000488 

81 

.091240 

.041716 

.019216 

.008917 

.004168 

.001962 

.000930 

.000444 

82 

.088582 

.04011 1 

.018301 

.00841 2 

.003895 

.001817 

•000853 

.000403 

83 

.086002 

.038569 

.017430 

.007936 

.003640 

.001682 

.000783 

.000367 

84 

.083497 

.037085 

.016600 

.007487 

.003402 

.001557 

•000718 

.000333 

85 

.081065 

.035659 

.015809 

.007063 

.003180 

.001442 

•000659 

.000303 

86 

.078704 

.034287 

.015056 

.006663 

.002972 

.001335 

.000604 

.000276 

87 

.076412 

.032969 

.014339 

.006286 

.002777 

.001 236 

.000554 

.000251 

88 

.074186 

.031701 

.013657 

.005930 

.002596 

•001145 

.000509 

.000228 

89 

.072026 

.030481 

.01 3006 

.005595 

.002426 

•001060 

.000467 

.000207 

90 

.069928 

.029309 

•01 2387 

005278 

.002267 

.000981 

.000428 

.000188 

9i 

.067891 

.028182 

.011797 

.004979 

.0021 19 

.000909 

.000393 

.000171 

92 

.065914 

,027098 

.011235 

.004697 

.001980 

.000841 

.000360 

.000156 

93 

.063994 

.026056 

.010700 

.004432 

.001851 

.000779 

.000331 

.000141 

94 

.0621 30 

.025053 

.010191 

.004181 

.001730 

.000721 

.000303 

.000129 

95 

.060320 

.024090 

1  .009705 

•003944 

.001616 

.000668 

.000278 

.0001 1 7 

96 

.058563 

.023163 

.009243 

.003721 

.00151 1 

.00061 8 

.000255 

.000106 

97 

.056858 

.022272 

.008803 

.003510 

.001412 

.000573 

.000234 

.000097 

98 

.055202 

.021 416 

.008384 

.003312 

.001319 

.000530 

.00021 5 

.000088 

99 

•053594 

.020592 

.007985 

.003124 

.001 233 

.000491 

.000197 

.000080 

1 00 

.052033 

.019800 

.007604 

.002947 

.001 1 52 

.000455 

.000181 

.000073 

TABLE 
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TABLE  III. 

The  Amount  of  One  Pound  in  any  Number  of  Years  not  exceeding 
ioo,  at  the  feveral  Rates  of  3,  4,  5,  6,  7,  8,  9,  and  10 l.  per  Cent, 
per  Ann.  Compound  Interefh 


Ye.  3  per  Cent. 

4  per  Cent. 

5  per  Cent. 

6  per  Cent. 

7  ptr  CV/zL 

8  per  Cent. 

9  yVr  Cent. 

1 0  per  Ce?it. 

I 

3 

4 

5 

1 .000000 
2.030600 
3.6909  6<3 

4.183^7 

5.30913(5 

1.000000 

2.040000 

3.121600 

4.246464 

5.416323 

1 .000000 
2.050000 

3.152500 

4.310125 

5.525631 

1 .000000 
2.060000 
3.183600 
4.374616 
5.637093 

I.OOOOOQ 
2 .070000 

3.214900 

4439943 

5-750739 

1. 000000 
i.oSooqq 
5.146400 
4.5061 12 
5.866601 

1. 000000 
2.090000 
3.2781OO 
4.573129 
5.984711 

1.000000 

2. 1 00000 
3.3  IOOCO 
4.641  COO 
.  6.105100 

6 

7 

8 

9 

10 

<5.4^3410 
7.(5<524<52 
8.892336 
16  159106 

11  463879 

6.632975 
7. 898294 
9*214226 
10.582795 
12.006107 

6.801913 

8.142008 

9.549109 

11.026564 

12.577893 

6.9753  *9 
8.393838 
9.897468 

1 1.491316 
13.180795 

7.153291 

8.654021 

10.259803 

11  977989 
13.816448 

7-335929 

8.922803 

10.63662S 

124S7558 

14486562 

7-523335 

9.200435 

1 1.O2S474 
13021036 
15-192930 

7.715610 
9.48  111  I 

1 1.43  588s 

1 3 -5  7947  7 
15.937425 

11 

12 

J3 

H 

15 

12.867796 

14.1926^6 

15617790 

17.086324 

18.598914 

13.486351 

15.025805 

16.626838 

18291911 

20.O23588 

14.206787 

15.917127 

17*712983 

19.598632 

11.578564 

14.971643 

16.869941 

18.882138 

21.015066 

13  275970 

1 5-7  8  3  599 
17.888451 
20.140643 
22.550488 
25.129022 

1 6.6454S  7 
18.977126 
21.495297 
24.214920 
27.152114 

1 7.560293 
20.140720 
22.953385 
26.019189 
29.360916 

1 8^53 1 167 
21.384284 
24.5227 12 
27-9749s3 
3W72482 

1 6 

17 

18 

1 9 

20 

20.156881 

21.761588 

23.414435 

25.116868 

26.870374 

21.824531 

23.697512 

25.645413 

27.671229 

29.778079 

23  657492 
25  840366 
23.132385 
80.539004 
33.065954 

25.672528 

28.2128S0 

30.905653 

33-759992 

36.785591 

27.388054“ 
30.S4021 7 
33-999033 
37.378965 
40995492 

30.324283 

33-75022 6 
37450244 
41.446263 
45-761964 

33.003399 

3<5.973704 

41*301338 

46.01S45S 

51.160119 

35.949730 

40.544703 

45-599I73 

51.159090 

57.274999 

21 

22 

*3 

24 

25 

28.676486 

30.536780 

32.452884 

34.42647O 

36.459264 

31.969202 

34.247970 

36.617S89 

39.O82604 

4I.645908 

35  719252 
38.505214 
41  430475 
44  5dI999 
47.727099 

39*992727 

43.392190 

4*5.995818 

50.815577 

54.864512 

44.865177 

49.005739 

5343*5141 

58176671 

63.249038 

50.422921 

5545*5755 

<50.893296 

66.764759 

7  3* 1 05940 

56.764530 
62.873338 
69-53  !938 
76.789813 
84.700896 

64.002499 

71.402749 

79-543024 

88.497327 

98.347059 

26 

17 

28 

29 

30 

38.55304a 
4O.759633 
42.930922 
45.218850 
47-57  541 6 

44.311745 

47.O84214 

49.967583 

52.966236 

56.O84938 

51113454 
54.669126 
5S  402583 
62.3227 12 
66.438848 

59.156383 
63.705766 
68.5281 12 
73**539798 
79*058186 

68.676470 
74483823 
80.697691 
37*  346529 
94.460786 

79.954415 

87-350768 

95.338830 

103.965935 

113.283211 

98.323977 

102.723134 

1 12.968215 

I24  135356 
136.307533 

109.181 765 

121.099942 

134.209936 

148.630930 

164.494023 

31 

32 

53 

34 

35 

56.0O2678 

52.502759 

55077841 

57*73oi77 

6O.462082 

59.3^335 

62.701469 

66.209527 

69.857909 

73.652225 

70.760790 
75298829 
80.063  7  7i 

S  5.066959 
90.320307 

84.80167  7 
90.889778 
97*343  *65 

Io4.i83755 

m.434780 

102. 07304I 
HO.218154 
H8.933425 

I28.258765 

138.236878 

I23.34586T 

i34-2I3537 

145.950620 

1 58.626670 
172.316804 

I49-57  52i6 

164.036986 

179.800315 

196.982343 

H5.710754 

236.124722 

258-375947 
2S2. 629782 
309.066463 
337.882444 

181.943425 

10I-*37773 

222.251550 

245.476705 

271.024376 

299.i26873 

330.039495 

364.043444 

401.447789 

442.522568 

36 

37 
33 

39 

40 

63.275944 

66.174223 

69.159449 

72.234233 

75401260 

77.598314 
81.702246 
85.970336 
90.409 1 50 
95025516 

95-839323 

101.628139 

107.709546 

1 14-095023 

120.799774 

119.120867’ 

127.2(53119 
135  904206 
145.05S458 

1 54.761966 

148.913460 

1 60.337402 

1 7  2.561020 
185.640292 
499-635112 

187,102148 

203.070320 

220.315945 

238.941221 

259.056519 

280.781040 

304.243523 

3^9.583005 

356.949645 

386.505617 

41 

42 

43 

44 

45 

78.663298 
82.023 197 
85.483892 
89.048409 
92.719861 

99.826536 
104  819598 
11O.OI2382 

115.412877 

121.O29392 

117  839763 

1 3  5-23 17  51 

142.993339 

151.143006 

159*700156 

165.047684 

1 7  5-950545 
i37-5o757  7 
!99-7  58032 
212.74-514 

214.609570 
230.632240 
H7- 7  76496 
266.126851 

285.749^! 

369.291864 

403.528132 

HO.S45664 

4.81.421775 

525.858735 

574-!86oai 

626.862763 
684.28041 1 
746.865648  ' 
^5. 083557  ! 

487.851824 

537-637007 

592.400707 

652.640778 

718.904856 

79I-795342 

871.974876 

960.172363 

1057.189600 

1163.908560 

46 

47 

48 

49 

50 

96.501457 

100.39650! 

104408396 

108.540648 

nt.796867 

126.870568 

132.945390 

139.263206 

i45.8>3734 

152.6670S4 

168.685164 
178.1 19422 
188.025393 

198.426663 

209.347996 

226.50S125 

241.09S612 

256.564529 

272.958401 

290.335905 

306.751763  j 
329.224386 
353.270093  j 
378.998999  1 
406.528929  1 

418.426066 ' 

452.900152 

490.132164 

530.342737 

575.770156 

Table 
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TABLE  III.  continued. 

Being  the  Amount  of  One  Pound,  in  any  Number  of  Years,  not  ex¬ 
ceeding  ioo,  at  the  feveral  Rates  of  3,  4,  3,  6,  7,  8,  9,  and  10/ 
per  Cent,  per  Ann.  Compound  Intereft. 


Ye. 

per  Cent.  [  4  per  Cent. 

5  per  Cent. 

6  per  Cent,  j  7  per  Cent. 

8  7>!?r  CV;??. 

9  per  Cent.  i  0  per  Cent. 

5i 

5* 

53 

54 
5$ 

17.180773 

21.696197 

[263470S3 

13I-137495 

36.071620 

159-773767 

167.164718 

174.851306 

182.845359 

I91-159173 

220.81  5395 
232.856165 
245.498974 
258.773922 
272.712618 

308.756059 

328.281422 

348.978308 

370.917005 

394.172027 

435-9*5955 
467.50497 1 
501.230319 
537-316442 
575.928593 

620.67 1  768 

671. 32351° 
726.03.1550 
785.1  14074 
848.923200 

889  441077 
970.490774 
1058.834943 

1 155  1 30038 

1 260.091  796 

I  23  1 .299416 

1 410.429357 
1552  472293 
1703.7195  22 
1880.591474J 

56 

57 

58 

59 
6c 

141.153768 

146.388381 

151.780033 

157-333434 

163.053437 

199.805540 

208.797762 

218.149672 

227.875659 

237.990685 

287.348249 
30271  5662 
318.851445 
335.794017 
353.583718 

41  8.822348 

444-9S1 689 
472.648790 
502.00771 8 
533.128181 

617.25359*1 
661  450646 
708.752191 
759.364844 
8!  3- 520383 

917.837056 
992. 264021 
1072.643143 

1 1 59  456754 
1253.213294 

1  374-500058 
1499.205063 
1635.133519 

17*3-295535 

1944.792134 

2069.650622  j 
2277.61  5684  I 
2,506.377252 
2758.014978! 
3034  816476I 

61 

62 

63 

64 

65 

168.945040 

175.013391 

181.263793 

187.701707 

194.332758 

248.51031  3 
259  450725 
270.828-54 
282  661904 
294.96838c 

372. 262904 
391.876049 
41  2  469851 

434-093344 
456.78901 1 

566.115872 

601.082824 

638.147793 

677.436661 

719.082861 

871.466810 
933.469487 
999.812351 
1070.79921 5 

1 146  755161 

1354  47035* 
1463  827986 
1581.934225 
1709.488963 

1 847.248080 

2120.823426 
2312.697534 
2521.840312 
2749.805040 
2 998.28847? 

3339-29*123 
3674  227935 
4042  650729  I 

4447-9 1 5  *°  2  1 
4893.707382  J 

66 

67 

68 

69 

70 

201 . 162741 
203.197623 

2I5-443552 

222.906858 

230.594064 

307.7671 16 
321 .077800 
334.920912 
349.317749 
364.290459 

480.637912!  763.227832 
505.6698071  810.021502 
531  9532981  859.622792 
559.550963!  912.200160 
588.52851  1 1  967.932170 

1228.028022 
1314.989983 
1408  039282 

1 507.602032 
1614.134173 

1996.027927 
21 56.710161 
2330.246974 
25 1 7.66673 1 
2720.080070 

3269.13443* 

3564-356537 
3S86.14S625 
4236.902002 
4619  223 182 

5384.0781  20 j 
5923.485932 
6516.8345261 
7169.517973 
7887  469776 1 

71 

72 

73 

74 

75 

238.51 1 886 
246.667242 
255.06726  0 

263.719277 

272-630856 

379.862077 
396  056560 
41 2  898823 
430.414775 
448.631366 

618.954936; 

650.902683 

684.447817 

719.670208 

756.653718 

1027.008100 

1089.62S586 

1 1 56.006301 

1 226. 366679 

1  300.948680 

1728  1 23566 
1850.092216 
1980.598671 
21 20.240578 
2269.657418 

2938.686476 

3 1 74-78 1 394 
3429.763905 
3705. 1 43°  r; 
4002.556619 

5035.953268 
5490.1 89062 
5985.306078 
6524.983625 
7113. 232151 

8&77.216754I 

9545.938429 
10501.5322  72  j 
1 1532  685499 
12708  954049) 

76 

77 

78 

79 
8c 

Ti 

:  83 

84 

85 

J281 .809781 

1291.264075 
1301.001997 
'31  r. 032057 
321.363019 

467.576621 

487.279686 

507.770873 

529.081708 

551.244977 

795.486404 

836.260724 

879.073761 

924.027449 

971.228821 

1 380.005601 

1463.805937 

1552.634293 

1646.792350 

1746.59989: 

2429.533438 

2600.600778 

2783.642833 

2979.497831 

3189.062679 

4323  761148 
4670.662040 
5045.315003 
5449-94020*1 
5886.935420 

7754.423045 
8453.321 1 19 
9215.120019 
10045.480821 
10950. 574095 

139*0.849454 

15379-934399 
16918  927*39 
1861 1.820623 
20474.002686 

332.003909 

342.964027 

13  54-2  5  2947 
^365.880536 
377.856952 

574  294776 
598. 266567 

623.197229 
649.1  251 19 
676.0901  23 

1020.790262 
1072.829775 
1 1 27  47 1 264 
1 184  844827 
1  245087069 

1852.395885 

1 964-5  3963S 

2083.412016 
2209.416737 
2342.981 741 

3413.297067 

3653.227862 

3909.953812 

4184.650579 

4478.576119 

,6358.890253 

6868.601474 

7419.089592 

8013.616759 

8635.70610c 

ii937-i25764 
13012.467082 
14184. 5891  20 
1 5462.202141 
16854.800333 

22522. 402954] 
24775  643250 
27234  207575 
29980.628332 
32979  691165 

8f 

8; 

8$ 

8c 

9< 

>  390.19266c 
402.89844c 
5415.985393 
)  429  464955 
M43-3489°4 

704.133728 
733.299078 
763.63  1041 
795.176282 
827.983334 

1  308.341422 

1374-75*493 
1444.496418 
1517721239 
1 594.607301 

2484.560646 

2634.634285 

2793.712342 

2962.335082 

3141.075187 

4793.076448 

5 1 29  59 1 795 
5489.663225 

5874.939651 
6237.1 8542; 

9349.162587 
10098.09559 < 
10906.943242 
1 1780.498701 
1 2723.938597 

18372.7323  J3 
20027.278276 
21830  733321 
2379649932c 
25939.184238 

36278.660282 

39907.526310 

43899.278941 

48290  006835 
53120. 227519 

9 

9 

9 

9 

9 

457-64937 
2472.378852 
3  +87.55021* 
3503.17672. 
5)519  2 7 20 2 

862.102665 
897.586774 
934.49024^ 
972  869S5- 
id  2 .7  8464  5 

1 675-3  37666 
1760.104549 
1  849.109776 
I-  1 94  2565265 
3  2040  69352* 

3330.53969^ 

3531.37208c 

3744.254405 

3969.90966c 

4209.10425c 

6728  28840; 
7  20026859. 
7705.28739; 
8245.65751* 
8823.83334c 

3 13742.85368; 
14843.28198c 
16031.74453c 
173 1 5.28410 
18701 .50682c 

28274.71084: 
5  30820.43481; 

33595-27395 
36619  84860; 
)  39916.63498 

5*433  250271 
64277.575298 
70706.322827 

7  77777-966iio 
85336.762721 

9 

9 

9 
9 

10 

6535.85018 
7  552-92569 
*  570  51346 
95  88.62886 
0)607. 28773 

7  1054.29603* 

2  1097.46787; 

3  1142.36659 
7  1 1 89.061  25. 
3  1237.62370 

4  2143.72820c 
3  225191461. 
2365.51034; 
2484.78586; 
2610  0251  5; 

4462.650505 

473 1  -4°953£ 
7016.29410; 
531 S.271 75 
5638.36805; 

9442.52328! 
10104.49991 
10812. S 1 49 1 

1 1570.71 195c 
1 2381-66179 

3  20198.62737; 
32181  5  51756; 

2  23561.75897 

3  25447.69968 

3  274*4  Si 566 

s  43  5  ‘  °- 1 3  2i  3C 
->  17427  04402 

51696-4779*. 

}  56350.16100 
4  61422-67549 

5  94113.438993 
103525.782892 
1 1 3879  361 182 
1 25268.297300 
2  137796  127030 
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TABLE  IV. 

The  Prefent  Value  of  One  Pound  per  Annum ,  for  any  Number 
of  Years  to  come,  not  exceeding  ioo,  at  the  feveral  Rates  of 
3,  4,  5,  6,  7,  8,  9,  and  io/.  per  Cent .  per  Ann .  Compound 
Intereft. 

2e. 

3  per  Cent. 

4  pir  Cent. 

s  per  Cent. 

6  per  Cent. 

7  per  Cent,  j  8  per  Cent.  |  q  per  Cent.  J 1 0  per  Cent. 

1 

2 

3 

4 

5 

.970874 
i-9' 3370 
2.82861 2 
3717099 
4-579707 

.961539 

1.886095 

2.775091 

3.629896 

4.451823 

.952381 

1.859410 

2.723248 

3-54595° 
4  329477 

•943396 
1-833393 
2.67301 2 
3.465106 
4.212364 

•934579 

1  80801 3 
2.624316 
3.38721 1 
4.100198 

4.766540 

5.389290 

5.971299 

6.515233 

7.023582 

.925926 

1.783265 

2.577097 

3.312127 

3.992710 

9*743* 

1.759m 

2531295 

3.239720 

3.889651 

.909091 

1-735537 

2.486852 

3.1 69865 
3.790787 

6 

7 

S 

9 

IC 

5  497192 

6  230283 
7.019693 
7.786109 

8  530203 

5.242137 

6.002055 

6.732745 

7435332 
8.1 10896 

5.075612 

5.786374 

6.463213 

7.107822 

7.721735 

4-9i7325 

5.582382 

6.209794 

6.S01692 

7.360087 

4.622880 
5  206371 
5.746640 
6.246889 
6.710082 

4.485919 

5.032953 

5  534819 

5-995247 
6.41 7658 

4- 35526i 
4.868419 

5  334926 

5- 759°24 
6.144567 

1 1 

1  2 
13 
*4 
15 

9.252625 
9.954005 
10  634956 

1 1.296074 
11.937936 

8.760477 

9385074 

9.985648 

10.563124 

1 1. 1 1 8388 

8.306415 

8  863252 

9  393573 
9.898641 

10.379658 

7.886875 

8-383844 

8.852683 

9.294984 

9.712249 

7.498675 

7.942687 

8.357652 

8.745469 

9.107913 

7.138965 

7.536079 

7-9°3  777 
8.244238 
8.559480 

6.805191 

7-160725 

7.486904 

7786151 

8. 060689 

6.495061 
6.81 3692 
7.103356 
7.366688 
7.606080 

16 

17 

18 

19 

20 

1 2.561 103 
13  166120 

13  753515 

14.323801 

14  877476 

1 1  652297 
12.165670 
12.659298 

1 3-13394* 
13.590328 

10.837770 

1 1 .274067 

1 1.689587 

1 2.085321 
12.46221 1 

10.105895 
10.477260 
10  827603 

1 1. 1 581 16 

1 1 .469921 

9.446649 
9763224 
10.059088 
10  335596 
10.594016 

8.851370 
9  1 21639 
9  371888 
9.603601 
9818149 

8.312559 

8.543632 

8.755625 

8.950115 

9128546 

7.823709 
8.021553 
8.20141 2 
8.364920 
8.513564 

2  i 

22 

23 

24 

25 

15.415026 
15  938918 
16.443610 

16.935544 

17.413149 

14.029162 

14-45 1 1 1 7 
14.856843 
15.246965 

1 5.622082 

12.821153 
13. 163003 
13.488574 
13.798642 
14-093945 

11.764077 

12.041582 

12303379 

12550357 

12-783356 

10.835525 

1 1.061242 

1 1.272189 
I1-469335 
“.653585 

10.016805 

10.200745 

10.371061 

10.528760 

10.674778 

9-292244 

9442426 

9.580207 

9.706612 

9.822580 

8.648694  ' 

8.771540 

8.883218 

8.984744 

9-077040 

26 

27 

28 

29 

30 

17.876844 
18.327033 
18.764110 
19.188456 
19  600443 

15982771 

16.329587 

16.663065 

16.983716 

j7-a9*°35 

14.375186 
14.643034 
14.8981 28 
15  141074 
15.372452 

13.003166 

1 3.210534 

1 3 .406 1 64 
13.590721 
13.764831 

1 1.825780 

1 1.986710 
12  !37H3 
12.277676 

1  2.409043 

10.809980 
10.935167 
n. 051081 

1 1.158408 
11.257785 

9.928973 
10  026580 
10.116128 
10.198283 
10.273654 

9.160945” 

9-237223 

9.306566 

9.369606 

9426914 

31 

32 

33 

34 

35 

20.000430 

2^.388767 

20.765793 

21.131838 
21  487222 

17.588495 

1 7-87355  3 

1 8.147647 
18.41 1199 

1 8.66461 5 

15592811 

15.802677 

16.002550 

16.192905 

16  374195 

13  929086 
14.084043 
14.230229 

1 4.368 1 41 
14.498246 

12  531816 
12.646557 
12  753792 
12.854011 
12.947674 

11  349802 

1 1.435002 
“•513891 

1 1.586936 
11.654570 

10  342802 
10.406240 
10.464441 
10.517836 
10.566822 

9.479013 
9.526376 
9.569432 
9.608575 
9.6441 50 

36 

37 

38 

39 
4c 

21.832254 
22.167237 
22  492464 
22.80821 7 
23.114774 

18.908284 

19.142580 

19367866 

19.584486 

19-792775 

16  546852 
16  71 1288 
16.867893 
17.017041 
17.159087 

14.620987 
14.736780 
14.846019 
14.949074 
15  046297 

1 3.03  5200 

13.117018 

* 3  *93475 
13.264930 
*3-3317*0 

11.717195 

11.775181 

1 1 .828871 

1 1.878585 

1 1  92461 5 

“.967237 

1 2.006701 
12.043242 
12.077076 

1 2.108404 

10. 611763 
10.652994 
10.690820 
*0.725523 
10.757360 

10.786569 
10.81 3366 

1°  837951 

10.860505 
10.881 197 

9.676508 

9-7059J7 

9-732651 

9.756956 

9779051 

9799137 

9817397 

9-833998 

9  849089 
9-862808 

41 

42 

43 
41 
45 

23.412402 

23.701361 

23.981904 

24.254276 

24.518715 

19  993053 
20.185628 
20.370797 

20  548843 
20.720041 

17.294369 

17.423208 

17-545913 

17.662774 

17.774070 

15.138016 

15.224543 

15.306173 

1 5.383182 
15.455832 

13.394122 

1 3 -45  245 1 
13.506963 

13-5579'° 

13.605523 

4fc 

47 

4- 

49 

5C 

24.775451 

25.024710 

25  266709 
25.501659 
25.729766 

20.884655 

21.042938 

21.195133 

21.341474 

21.482186 

17.880067 

17.981016 

18.077158 

18.168722 

1 8.255926 

15.524370 

15.589028 

1 5.650026 
15.707572 
15.761860 

13.650022 

13.691609 

13.730476 

13  766800 
13.800748  ] 

12  13741 1 

1  2.1 64269 
12-  I  891  39 
12.21  2165 
I2.233487 

10. 9001 81 
10.917597 
10.933576 
10.948235 
10.961683 

9875280 
9.88661 8 
9.896925 

9  906296 
9914814 
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TABLE  IV.  continued. 


Being  the  Prefent  Value  of  One  Pound  per  Annum ,  for  any  Number  of 
Years  to  come,  not  exceeding  too,  at  the  federal  Rates  of  3,  4,  5,  6, 
7,  8,  9,  and  ic /.  perCent.  per  Anti.  Compound  Intcrefu. 


ft. 

3  per  Cent. 

4  per  Cent. 

5  per  Cent. 

1  6  per  Cent. 

7  per  Cent. 

8  per  Cent. 

1  9  per  Cent. 

I  0  per  Cent. 

51 

25.951230 

21.6174S7 

18.338977 

15.813076 

x3-83247  5 

12.253229 

10.974021 

9«92255S 

9  929599 
9.935999  ' 
9-9+iSi  7 

52 

2d.ldd24-2 

2 1.74,7  5S4 

18.41S074 

15.861392 

13.862126 

12.27150S 

10.985341 

53 

^•374993 

21.872677 

I8.493403 

I5.906974 

I3.8S9S3S 

T2.28S434 

1 0-99  5  7 2  5 

54 

26.577663 

21.992958 

18.565146 

i 5  94997  5 

13.91573^ 

12.304105 

1 1.0052  53 

55 

2d.7  7443^5 

22.108614 

18.633472 

15.990543 

13.939941 

12.3  iS6id 

11.013993 

9  947 106 

56 

2d.9d54dd 

22.219821 

13.698545 

16.028814 

13.962561 

12.332052' 

1 1.02  20 1 2 

9  95I9I5 
9.956286 

57 

27.156938 

22.3267  51 

18.760519 

16.064919 

13.9S3702 

I2-3+4+93 

1 1.029369 

53 

27.33 1 00S 

22.42956S 

18.S19542 

16  098980 

14.003460 

12.356012 

1 1.0361 18 

9.960260 

59 

27.505853 

22.528431 

1S.875754 

16.131113 

14.021926 

12.36667S 

i  1.0423  ro 

9.963  S73 
9-9*5  7x57 

do 

27.675566 

22.62349! 

13.929290 

16.16142S 

14.039185 

12.376554 

1 1.047991 

61 

27-S4035d 

22.714896 

18.980276 

16.190026 

i4-°553h 

12.385698 

1 1.053  2°3 

9-9i6i43~ 

9.972857 

62 

2S.ooo34d 

22.802784 

1902S834 

1 6.2 1 7006 

14070384 

!2.594i65 

11.057984 

<5$ 

28.155^75 

22.887293 

19-07  5080 

16.242458 

14.084371 

12.402005 

1 1.062371 

9.97  532  5 

d4 

28.306481 

22.968551 

19-1 19124 

16.266470 

14.097637 

12.409264 

11.066395 

9  977568 

<55 

28,452894 

23.046683 

19.161071 

16.289123 

1 4. 1 0994 1 

12.4159s? 

1 1.0700s  7 

9.979607 

dd 

28.595043 

23.12181! 

19.201020 

16.3 10493 

14.121440 

12.422209 

11.073475 

9-981461 

(57 

28.733052 

23.194049 

19.239066 

16.330654 

14.132187 

12.427971 

1 CG765S2 

9-983146 

dS 

28.867041 

23.263509 

I9-275301 

16.349673 

14.142231 

12.433307 

n.079433 

9984679 

9  986071 

d* 

2S.967 127 

23  330297 

19.30981 1 

16.367616 

14.151618 

12.43^247 

•i  1.082049 

70 

29.123424 

23.394516 

!9-342677 

16.384544 

14.160391 

12.442822 

1 1.084448 

9-98  7  3  4-3 

7i 

29.246043 

23.456266 

j9‘373978 

16,4130513 

14.168590 

12.447057 

11.0S6650 

9.983489 

72 

*9-3<55°90 

23.515640 

19.403789 

16415578 

14.176252 

1 2.4509  7.9 

11.988670 

9.9S9535 

73 

29.4S0670 

23.57^73* 

19  4321S0 

16.429791 

14.183413 

12. 454610 

1 1.090523 

9-990487 

74 

29.592884 

23.627626 

19.459219 

16.443199 

14.190106 

1:2  457975 

1 1.692223 

9-991351 

9.992138 

75 

29.7^1829 

23.68041b 

19.48497° 

16.455848 

I4-19(536i 

12.4610S6 

1 1.093782 

7<5 

29.807601 

23.73  1 163 

19.509495 

16.4677S1 

14.202207 

12.463969 

i  1.095213 

9  992852 

77 

29.910293 

23-7799  65 

i9.532853 

16.479039 

14.207  670 

12.466638 

11.096526 

9.993502 

73 

30.009993 

23.826SS9 

19.555098 

16.489659 

14.212776 

12*469109 

11.097730 

9.994093 

79 

30.106789 

2387  2069 

19.576284 

16.499678 

!4>2I7547 

12.471397 

11.098835 

9-994(530 

80 

30.2007  dd 

^23.915393 

19.596461 

16.50913 1 

14.222007 

12.473515 

1 1.099849 

9.995HS 

3 1 

30.292006 

25.957109 

19.615677 

16.51804s 

14.226175 

1*475478 

1 1;  IO07  7  8 

9  995562  . 

S2 

30.380589 

23.997220 

19.633978 

16.526460 

14.230070 

12.477295 

1  1.101632 

9.995965 

S3 

30.466591 

30.550088 

24035789 

19.651408 

i6-534396 

14.233710 

12.47897  7 

I  I.IO2414 

9.996332 

84 

24.072874 

19.66S007 

16.541883 

1*237  113 

12.480534 

1 1. IO5  I32 

9  996666 

85 

50.65  1 1  54 

24.108533 

19.683S16 

16.5489+7 

14.240292 

12.4S1076 

1  I.I03791 

9-99<>969 

86 

30.709858 

24.142S20 

19.698S73 

16.555610 

14243264 

12.4833 1 1 

1  I.IO4396 

9997244 

8/ 

30.7862)0 

24.175788 

19.713212 

16.561896 

14.246041 

12.484548 

1 1. IO4950 

9-997495 

S3 

30.860457 

24.207489 

19.729869 

16  567827 

14.HS637 

12.4S5692 

II. IO5459 

9-997723 

89 

50.932482 

24.237970 

i9-7398/5 

16.573421 

14.251062 

12  4867  51 

I  I.IO5925 

9.997930 

90 

3  1,002410 

24  267279 

19.7  52262 

16.578699 

i4-253329 

12.4S7754 

1 1.1063  54 

9  99SnS 

9i 

31.070301 

24.295461 

19.764059 

16.583679 

1 4. 2  5  5448 

12.4S8642. 

11.106746 

9.99S2S9 

92 

31.136215 

24.322,558 

1 9- 7  7  5294 

16.588376 

14.257428 

12.4S94S4 

1 1. 107  107 

9.99S444 

93 

3 1.200209 

24  348614 

J9-785994 

16. 592808 

i+-259279 

12.490263 

11.107437 

9-998586 

94 

31.262338 

24  373667 

19.796185 

16.59698S 

14.26 100S 

12.490984 

1 1.107741 

9.99S714 

95 

3 1.322659 

2*397757 

19805S91 

16  600932 

14.262625 

12.491652 

i  1.10361 9 

9-99S851 

9d 

3 1.381222 

24.420900 

19.815134 

16.6046  53 

14.264135 

12  492271 

1 1 .108274 

9-99S937 

97 

3 1.438080 

24.443193 

19.823937 

16  608163 

1 4- 2  (^5  5+7 

i2  49:843 

1  r.i  08  509 

9-999034 

98 

3i49328i 

24.464608 

19832321 

16.61 1475 

14.266S66 

l2-493373 

1 1.108723 

9.999122 

99, 

31.546875 

24485200 

19.840306 

16.614599 

14.268099 

12.493S64 

1 1 .10892 1 

9-999202 

ioo' 

31.598908 

24.505000 

19.847910 

16.61  7  5dd 

14.2692  52 

12.49431 9 

1 1.109101 

9.9992-4 

33-333333  i 

25.000000  | 

20.000000  | 

16.666667  | 

14.285714  j 

12.500000  | 

11.111111  | 

■  -  -  . — - 

1 0.000c  00 

I  N  T 
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The  Ufe  of  the  preceding  Tables. 

The  Amount  or  prefent  Value  of  any  Sum  of 
Money,  for  any  Number  of  Years,  not  exceeding 
ioo,  at  any  of  the  aforefaid  Rates  of  Intereft,  is 
thus  found  : 

Look  in  the  firft  or  fecond  Table  for  the  Num¬ 
ber  of  Years,  and  even  with  that  Number,  under 
the  Rate  of  Intereft,  is  the  Amount  or  prefent  Va¬ 
lue  of  i  /.  which  Amount  or  prefent  Value  fo  found, 
being  multiply, ’~d  by  the  principal  Sum,  the  Product 
is  the  Amount  or  prefent  Value  requir’d. 

After  the  fame  manner,  the  Amount  or  prefent 
Value  of  any  Annuity,  or  other  yearly  Payment,  is 
found  by  the  third  or  fourth  Table. 

Examples. 

Queft.  i.  What  •will  125  1.  amount  unto  in  15 
Tears ,  at  5  1.  per  Cent,  per  Ann.  Compound  Interef? 

In  Table  I.  even  with  15  Years,  ano"} 
under  5  /.  per  Cent.  I  find  the  Amount  >  2.07892  8 

of  1  /.  to  be  J 

Which  multiply’d  by  the  Principal  —  - —  127 

The  Produd  will  be  —  • —  —  2  5  9. 866,^0 

■  ~~ — rr— < ■ 

Anfw.  259/.  170  4  d. 

•  ■  ■  \  '  ;  .  1 ..... 

Queft.  2.  What  is  the  prefent  Value  of  259 1.  17  s. 
4d  .'to  be  paid  at  the  End  of  15  Tears,  dij conn  ting  at 
the  Rate  of  5 1.  per  Cent,  per  Ann.  Compound  Interef  ? 


In  Table  I.  even  with  21  Years,  and} 
under  8/.  per  Cent.  I  find  the  Amount  0 3  3 ^ 34 

of  1  /.  to  be  J 

Which  multiply’d  by  —  —  150252 

The  Produd  will  be  —  —  756,343^0 

Anfu),  75  61.  6  s.  ie  4  d. 

Which  Anfwer  is  the  fame  with  that  given  to 
the  third  Queftion,  and  fhews  the  Agreement  of 
the  Tables  one  with  the  other. 

Queft.  6.  One  having  the  Leaje  of  an  Efate,  Va¬ 
lue  60  1.  per  Ann.  more  than  the  referv'd  Rent,  12 
Tears  to  come,  would  know  what  Sum  ought  to  be 
paid,  to  add  2  8  Tears  to  the  Term,  and  thereby  make 
it  40  Tears  to  come,  computing  at  the  Rate  of  61.  per 
Cent:  per  Ann.  Compound  Interef  ? 

I  find  in  Table  IV.  the  prefent  Value') 
of  1  /.  per  Ann.  for  40  Years  to  come,  >15.046297 
at  6  /.  per  Cent,  per  Ann.  to  be  J 

I  find  in-  the  lame  Table  the  Value") 
of  1  /.  per  Ann.  for  12  Years  to  come,  S  8.3838*4 
at  the  iafhe  Rate,  to  be  J 


—  6.662453 

~  —  60 

399- 747^0 


In  Table  II.  even  with  15  Years,  and*} 
under  5  l.  per  Cent.  I  find  the  prefent  Va-  >.481017 
lue  of  1 1.  to  be  J 

Which  mukiply’d  by  the  Principal  259.8667 


The  Produd  will  be 
Anfw.  125  /. 


—  —  I25.ooo,efo 


Quell.  3.  What  will  15 1.  per  Ann.  amount  unto 
in  21  Tears,  at  81.  per  Cent,  per  Ann.  Compound  In¬ 
teref  1 

In  Table  III.  even  with  2t  Years,  > 
and  under  8/.  per  Cent.  I  find  the  >50.422921 
Amount  of  1  /.  per  Ann.  to  be  -) 

Which  multiply’d  by  —  —  —  —  1^ 


The  Difference  is  • — 

Which  multiply’d  by 

The  Produd  will  be  — 

Anfw.  399/.  14/.  11  %d. 

Queft.  7.  A  has  the  FoJJejfon  of  an  Efate  0/100!. 
per  Ann.  15  Tars  to  come,  B  has  the  Reverfon  of  the 
fame  Efate  for  ever,  after  the  Expiration  of  the 
faid  15  Tears.  It  is  demanded,  What  is  the  prefent 
Value  of  A's  Term  of  15  Tears  ?  And,  What  the pre- 
Jent  Value  of  B’j  Reverfon,  computing  at  the  Rate  of 
5  1.  per  Cent,  per  Ann.  Compound  Interef  ? 

I  find  in  the  la  ft  Line  of  Table  IV.  1 
under  5/.  per  Cent,  the  Fee  Simple  ofC 
1  /.  per  Ann.  to  be  worth  20  /.  which  C2000- 
multiply’d  by  100,  the  Produd  is  ) 

I  find  in  the  fame  Table,  the  Value  Y 
of  1 1. per  Ann  15  Years  to  come,  at  the  V, 
fame  Rate,  to  be  10.3796585  which  Yio37*9°58 
multiply’d  by  100.  the  Produd  is  J 


The  Produd  will  be 
Anfw.  J*)6l.  6s.  lord. 


756.343815 


The  Difference  is 


—  962.0342 


Queft.  4-  What  is  the  prefent  Value  of  15  1.  rer 
Ann.  for  2 1  Tears  to  come,  at  8  1.  per  Cent,  per 
Ann.  Compound  Interef  ? 

In  Table  IV.  even  with  21  Years,  7 
and  under  8/.  per  Cent.  I  find  the  pre-  >10.016805 
fent  Value  of  1  /.  per  Ann.  to  be  j 
Which  mukiply’d  by  —  —  —  — 


Anfw.  1037/.  19,.  3  Id.  the  PoffeOion  of  15 

,  ,  „  ,  ,  (Years  to  come. 

9 02  •  0  %+d.  the  Reverfion  after  the 


2000  / 


(faid  15  Years. 
— ■  the  Fee  Simple. 


The  Produd  will  be  —  — 

Ajjfw.  150/.  5*.  o~d. 


150.252075 


Queft.  5.  What  will  150 1.  5  s.  o  4-  d.  amount  unto 
in  21  Tears,  at  81.  per  Cent,  per  Ann.  Compound 
Interef  ?  1 

1 


Queft.  %  For  a  Leaf  of  certain  Profits  for  fe¬ 
ver/  Tears,  A  makes  two  Offers,  either  to  pay  150J. 
as  a  Fine,  and  300 1  per  Ann.  or  1700I.  Fine, 
w:  out  any  ent.  bids  6')0\.  Fine,  and  200 1.  per 
Ann.  And  C  200 1.  Fine,  and  405  1.  per  Ann.  The 
ffpefion  is,  which  is  the  befl  Offer,  and  what  the 
Difference,  computing  at  the  Hate  cf<\  P£r  Cent 
per  Ann.  Compound  Interef?  t 

The 


I  N  T 


I  N 


The  Amount  of  i  /.  in  7  Years')  /.  s.  d 
at  5  l.  per  Cent,  (in  Table  I.)  multi-  >  211  oi  oil 
plied  by  150/.  is  j  31 

The  Amount  of  1  /.  per  Ann.  in*\ 

7  Years,  at  5/.  per  Cent,  (in  Table  >2442  12  00  *- 
III.)  multiplied  by  500  /.  is  J 

Therefore  A’s  firft  Offer,  at  the"! 

End  of  7  Years,  will  amount  untoj  2°53  *3  °4 


Cs  Offer  is  405  l.  per  Ann.  theY 
prefent  Value  of  which,  for  7  Years  > 
at  5  /.  per  Cent,  is  7  arSJ 

And  a  Fine  of  —  — . 


’2343  09  00 
200  00  00 


The  Amount  of  1  /.  in  7  Years, 
at  5  /.  per  Cent,  multiplied  by  1700/. 
is  what  A’s  2d  Offer  will  amount  ^2392  01 
to  in  the  fame  time. 


The  Amount  of  1  /.  in  7  Years,") 
at  5  /.  per  Cent,  multiplied  by  650/.  >  914  12  034.' 
is  J 

The  Amonnt  of  1  /.  per  Ann.  in’) 

7  Years,  at  5/.  per  Cent,  multiplied  >1628  08  oci 

by  200/.  is  J 

Therefore  B’s  Offer,  at  the  End  ? 
of  7  Years,  will  amount  unto  $  2543  00  °4 


The  Amount  of  1  /.  in  7  Years,*) 
at  5/.  per  Cent,  multiplied  by  200/.  >  281  08  05 
is  J 

The  Amount  of  1  /.  per  Ann.  in-v 
7  Years,  at  5  l.  per  Cent,  multiplied  >3297  10  03 
by  405  l.  is  J 


2543  09  08 

Therefore  Cs  is  more  than  A’s  ift  r,'7  * 

A’s  2d  843  09  08 
Bs~  736  oz 

Of11’  9-  A  gives  1550  1.  for  an  Annuity  of  IOO , 
per  Ann  .fir  99  Tears.  B  put,  ,530 1.  J  Z  Tt. 
reft.  It,,  requir'd  to  know,  which  will  amount  t~n 

*’  ,he  End  °f lh ‘  W  99  Tear  Z 
the  Rate  of  6 1.  ner  Cenr  nw  a  tears,  at 

terejl  ?  P  P  Ann<  Co™P°und  In . 

The  Amount  of  i  /.  per  Ann. 
in  99  Years,  at  6  l.  per  Cent. 

Tab.  III.)  multiplied  by  ioo /.  ’is  ^ 

The  Amount  of  1 1.  in  99  Years  ") 

pM 'bf,jC(o  A  U  Tab- l)  mu,Ii:  j+9«.49  °>  ,4 
Therefore  As  ioo /.  per  Ann. 


;  f‘n\  1  ’  d. 

n*\  (ID  r)3 l%-7  03  06 
'  /.  IS  J 


per  Ann.\ 

than  B’s^  35:^77  18  04 


Therefore  C’s  Offer,  at  the  End 
of  7  Years,  will  amount  unto 


}B578 


l8  08 


The  Amounts  of  the  faid  Offers,  at  the  End  of 
the  laid  Term,  being  thus  known,  look  (in  Tab,  II.) 
for  the  prefent  Value  of  1 1.  payable  at  the  End  of 
7  Years,  at  5  /.  per  Cent,  which  will  be  found  to  be 
.710682.  Which  faid  Value  being  multiplied  by 
the  faid  feveral  Amounts,  the  Produds  will  be  the 
prefent  Value  of  the  laid  feveral  Offers,  viz. 

The  prefent  Value  of  A’s  ift  will  be  1885  18  0*3 

A’s  2d  1700  GO  00 
B’s —  1807  °5  o 6 
C’s—  2543  °9  08 

Therefore  the  prefent  Value  of  what  C  offers  is 
more  than  A’s  iff  657  11  05: 

A’s  2d  843  09  08 
B’s —  736  04  02 

Which  anfwers  the  Queftion. 

Or  thus; 

iff  Offer  is  300/.  per  Ann.*i  l.  s .  d. 
ne  prefent  Value  of  which,  for  7S1725  18  03 
i  ears,  at  5  l,  per  Cent,  is  J 

And  a  Fine  of  — -  —  150  00  00 


will  amount  to  more 
1550/.  in  that  Term. 

Which  anfwers  the  Queftion. 

If  the  prefent  Value  of  that  Difference  is  requi¬ 
red.  find  the  prefent  Value  of  ,  l.  payable  at  V 
End  of  99  Years,  at  6 1.  percent,  (in  Tab  II )  which 
multiplied  by  the  Difference,  thi  Produd  S  be 
the  prefent  Value  thereof,  viz.  ml.  9s.  2d. 

th'Ifoun?ent  °f  the  Difference  is  likewife 

Find  the  prefent  Value  of  i  / 
per  Ann.  for  99  Years  to  come,’ 
at  6  /.  per  Cent,  (in  Table  IV.) 
which  multiplied  by  100  /.  the 
Produd  will  be 

Which  is  the  prefent  Value  of 
100 1.  per  Ann.  for  99  Years,  at 
6  /.  per  Cent. 

And  from  which  fubtrad 


/♦  s.  d. 
1661  09  02 


There  will  remain  — 


00  00 
hi  09  02 


Which  is  the  prefent  Value  of  the  Difference. 
Or  thus; 

The  Intereft  of  B’s  1550  /.  at  61.  per  Cent,  is 
93  /.  per  Ann.  Therefore  A  receives  7  /.  per  Ann. 
more  than  B. 

1.  s  d. 

The  prefent  Value  of  7  l.  per *) 

— -  - •  Ann.  for  99  Years  to  come,  at  6l.>  116  06  00 

1885  18  03  per  Cent,  is  j 

.  T,.  r -  The  prefent  Value  of  1550/.  to7  . 

As  2d  Offer  is  a  Fine  of  1700  00  00  be  paid  at  the  End  of  99  Years,  isj  4  t(>  10 


B  s  Offer  is  200  /.  per  Ann  the") 

>rcfent  Value  of  which,  for  7  Years,  >n57  06 

15/.  per  Cent,  is  j  y  ; 

And  a  Fine  of - 65 o  00  00 


1807  05  06 


Vol.  n. 


Therefore  the  prefent  Value  of*} 
the  Difference,  is  ^  1 1 1  09  03 


After  the  fame  manner  moft  other  ufeful  Que- 
ftions  in  Compound  lnterefl  are  eafily  anfwer’d. 


4  Q 


INTER- 


I  N  T 
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INTERFORAMINEUM,  or  Interfemineum , 
the  fame  with  Perineum. 

IN  TERJECTION,  in  Grammar,  is  an  indecli¬ 
nable  W  ord  ufed  in  a  Sentence,  to  declare  the  At¬ 
tentions  or  Paffions  of  the  JVTnd,  and  to  compleat 
the  Senfe  of  it. 

INTERIOR  Polygon:  fee  Polygon  Interior. 

INTERIOR  Talus :  fee  Talus. 

INTERLOCUTORY  Order,  is  that  which  de¬ 
cides  not  the  Caufe,  but  only  fettles  fome  interve¬ 
ning  Matter  relating  to  the  Caufe  ;  as  where  an  Or¬ 
der  is  made  by  Motion  in  Chancery,  for  the  Plain¬ 
tiff  to  have  an  Injunction  to  quit  his  Pofleffion  till 
the  hearing  of  the  Caufe;  this,  or  any  other  fuch 
Order  not  being  final,  is  Interlocutory. 

INTERMISSIO  Febrium :  fee  Apyrexia. 

INTERMITTENS  Morbus ,  is  a  Difeafe  which 
comes  at  certain  times,  and  then  remits  a  little. 

INTERNAL  Angles :  fee  Angles  Internal. 

INTERN  ODIUM,  in  Botany,  is  the  Space  con¬ 
tained  between  any  two  Knots  or  Joints  of  the  Stalk 
of  a  Plant. 

INTER NUS  Auris ,  is  a  Mufcle  which  lies  in 
a  Bony  Channel  evacuated  in  the  Os  Petrofum, 
which  makes  one  of  the  Parietes  Tympani:  One 
part  of  this  Channel  is  without  the  Tympanum ,  and 
lies  in  the  upper  part  of  the  Bony  PaiTage  which 
goes  from  the  Ear  to  the  Palate ;  the  other  part, 
which  is  w'ithin  the  Tympanum ,  advancing  as  far  as 
the  Fenefira  Ovalis,  makes  in  that  Place  a  rifing, 
upon  which,  as  on  a  Pulley,  the  Tendon  of  this 
Mufcle  pafles  to  the  other  Side  of  the  Tympanum, 
and  inferts  itfelf  at  the  pofterior  Part  of  the  Han¬ 
dle  of  the  Malleus,  a  little  below  the  Infertion  of 
the  External  Mufcle,  by  which  means  it  draws  to¬ 
wards  the  Os  Petrofum.  When  this  Mufcle  aCts  it 
pulls  the  Manubrium  of  the  Malleus  towards  the  Os 
Fetrojum,  whereby  the  Membrana  Tympani  becomes 
Tomewhat  concave  outwardly.  ,«• 

INTEROSSEI  Manus,  are  the  Mufcles  of  the 
Fingers,  which  are  diftinguiffied  into  External  and 
Internal ;  they  are  aptly  fo  named  from  their  Situa¬ 
tions.  Authors  diiagree  in  their  Number,  fome 
reckoning  fix,  others  eight,  amongif  which  they  e- 
fteem  the  AbduBor  Minimi  Digiti,  and  Indicts ;  but 
Mr.  Cowper  inclines  to  the  firft  Opinion,  conceiving 
the  two  latter  named  Mufcles  do  not  deferve  thefe 
Denominations.  They  arife  fleffiy  internally  in  the 
Palm  from  the  fuperior  Parts  of  the  Metacarpal 
Bones  next  the  Carpus,  whence  defcending,  they 
become  Tendinous  at  the  firft  Internode  of  each 
Finger  laterally,  and  pafs  to  their  Infertions  with 
the  Extenfor  Digitcrum  Communis ;  each  Incerftice 
of  the  Metacarpal  Bones  entertaining  two  Mufcles 
inferred  to  the  Sides  of  the  Fingers.  When  all 
thefe  Interojfei  adt  together,  they  draw  the  Fingers 
near  each  other,  and  affift  in  their  Extenfion,  as  Ga¬ 
len  takes  notice;  at  which  time  they,  together  with 
the  AbduBor  Indicts ,  and  Minimi  Digiti,  are  capa¬ 
ble  of  divaricating  the  Fingers,  which  Adion  can¬ 
not  be  performed  without  fome  Difficulty  by  them 
when  they  are  bended ;  which  Contrivance  of  the 
moft  Wile  Archited  is  alfo  obferved  by  Galen. 

INTEROSSEI  Pedis,  are  Mufcles  of  the  Foot; 
they  are  reckoned  to  be  feven  in  Number.  They  de¬ 
rive  their  Names  from  their  Situation,  and  may 
each  deferve  a  proper  Appellation  from  their  Ufe. 

The  Firft  may  be  called  AbduBor  Minimi  Digiti. 

The  Second,  which  is  the  Iargeft,  draws  the 
next  Toe  towards  the  lefter,  and  rmy  be  called, 
AbduBor  Auricularius. 

The  Third  antagonizes  the  former,  and  is  an 
AbduBor  of  the  Toe. 

i 


The  Fourth  may  be  called  AbduBor  Medii  Di¬ 
giti 

The  Fifth  is  an  AbduBor  of  the  fame. 

The  Sixth  is  an  AbduBor ;  and  Seventh,  Ab¬ 
duBor  Indicts  Pedis. 

All  thefe  arife  fleffiy  from  the  fuperior  Part  of 
the  Ojfa  Metatarfi  of  the  leffier  Toes,  and  becoming 
bellied,  grow  Tendinous  at  their  Infertions  to  the 
firft  Internode  of  each  leffier  Toe  laterally. 

INTERROGATION,  is  a  Figure  inRhetorick, 
in  which  the  Paffion  of  the  Speaker  introduces  a 
thing  by  way  of  Queftion,  to  make  its  Truth  the 
more  confpicuoufly  appear. 

INTERRUPTION,  as  fome  call  it,  is  the  fame 
with  Disjundion  of  Proportion  in  Geometry,  and 
is  noted  thus,  ( : :)  and  fignifieth  the  breaking  off  of 
the  R.atio  in  the  middle  of  four  disjund  or  difcrete 
Proportionals,  As  A :  B : :  C :  D ;  that  is.  As  A  is  to 
B : :  So  is  C  to  D. 

INTERSCAPULARIA,  are  the  Cavities  be¬ 
twixt  the  Shoulder-blades  and  the  Vertebres. 

INTERSECTION,  in  Mathematicks,  fignifies 
the  cutting  of  one  Line  or  Plane  by  another :  Thus 
we  fay,  that  the  mutual  InterfeBion  of  two  Planes, 
is  a  Right  Line. 

INTERSPERSUM  Vacuum:  fee  Vacuum. 

INTERSPINALES  Colli-,  thefe  are fm ail  fleffiy 
Mufcles  of  the  Neck,  arifing  from  the  fuperior  Parts 
of  each  double  fpinal  Procefs  of  the  Neck,  except 
of  the  fecond  Vertebra ;  and  are  inferced  to  the  in¬ 
ferior  Parts  of  all  the  faid  double  Spines.  When 
thefe  Mufcles  ad,  they  draw  the  Spines  of  the  Ver* 
tebra  of  the  Neck  nearer  each  other.  Thefe  were 
firft  difcovered  in  the  Year  1690. 

INTERSTELLAR,  a  Word  ufed  by  fome  Au¬ 
thors,  toexprefs  thofe  Parts  of  the  Univerfe  that  are 
without  and  beyond  our  Solar  Syftem ;  and  which 
are  fuppofed  as  Planetary  Syftems  moving  round 
each  fix’d  Star  as  the  Center  of  their  Motion,  as 
the  Sun  is  of  ours :  And  if  it  be  true,  as  ’tis  not 
improbable.  That  each  fix'd  Star  may  thus  be  a  Sun 
to  fome  habitable  Orbs  that  may  move  round  it, 
the  Interjlellar  World  will  be  infinitely  the  greater 
Part  of  the  Univerfe. 

INTERTIES,  in  a  Building,  are  thofe  fmall 
Pieces  of  Timber  that  lie  horizontally  between 
the  Sommers,  or  between  them  and  the  Sell  or 

Reafon. 

1 NTERTR  ANSVERSALES  colli  [in  Anato¬ 
my],  certain  Mufcles  between  the  tranfverfe  Pro- 
ceffes  of  the  Vertebra  of  the  Neck,  of  the  fame 
Size  and  Figure  with  the  Interfpinales. 

INTERTRIGO,  or  Attritus,  is  cutting  or  fret¬ 
ting  the  Cuticula  off  of  the  Parts  near  the  Funda¬ 
ment,  or  betwixt  the  Thighs. 

INTERVAL,  in  Mufick,  is  the  Diftance  or  Dif¬ 
ference  between  any  two  Sounds,  whereof  one  is 
more  Grave,  and  the  other  more  Acute.  They 
make  feveral  Divifions  of  an  Interval,  as  firft  into 
Simple  and  Compound:  The  Simple  Intervals  are  the 
OBave,  and  all  that  are  within  it,  as  the  Second, 
Third,  Fourth,  Fifth,  Sixth,  and  Seventh,  with  their 
Varieties:  The  Compound  ones  are  all  thofe  that  are 
greater  than  an  OBave,  as  the  Ninth,  Tenth,  Ele¬ 
venth,  &c.  with  their  Varieties. 

An  Interval  is  alfo  divided  into  Juft  ox  True,  and 
into  Falfe :  All  che  above-mentioned  Intervals,  with 
their  Varieties,  whether  Major  or  Minor,  are  y#/?; 
but  the  diminutive  or  fuperfluous  ones  are  all  Falfe : 
See  Ozanam's  DiB.  Matth.  p.  653.  An  Interval 
is  alfo  divided  into  a  Confonance  and  a  Difjonance ; 
which  fee. 


INTERVAL 
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INTERVAL  of  the  Fits  of  eafy  Reflexion,  and 
of  eafy  Tranfmiflion  of  the  Rays  of  Light,  is  the 
Spaces  between  every  Return  of  the  Fit,  and  the 
next  Return. 

Thefe  Intervals  Sir  If.  Newton  (hews  how  to  col- 
left,  and  thence  to  determine  whether  the  Rays 
fhall  be  reflefted  or  tranfmitted  at  their  fubfequent 
Incidence  on  any  pellucid  Medium.  See  Light,  &c. 
and  Newton's  Opticks ,  Book  2.  Part  3. 

INTESTATES,  in  Law ;  there  are  two  kinds  of 
Inteflates  •  one  that  makes  no  Will  at  all  3  another 
that  makes  a  Will,  and  nominates  Executors,  but 
they  refufe;  in  which  he  dies  as  an  Inteflate,  and 
the  Ordinary  commits  Adminiftration. 

INTESTINES,  the  Entrails,  Guts,  or  Bowels. 
They  are  a  long  and  large  Pipe,  which  by  feveral 
Turnings  and  Windings  reaches  from  the  Pylorus  to 
the  sinus:  They  are  knit  all  along  the  Edge  of  a 
Membrane  call’d  the  Mefintery,  and  are  ufually  fix 
times  as  long  as  the  Body  to  which  they  belong  ; 
that  fo  the  Chyle,  which  efcapes  the  Lafteals  of  one 
of  the  Guts,  may  be  taken  up  by  thofe  in  the  next. 
They  have  three  Coats,  of  which  the  inmoft  is  made 
lip  of  fliort  Fibres  bound  together  by  fine  Biood- 
Veflels,  and  difpofed  as  thofe  of  the  Stomach :  For 
the  Length  of  a  Fibre  is  the  Thicknefs  of  the  Coat. 
This  Coat,  being  much  larger  than  the  other,  lies 
in  Wrinkles  or  Plaits,  which  are  call’d  Valvula  Con- 
niventes.  It  hath  alfo  a  great  Number  of  little 
Glands,  which  in  the  fmall  Guts  lie  in  Clufters  eve¬ 
ry  where,  but  where  they  are  knit  to  the  Mefentery. 
Thefe  Glands  feem  to  feparate  a  Liquor  for  the  di¬ 
luting  of  the  thick  Chyle,  that  it  may  the  more  ea- 
fily  enter  the  fmall  Orifices  of  the  Lafteals.  The 
fecond  Coat  is  made  up  of  two  Orders  of  Mufcu- 
lar  Fibres,  one  running  ftrait,  according  to  the 
Length  of  the  Guts ;  the  other  goes  round,  deferi- 
bing  rather  a  fpiral  than  a  circular  Line.  By  the 
fucceftive  Motion  of  thefe  two  Orders  of  the  Fi¬ 
bres,  theGurs  are  in  a  continual  Undulation ;  which 
is  called  the  Vermicular  or  Feriflaltick  Motion  of  the 
Inteflines.  The  third  and  external  Coat  is  common, 
and  comes  from  the  Peritoneum. 

The  Inteflines ,  tho’  properly  but  one  continued 
Pipe,  yet  are  divided  into  fix  Parts ;  three  thin  and 
fmall,  and  three  thick  and  great.  The  thin  and 
fmall  are  the  Duodenum,  the  Jejunum,  and  Ileum. 
Thick  and  great  Guts  are  the  Cecum,  Colon ,  and 
ReElum.  See  thofe  Words. 

INTESTINE  Motion  of  the  Parts  of  Fluids. 
Where  the  attracting  Corpulcles  of  any  Fluid  are 
elaftick,  they  mult  neceflarily  produce  an  Intefline 
Motion ;  and  this  greater  or  Idler,  according  to  the 
Degrees  of  their  Elafticiry  and  attractive  Forces. 

For  two  elaftick  Particles,  after  meeting,  will  fly 
from  one  another  (abftrafting  from  the  Refiftance 
of  the  Medium)  with  the  fame  Degree  of  Velocity 
that  they  met  together  with.  fSee  Elaflicity.)  But 
when  in  leaping  back  from  one  another  they  ap¬ 
proach  other  Parricles,  their  Velocity  will  be  increafed. 

INTRENCH  MENTS,  are  all  Sorts  of  Works 
made  to  fortify  any  Poft  againft  an  Enemy :  There 
is  ufually  a  Ditch  with  a  Parapet,  or  Rows  of 
Fafcines  loaded  with  Earth,  Gabions,  Sand-bags,  or 
Hogfheads  filled  with  Earth  to  cover  the  Men  from 
the  Fire. 

INTRUSION,  is  when  the  Anceftor  dies  feized 
of  any  Eftate  of  Inheritance,  expeftant  upon  an 
Eftate  for  Life;  and  then  the  Tenant  for  Lite  dies, 
between  whofe  Death,  and  the  Entry  of  the  Heir, 
a  Stranger  does  interpofe  and  intrude. 

INTRUSIONE,  is  a  Writ  that  lies  againft  the 
Intruder. 


INTUITION,  according  to  Mr.  Locke,  is  the 
Perception  of  the  certain  Agreement  or  Dilagree- 
ment  of  any  two  Ideas  immediately  compared  to¬ 
gether. 

IN  V ADIATIONES,  was  a  Term  formerly  ufed 
in  the  Law  for  Mortgages  and  Pledges :  And  fo  In- 
vadiare  was  to  mortgage  Land. 

INVADIATUS,  in  Law,  is  when  one  has  been 
accufed  of  fome  Crime,  which  being  not  fully 
proved,  he  is  put  fub  debit  a  jidei  jujfto?ie ;  i.  e.  Sure- 
tijhip. 

INVECTED,  a  Term  in  Heraldry,  fignifying 
direftly  contrary  to  Engrailed ;  which  fee. 

INVENTION,  in  Painting,  Sculpture,  &c.  is 
the  Art  of  finding  out  proper  Objefts  for  a  Picture, 
by  the  Help  of  Hiftory  or  ancient  Fables,  &c. 

IN  VENTIONES,  was  the  Term  formerly  for 
what  is  now  called  Treafure-Trove,  viz.  Money  or 
Goods  found  by  any  Perfon,  and  not  challeng’d  by 
any  Owner:  Which  therefore  by  Common  Law 
was  due  to  the  King  (whence  that  old  Rhyme  ufed 
to  this  Day  in  many  Countries  by  the  Children, 
Who  has  lofi  ?  I  have  found. 

In  the  King's  Holy  Ground ) 

And  King  Edward  I.  we  find,  granted  to  the  Ba - 
rons  of  the  Ports,  Inventions  litas  per  Mare  <&  Ter¬ 
ras,  &c. 

INVENTORY,  is  the  Defcription  or  Repertory 
orderly  made  of  all  dead  Mens  Goods  and  Chat¬ 
tels,  prized  by  four  or  more  credible  Men,  which 
every  Execuror  or  Adminiftrator  is  bound  to  exhi¬ 
bit  to  the  Ordinary  at  fuch  times  as  he  fhall  appoint. 

INVERSE  Proportion,  or  Proportion  by  Inverfon: 
fee  the  Word  Proportion ,  N.  7. 

INVERSE  Method  of  Fluxions ,  is  the  Method 
of  finding  the  Flowing  (Quantity  from  the  Fluxion 
given ;  and  is  the  fame  with  what  the  foreign  Ma¬ 
thematicians  call  the  Calculus  Integrals :  On  which 
Subjeft  there  is  a  Treadle  publifh’d  in  French  by 
Mr.  Carre,  A.  D.  1700,  Printed  at  Paris. 

Some  call  it  Summatory  Arithmetick ;  and  the 
Reafon  and  Foundation  of  it  Mr.  Hayes  fhews  in 
his  Book  of  Fluxions. 

He  had,  in  Prop  2.  of  his  fourth  Seftion,  been 
fhewing  how  to  invefligate  the  Areas  of  Hyperboli- 
form  Figures:  And  in  Cor.  3.  of  that  Propofition,  he 
fhews  that  ’tis  manifeft,  that  any  Parabola,  or  the 
Complement  of  any  Parabola,  to  the  circumfcribed 
Parallelogram ;  or  an  Hyperbola  being  given :  And 
fuppofing  the  Ordinate  (See  Fig.  2.  annex'd)  PM—y \ 
the  Abfcifta  AP—x\  P  R  =  0  D  =  b ;  the  Axis 
O  A— c :  That  all  the  P  R,  or  b's  are  :  to  all  the 
P  M,  or  /s  : :  as  m  1 :  is  to  m. 

And  if  it  be  required  to  find  what  Proportion 
all  the  b's,  advanced  to  any  Power  n,  has  to  all  the 
fs  advanced  to  tne  fame  Power  n,  it  may  be  thus 
inveftigated. 

Suppole  the  new  Curve  N  G  to  be  deferibed, 
fo  that  PN  be  always  equal  or  proportional  to 

PM{  or  y  >  then  it  is  manifeft  that  the  Sum  of 
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all  the  /  is  equal  to  the  Sum  of  all  the  P  N,  or 
to  the  curvilineal  Space  OAGN:  And  becaufe 
/  is  always  equal  or  proportional  to  P  N,  and 
P  N  becomes  equal  to  6  G,  at  the  fame  time 
that/*  becomes  equal  to  />”=0  £*(”;  ’tis  likewife 
manifefl,  that  the  Sum  of  all  the  bn  is  equal  or  pro¬ 


portional  to  the  Sum  of  all  the  O  G,  or  the  Paral¬ 
lelogram  AOGK.  Whence  it  appears,  that  to  in- 
veftigate  the  Proportion  of  all  the  yn  to  all  the  bn  is 
the  fame  thing  as  to  inveftigate  the  Proportion  of  the 
Curvilineal  Space  A  O  G  N  to  the  Parallelogram 
AOGK.  Which  maybe  done  thus:  In  Parabo¬ 


loids  and  Hyperboloids,  the  general  Equation  ex- 
preffing  the  Nature  of  fuch  Curves  is  ym  =■  x,  and 

71 

confequently  yn  ==;)C"!  •  Now  fuppofe  /  =  z,  then 

n 

%  —  xm,  and  z”t—xnJ  which  is  an  Equation,  ex¬ 
prefling  the  Nature  of  a  Paraboliform,  or  Hyper- 
boliform  Curve. 

Let  the  faid  Curve  be  ANG ,  and  AP  —  x, 
AO  =  c ,  PN=z,  and  O G  =  d.  Then  (  Hayes 

SeCt.s.Art.oo.)  —  -4- 1 :  — : :  (mlhn:  m )  all  the  d  : 
n  n 

to  all  the  z.  And  becaufe  z  was  put  equal  to  /  ; 
therefore  when  z  or  P  N  becomes  O  G  or  d,  then 
yn  becomes  bn  j  and  confequently  d  is  =  bn j  there¬ 
fore  m  hh  n :  m : :  S :  bn :  S  :  y”. 

\  1 

Hence  we  may  eafily  deduce  the  S\th  Prop.  Arith. 
Infinit.  firfi  discovered  by  the  Learned  Dr.  W allis. 

CONSECTART  I. 

n 

1.  For  we  found  before  z  —  xm,  and  it  is  alfo  m 
:  m  4-  n : :  1 : 1 4-  — ;  ;  v”  ;  ;  b”.  in  the  direff  Series , 

m 

and  1  :  1  —  £  : :  all  they :  all  the  bn.  in  the  Nega¬ 
tive  Series.  Whence  it  is  evident,  that  if  the  Ex¬ 
ponent  of  the  Power  of  the  intercepted  Diameter 
x,  be  taken  for  the  Index  of  the  Series ,  it  will  be 
as  1  is  to  the  Power  of  the  intercepted  Diameter  or 

n 

Index  of  the  Series  (becaufe  z  =/  —  xmj  and  confe- 

n 

quently  xm  reprefents  y”  in  the  Dimenfion  requir’d) 
increas’d  by  Unity ;  fo  are  all  the  yn  to  all  the  bn. 

CONSECTART  II. 

2.  Hitherto  we  have  found  the  Proportion  of  all 
the/,  or  (multiplying  both  by  the  Fluxion  x )  yn 
x  to  all  the  bn  x,  their  abfolute  Value  may  be  found 
thus:  It  was  by  the  preceding  Corollary ,  m\mny.n 
:  :  all  the  z  x  :  all  the  d  x  j  that  is,  fo  is  the  Space 
AQGN,  to  the  Rectangle  AOGK~dc-.  There- 

3 


fore  =  all  the  z  x  =  S  :  /  x ,  (becaufe  z  =5 
m  -j-  n 

/.)  But  bn  =  c 
mcbn _  1  c  bn 


ft*  —7-  • 

/.)  But  bn  —  d.  Therefore  S  : /  x s=s  7nfl_c  =! 

m  -4-  n 


m-±n 


CO  N  S  E  C  TA  R  T  III. 


•  71 

3.  And  if  we  fuppofe  the  Index  then 


1  cbn 


m 


the  Value  of  all  the  /  *is  =  -=— ;  and  again.  If 
in  the  Place  of  bn  we  fubftitute  c  (becaufe 


n 
I  TTi 


yn  =  x  ,  that  is,  when  y  becomes  =  b,  and 
x  C}  c~*'m=:bn=:  c  We  have  a^ 

I  — j-  [/. 

the  /  x  =  - 


C  O  N  S  E  C  TA  R  T  IV. 

4.  Hence  Mercator’s  Lem.  Prop.  16.  Logarithmo - 
tech,  may  be  deduced,  upon  which  the  Learned 
Dr.  Gregory’s  Geometrical  Exercife  chiefly  depends. 

For  becaufe  all  the  /  x  are  =  all  the  x^^x,  it  is 
evident,  that  (rejecting  the  invariable  Quantities,  if 


there  be  any)  all  the  x 


1  -by- 


.  =  (by  put- 


x — 

ting  the  greateft  x  =  c) - Whence  we  have 

1  —hi4* 

the  Demonftration  of  the  fundamental  Rule  in  Sum- 
matory  Arithmetic k,  to  find  the  flowing  Quantity  of 
a  given  Pluttion. 

C  O  N  S  E  C  TA  R  T.  V. 

5.  For  Inftance,  if  the  Right  Line  AO  =  c  be 
divtded  into  an  infinite  Number  of  *,  the  Sum  of 
all  the  Rectangles  contain’d  under  any  Power  of  the 

Abfcifla 
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Abfciffa  x,  and  a'l  the  x  refpedttvely,  that  is,  the 
Sam  of  all  the  x  x ,  or  the  Flowing  Quantity , 

/j.  •  _  c  x~¥  tt 

thereof  x  x  is  the  Fluxion,  is  equal  to  x  ^  ^  = 

— i'f*  “+■ 1 

- -  —  to  the  Power  of  x  increafed  by  Unity, 

b  4- * 

and  divided  by  the  new  Exponent.  And  feeing 
the  Thread  of  my  Difcourfe  has  led  me  on  to  this 
Head,  I  (hall  inlift  more  at  large  on  the  fame  in 
the  next. 

PROP.  I. 

To  find  the  flowing  Quantity  of  any  Fluxion. 

The  fumming  up  of  Infinites,  or  finding  the  Sum 
of  all  the  Fluxions  of  an  unknown  Quantity,  or  the 
finding  the  flowing  Quantity  from  its  Fluxion  gi¬ 
ven,  is  not  lefs  difficult  in  many  Cafes,  than  the 
Reverfe  is  eafy.  I  (hall  begin  with  the  eafieft  Ex¬ 
amples,  and  proceed  gradually  to  thofe  that  are 
more  intricate  and  difficult. 

Example  I. 

Let  it  be  required  to  find  the  flowing  Quantity 
of  this  Fluxion  a  ax,  or  a  a  x°  x  j  to  the  Index  of 
•the  flowing  Quantity  add  i,  and  then  we  have  a  a 
x°  1  x  i  divide  this  by  the  fluxionary  Letter  x,  and 
by  the  new  Index  o  -f- 1,  or  i,  the  Quotient  a  a  x 
is  the  flowing  Quantity  of  the  given  Fluxion. 

Example  II. 

Let  it  be  required  to  find  the  flowing  Quantity 
of  ayx-j-axyj  the  flowing  Quantity  of  the  fir  ft 
Member  ayx  is  =*=<*  Xy  j  and  that  of  the  fecond 
Member  a  xy  is  =  4  xy :  Whence  it  is  plain,  that 
the  flowing  Quantity  of  a  y  x  a  x  y  \s  =  a  x y. 

Example  III. 

Let  it  be  required  to  find  the  flowing  Quantity 
of  3  xxx  j  increafe  the  Index  of  the  flowing  Quan¬ 
tity  x  by  i,  and  then  we  have  3  xJ  x,  which  divide 
by  the  new  Index  3,  and  by  the  fluxionary  Letter  x, 

axJx 

then  the  Quotient  =  ^  --r  =  xJ  is  the  flowing 
Quantity  of  the  given  Fluxion. 

And  univerfalty  \ 

If  it  be  requir’d  to  find  the  flowing  Quantity  of 
mxm~~‘  3c,  increafe  the  Index  of  the  flowing  Quan¬ 
tity  x  by  1,  and  then  we  have  m  xm  x,  which  di¬ 
vide  by  the  new  Index  m,  and  by  the  fluxionary 
Letter  x,  and  there  will  arife  xm  for  the  flowing 
Quantity  requir’d. 

Example  IV. 


Example  V. 

Let  it  be  required  to  find  the  flowing  Quantity  of 

1  3  To  the  hidex  of  the  Power 

of  the  flowing  Quantity  add  1,  and  divide  by  rhe 
new  Exponent,  and  by  x,  the  Quotient  is 

—  -j  —  the  flowing  Quantity  required. 

Example  VI. 

Let  it  be  required  to  find  the  flowing  Quantity  of 

x1  x 


y>  x 


j  this  Fluxion  may  be  exprefs’d  thus,  r 


—  r 


X  x  x,  and  then  the  flowing  Quantity  thereof  is, 

,r-|  J . 

5  *  5Vr‘ 

Example  VII. 

The  flowing  Quantity  of  x  ■/  2  r  x,  or  k  X 

-  *_  *  1  * 

2  r  2  is  |  X  2  rf  x  ~  =  f  y'  2  r  x  x  x,  and  the 

flowing  Quantity  of  x  y /  j.r  x  —  xx  is  found  by 

- -  -  .  ..  ! 

reducing  2  rx  —  x  xf  to  an  infinite  Series,  and 
multiplying  the  fame  by  x,  and  then  finding  th* 
flowing  Quantity  of  every  Term. 

Example  VIII. 

To  find  the  Fluent  of  a  x  ax  — a  a  In  fuch 
Cafes  where  the  Fluxion  is  affedted  with  a  Vinculum , 
we  muft  confider  whether  the  fluxional  Quantity, 
Handing  before  the  Radical  Sign,  be  the  Fluxion 
of  the  Ample  or  compound  Quantity  under  the 
— —  .  Vtnculum ;  for  in  fuch  Cafes  the  Fluent  may 
be  found  by  the  general  Rule. 

Thus  in  this  Example  I  obferve,  that  a  k  is  the 

Fluxion  of  ax  —  a  a,  and  therefore  the  Fluent  of 

.  _  .  _ _ _ _ i 

axy/  ax  —  a  a  |  or  axXax  —  a  a  j  it  \Xax  —  aa\* 


2  ax  —  2  aa 


V ax  — 


a  a. 


Y  eg  -  yp  yp 

In  like  manner  the  Fluent  of  i,  ot 

2 rx — xx* 


r  x 


xx  X  2  r  x  —  xxl  * ,  or  2  r  x  —  2  x  x  X  £ 


Let  it  be  requir’d  to  find  the  flowing  Quantity  of 


4  x 


—  j  the  Fluxion  {Hayes,  Art.  16.)  exprefs’d  by  the 

sfd'X  *  £«*—■’*  »*  y  *  ''  V  •  *  ' 

other  way  of  Notation,  is  a  x”*  x,  and  the  flow- 


2 r x  —  xxjT  will  be  found  (if  to  the  Exponent 
—  I  we  add  1,  and  divide  by  the  new  Exponent 

i,  and  by  the  fluxionary  Quantity  1  r  x  2  x  x) 

to  be  y/ 2 rx  —  xx. 

Thefe  Rules  may  be  demonstrated  by  Induttion  alfo, 
and  becaufe  that  Method,  by  particular  Inflances ,  may 
ferve  to  give  the  Reader  a  clearer  Notion  of  Sum- 
matory  Arithmetick,  I  fljall  explain  the  Jame  in  the 
following  Examples. 

l.  In  the  Redtangular  Triangle  ABC:  Sup- 
pofe  AB  —  a,  BC  =  b ,  A  P  —  x,  P  p—x, 
PM=y,  then  the  Equation  of  the  Triangle  is 


>'  ■■  43 

ing  Quantity  thereof  is  — *  a  x-"1  Thus  the 

flowing  Quantity  of 

T  T 


ax  — 
•  ax 


t  .  . 

x  is  = 


x 


T 

2 ax  • 


V  O  L.  II. 


I  N  V 


I  N  V 


y  =  tjl ,  and  the:  infinitely  little  Parallelogram 
J  a 

Mp  —  to  the  Fluxion  of  the  Triangle,  is  —  y  k 
=  (  by  Subftitution )  :  And  the  flowing 

_  .  bxx  S’  .  bx\  x  y 

Quantity  is  — —  =  f  putting  y  — —  J  —  .  it 

remains  to  be  proved  that  the  Sum  of  all  the  y  x 

x  y 

is  —  — 

2 

Compleat  the  Parallelogram  A  BCD  ;  then  it 
is  evident  that  the  Triangle  ABC  is  equal  to  the 

Sum  of  all  the  y  x,  and  the  Triangle  ADC  is 

equal  to  the  Sum  of  all  the  x  y.  But  both  thefe 
Triangles  are  equal  to  the  Parallelogram,  and  each 
is  equal  to  i  the  Parallelogram,  and  the  Parallelo¬ 
gram  is  equal  to  xy  ;  therefore  all  the  y  x  = 

=  Triangle  ABC. 

2.  Let  A  MB  be  a  Parabola,  AP  =  x ,  PM 
=y,  the  Parameter  =  i  ;  then  the  Equation  of 

i 

the  Curve  is  xm  =  y,  and  the  Fluxion  of  the 

i 

Parabolick  Space,  viz.  M  p  =  yx  =  xm  x. 
Now  it  is  evident,  that  the  Sum  of  all  thofe 
Parallelograms  is  equal  to  the  Parabolick  Space 

j —  • 

AMBD.  And  the  flowing  Quantity  of  x  x 

is  -  -  n.  ■  x”*^'  =  ^putting  y  for  ^ — 

m~j~  i  V  y  w  -f  i 

*  y ,  which  we  mull  prove  to  be  equal  to  the  Sum 
of  all  the  y  x. 

Compleat  the  Parallelogram  ADBC ;  then  it 
is  manifeft  that  the  Space  AMBD  is  equal  to  all 

the  y  x ,  and  the  Space  A  MB  C  is  equal  to  all  the 

*  •  *  * 

x  y.  But  by  the  Method  of  Tangents  it  is  y :  x  : : 

y  :  t,  and  t y  —  yx,  and  in  the  Parabola  t=^mx^ 
ergo  yx=-mxy 

Whence  i 

And  I 
m 

Adding  t  to  each  Side!  jt  , 
of  the  Equation  S  m  ‘ 

o 


xy. 


But 

•  • 

S :  A7  +  s  'J  x 
Therefore 

m :  m  -j- 1 : :  S  :y  x ;  xy7 

And  confequently 

.X  xy~S  :y  x.  Q^E.D. 


m 


m 


+  1 


And  befdes  the  Examples  I  have  produced,  there 
are  others  •which  occur ,  to  which  thefe  Pules  cannot  be 
immediately  applied  ;  and  that  the  Reader  may  not  be 
at  too  great  a  Lofs  in  fuch  Cafes,  1  flail  endeavour 
to  affifl  him  in  that  Particular.  But  jirft  it  will  be 
necejfary  to  premife  this 

LEMMA. 

If  a  Binomial  be  to  be  rais’d  to  any  Power, 
v.g.  m,  (which  reprefents  any  Number,  whole  or 
broken,  pofitive  or  negative)  then  the  XJncia  or 
Numbers  prefix’d  to  the  feveral  Terms  are. 


I  X 


m 


-  .  I  X  7>L 


1.  xfL 


-1.1x2. 


x,  <&c.  refpedively. 


X^Zix^L-2 

2  3 

And  if  P-f-PJ£  reprefent  the  Quantity  to  be 
raifed  to  the  given  Power;  P  the  firft  Term,  and 

J^the  reft,  divided  by  that  firfc  Term,  and  ~  the 

n 

Exponent  of  that  Root  or  Dimenfion  ; 

Then 

A  B 

m  m 

C  D  , 


+ 


m 


n 


2  n 


m 


2  n 


,  n 


Cg,  &cl 


_mxy 

~  - - : —  9 

yx 

X  y 
■  '  , 
y  x 

■U+y 

y  x  ‘  7 


For  Inftance,  if  it  be  required  to  extract  the 
Square  Root  of  rr  —  xx;  that  is,  to  raife  ( the 
Word  raife  being  ufed  indifferently  for  involving 
or  evolving  any  Binomial)  the  Binomial  rr  —  x  x 
to  the  Power  or  Dimenfion,  whofe  Exponent  is 

|,  then  P=:rr,  ,  m=:  i,  and  n~z- 

-  r  r 

XX  X* 

r  2  r  8  r * 


and  confequently,  r  r  —  xx\ 
,  &c. 


xb  _  ^  X8 


A 


16  r5  128  r7 
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m 


Let  it  be  required  to  raife  the  Binomial  a- fx 
to  the  Power  whofe  Exponent  is  wz;  or  let  m  be 
the  Index  of  the  Root  of  the  Binomial,  which  is 

to  be  extraded.  Then,  P  =  a,  g==  A,  and  ~ 

1  n 

therefore 


(n  in  this  Cafe  being  =  1 ) 


m 


tf-f-xl”1  is  =  am  -j-  m  a 
am-*  ^-f«x  m~l 


x  —f—  m  x 
™  —  2 


m 


X  - r  a 

2  3 

_2.  am~~*  x*,  <&c. 


X*  -j-mX 


And  corifeqikntjy, 
m  \  m  1 S  tyxTSTa  yx*7 


By  the  fame  Method  any  Trinomial  guadrino- 
mial,  &c.  or  lnfinito-nomial  may  be  raifed  to  any 
given  Power;  v.g.  To  raife  the  lnfinito-nomial 
*-{*bz,-\-cz?--\-dzi  -j-,  &c.  to  the  ’Power 

3  .whofe 


I  N  V 


I  N  V 


whofe  Exponent  is  m :  In  the  preceding  Binomial 
Theorem, 


Inftead  of  x  pat  bzA-cz?  Vrc  |  ,  andin- 

flead  of  x1  fubftitute  b ”  J-  c  z1  -t-  dzi,  &c. |*.  Then 
it  is  manifeft  that  a  -f-  oz-\-  czz  -y-dz^,  &c.\  is 
t=  am  -I-  m  am—1  X  bz-\-czz -\-dz*,  &c. \'  -f-  m 

X  171  l-  am—*  x  y  z  J_  c  zz  +  d  z3,  &c\  -f ~m 
2 

PI  —  X  Vt - 2  ■  ■  ■  ■■  ■  -  ,3 

X  — - — X — r — X  am~ 3  X  bz-\-czz-fdzi,&c.\ 


3 


m  —  t  _ 
m  X  -  X 


-  _  X  ?-JS  x  «—« 


1  !  + 

X  Oz-f  c  zz-fdzi. 

Example  I. 

Let  it  be  required  to  find  the  flowing  Quantity 

of  this  Fluxion  *  y^rr  —  xx.  Reduce  y/rr  —  xx 
to  an  ( Hayes’s  Art.  93. )  Infinite  Series,  and  then 

x+  ~  -  x6  - 


X  X 


rr  —  xx r  is  =  r  “  —  £75  ~  76?’ 


8  >3  1 6  rs 


x  _  — ,  chc.  And  confequently,  x^/rr  —  xx 

128  r7  -  ,.  ........ 

xz  x  x*  x  x6  x  5  Xs  x 

is  r  x  2  r  g  f  16  rs  i2g  A  1 

C fa.  And  finding  the  flowing  Quantity  of  every  Term 


of  this  Series,  then  the  Sum  of  all  the  xy'rr —  xx 
x3  x5  x7  *;  x9  . 

is  r  x  ^  r  ^0fi  1 12  rf  lI52r7“~, 

&c.  Q.E.  I.  .  -  C 

Example  II. 

It  is  required  to  find  the  flowing  Quantity  of 
rric 
r-f-x 


.  It  is  evident  from  the-  (Hayes's  Art.  1 6.) 


Notation  of  Powers,  that  — . —  is  =  r  r  x 

r  -j-  x 

r  -}-  x|  \  But  r  — *sr|  is  —  (Hayes' s  Art. 


93-)  r — 1  —  —  —  —  —  4~j  &c-  And' 

r  r  r3 


1  T  -  j 

confequently  — , —  or  r  r  X  «  4-  x|  is  =s~r~ 

J  r  x  .?  A-  t  --  - .. 

,  x  x  x3  ,  ,  r  r  x 

—  —  7T  ~K  anc!  fT~ p— _  IS  ggs. 


And  in  general.  If  the  given  Fluxion  confifts  of 
Univerfal  Exponents  and  Co-efficients,  reduce  the 
Part  under  the  Vinculum  to  an  infinite  Series,  which 
multiply  by  the  Part  before  the  Vinculum,  and  find 
the  flowing  Quantity  of  every  Term.  Laflly,  di¬ 
vide  this  lafl:  Series  or  the  Fluent  by  the  Part  under 
the  radical  Sign  affiedted,  with  any  the  moil  conve¬ 
nient  Exponent,  and  multiply  the  faid  Part  under 
the  faid  Exponent  by  the  faid  Quotient ;  fo  fhall 
you  have  a  Series  exprelfing  the  Fluent  of  the  gi¬ 
ven  Fluxion,  and  readily  fhewing  when  and  whe¬ 
ther  the  Series  confifts  of a  finite  Number  of  Terms 
or  not. 

The  Fluent  of  a  Fluxion  involving  furd  Quantities, 
may  be  invefligated  after  another  manner ,  -which  is 
fome  times  preferable  by  much  to  the  former  :  The  Prin¬ 
ciples  of  this  Method  are , 

1.  Reduce  the  given  Fluxion  to  its  fimplefl:  Terms. 

2.  Aflume  a  new  Equation  adfedted  with  inde- 
termined  Co-efficients ;  fo  that  reducing  the  fame 
to  Fluxions,  the  Terms  of  this  may  be  compared 
with  thofe  of  the  given  Fluxion,  in  order  to  deter¬ 
mine  the  unknown  Co-efficients. 

%.  Having  determined  the  aflumed  Co-efficients, 
fubilitute  their  refpedive  Values  in  the  affumed 
Equation,  and  you  have  the  Fluent  of  the  given 
Fluxion.  , 

Since  this  Method  deferves  the  Reader's  Confi dera¬ 
tion,  I  fhall  endeavour  fully  to  explain  the  fame j  and 
that  I  may  not  be  mifunderflood,  I  floall  begin  with 
fome  eafy  Examples. 

Example  I. 

Let  it  be  required  to-  find  the  Fluent  of  a  x 
y'ax  —  a. a,  the  Fluxion  reduced  to  its  fimplefl: 

Terms  is  a  x  X  ax  —  a  a  j2.  Now  fuppofe  the  Flu- 

_ l 

ent  of  this  Fluxion  to  be  Ax,  x  a  —  a  a |2,  then  it  is 
evident,  that  the  Fluxion  of  this  Fluent  mud  be 
equal  to  the  given  Fluxion,  /.  e.  |  A  X  a  x  X 

«  *  ‘ — - —  —  _  x 

ax  —  a  a  \T  is  =  ax  X  a  x  —  a  af .  Therefore  (di¬ 
viding  by**  —  aa\*)\  Ax  a  x  ~  a  x,  zr\dA~~i 
Having  .thus  found  the  true  Value  of  the  indeter¬ 
minate  Co-efficient  A  ( viz  } )  in  the  aflum’d 
Equation,  fubftitute  the  fame  in  Place  of  A,  and 

2  a  x  —  2  a  a 


_  i  _ 


T  X 


x  x  x—?  —  iLf  4~,  <&c.  and  the  flow- 
r  r2. 


then  we  have  f-  X  ax  —  aa\*  or 


3 


ing  Quantity  of 


r  r  x 


xx,  x> 

is=:r  x — —  4-  _ 

r-r*  .  a  3  r 


X 3 


V 


^ ax  —  a  a  equal  to  the  Fluent  of  the  given  Flu¬ 
xion. 


Example  II. 


A+.&C.  CtE.1. 
4  r 


SCHOLIUM. 

And  if  we  divide  the  Series  (Examp.  i. )  by 
rr  —  xx |r  reduced  to  an  infinite  Series,  and  mul¬ 
tiply  the  Divifor  by  the  Quotient,  we  fhall  have 

_ sif _ &c==x , 

6r  40 r3  H2rs  nxar?  ^ 


To  find  the  Fluent  of 


r  x 


xx 


--•yf-2 1  x  x  x 


this  Flu¬ 


xion  is  expreffed  thus,  r  x  —  x  xX  ir  x  —  xx)  * 

Suppofe  the  Fluent  thereof  to  be  ^  x  2  r  x  —  xx|* 
Then  the  Fluxion  of  this  Quantity  is  4  A  X 


zr  x- 


x  x  X  2  r  x  —  xx J  z  =  r  x 


x  x 


rx 


-iil  -Ljifi  7—"  ^i. 

‘  l,3r+>  t- rc-rr 


2  rx  —  x  x| 1 :  Therefore  4  Axzrx  —  2xx  — > 
rx  —  xx,  and  A=n  and  confequently,  the  Flu¬ 


ent  of  the  given  Fluxion  is  equal  to  2  r  x — x  x\x  • 

Example 


I  N  V 


I  N  V 


Terms  thereof  may  be  compared  with  thofe  of 
Example  III.  the  given  Fluxion.  Let  the  faid  Equation  be 

To  find  the  Fluent  of  d  /ix  s-J-/  *”1  *  Adxr~~n~*'  -\-BdxT  * n_M  -\~Cdxr~  *  n~i‘t  ,<&c> 

fume  an  Equation  with  indeterminate  Co-effici-  _ __«■+»  .  — — - ~,m 

ents,  fo  that  reducing  the  fame  to  Fluxions,  the  xe-\-fxn\  — S:dxrxXe-j-/xrl 

Then, 


r  —  n  -f.  i  X  Ad  xr  "  x  -\ -  r  —  2  n  -f-  1  X  B  d  xr  *”  x  -f-  r  —  3  w -j-  1  X  CdxT  *  "  x,  &c.  X 
e~\~ix T  ^  '  +  ”*~h  1  X  e-hr^f  x  nfxn  1  x  X  Adx'—n  ^v  -{-Bdx^11-"  Cdxr— 

&c.  z=dxrxx  e~\ -jxn\m> 


Whence,  fuppofing  —  i»  aRd  putting  *  =  t. 


r  —  n  -f-  1  X  Ad  x  "  -f -  r  —  2  ti  — j—  1  X  B  d  x  ~J—  t  —  3  ~f~  t  X  C  d  x 


r~3n 


>  &C. 


r— ■  2  n 


— —  »  •  »  4  '  —  rr 

X  e-j-fx”^  -\-pXnXAdfX*r-{-~pxnXBdfx  -f-  J  x  n  X  C  dfx  ,  &. 

m _ IZZt  _ l~~P 

X  e-t~jxnl  p  =dxrXe+f* r"|  P  . 


P — r 


And  multiplying  each  Side  of  the  Equation  by  p  x  e  f  x”\  p  we  have  p  X  r  —  n  ~j-  1 

A  <4dxr  ”  x  r  —  2»-b  1  xBdxr  *"  ~j -p  x  r  —  3  »  -{-  1  X  CdxT  *  ”  ,  &c.  X  e-J -  f  xr‘\ 

___ 

H*  nxAdfx  xr-j-»XBdfxr-n  +  nXCdfxr—int  &c.  =dxrX  e-j-fxn\  P  Xpx 

_ £=} 

e  4-/  xn\  P 

Which  being  order’d,  we  have 

pxr — n-\-\XAdf')  ~\-pXr  —  n-\-\XAde^  -} -pxr  —  2»-f-iXB</*} 

n  X  Adf  yxr  -^pxr—2n-j-iXBdf  >xr  p  x  r  — *  2  »  4-  x  X  C<//  "T* 

+  "XB'/S  +  »XC/S  **■ 


I  "~~P 


P—  1 


—  *  X/>Xe-f/Vj  ^  =pxdxr. 

From  which  Equation  the  unknown  Co-efficient  A,B,c,&c.  may  be  determined  in  this  manner  $ 

x  r— *»■+•"  1 X  A  df  -j-  »  X  A  df—pd. 

And  dividing  by  p  d> 


r  —  n  -j-  1  X  Af- f-  -  x  n  X  A  /=  1, 
Subftituting  za-f- 1  fori  , 


Whence  A 


r  —  n  + 1 X  Af-\~  zw-f. 1  x  »  X  1. 

?  I 


r  Xf  -\-7»n-^nxf  ws-j-r-fix/ 

1 .  ,  .  i  s.*T- '  - 

Secondly, 


/Xr- »+i  XAdeJrpXr  —  zn-^  x  XBdf-^nXBdf^o, 

And  by  Tranfpofition,  Divifion  and  Reftitution, 


r  — a»-j'ixB/-|-w»-|-»x  Bf=  n  —  r —  1  x  ^Te. 
Whence  B= 


w  —  r —  1  xAe 


n  —r—  !  x  Ae 


r  —  2»+iX/+w*0-f  »x/  wa^r-.B^lXy‘ 
In  like  manner. 


C  = 


2  »  ~  /  i  X  B  e 

mn-Jpr — w  ixf\ 


Z 


3 


Whence 


I  N  V 


I  N  V 


— 


Whence  it  is  evident  that  Adx 

d 


n  — j-  i 


-\-BJx 


■2K-+  I  t 

-j-  c  d‘x 


"3  71 


<£c. 


B-i-I 


i s=roif7^rIx/xy  a  1  ^ 


n  —  r  —  i  X  e 


X  x 


■2  »-+  I 


+ 


m  n  -J-  r  -}-  l  X  /’ 


X  x 


in  n  —j—  r~\~  l  X  f 
r —  n  -+  I  ~ 


in  n 


~fr  —  n  -4-  LX  f 3 


r  —  t  y  d  / 


m 


n  ~f~r  —  «  -j-  r  x  f 


2  * 


—  r  —  i  X  de 


n  — J—  f  —  2  n  —j—  i  X  f 


X  x 


no 

r 3«— J-l 


m  -+  i 


in 


,  &c.  x  «-\-fxn I  —S  :drx  Xe-t~/x”\  .  o.  E  I 


In  which  it  may  be  obferved,  That  the  Expo¬ 
nents  of  the  Terms  of  the  Indeterminate  Series  be¬ 
fore  the  Radical  Sign  may  be  taken  different  from 
thofe  above,  provided  that  the  Exponent  of  the  firfl 
Term  be  not  lefs  than  r  —  n  -j-  i,  and  that  the  fol¬ 
lowing  Exponents  proceed  regularly  :  That  the  Ex¬ 
ponents  of  the  Terms  before  the  Radical  Sign  may 
be  continually  increafed  or  decreafed  by  for  in 
either  Cafe  the  Terms  of  the  Fluxion  of  this  a  {fu¬ 
med  Equation  will  become  homologous  to  thofe  of 
the-given  Fluxion;  That  when  the  Exponents  in¬ 
crease  regularly  by  it,  the  Fluent  will  confift  of  a 

finite  Number  of  Terms,  when  r-^~  J  ~hjT,  ” 

■—  ,  \  ' 


will  confilf  of  a  finite  Number  of  Terms,  when 
y  —(-I  r. 

is  equal  to  a  pofitive  whole  Number. 


n 


This. General  Theorem  may  eafily  be  applied  to 
find  the  Fluent  of  any  given  Fluxion  included 

in  the  General  one  d  x  x  X  c  ~\~  j  a*)’"  .  V  G. 

To  find  the  Fluent  of  a  x  X  'ax~—aa\i  .  I  put 

the  lame  equal  to  the  General  Fluxion,  vjz. 


d  xr  x  X  e  -}-/ x"|  —  axXax  —  aa  | 


IS. 


n 


i  >  m—  i. 


■  n 


equal  to  a  pofitive  whole  Number:  And  that  when 
the  Exponents  decreafe  regularly -by  the  Fluent: 


Then  d~  a,  f~  o ,  /=  a, 
e  a  a  i  and  if  we  iubflitute  the  Gid  particu¬ 

lar  Values  of  d,  r ,  f,  n ,  in ,  e  in  the  General  Flu¬ 
ent,  we  fir  all  have 


d 


A  >  it 


mn-j-rfi-i  Xf 


l  X  AT 


n  — •  r  -L-  j  X  d  e 


flla  J 


- -  -■■■■.  _  /N  - — - - 

m  n  -- j—  r  —j—  l  X  J  mn-\-r  —  n  -J-*  i  xf 


X  x 


■ - 2  >2  -+  1 


n  —  r  —  iX.de 


m 


t »  -j-  r  -j-  i  X  f 


X 


2  n 


—  l  X  d  i 


7. 


m  n  -f-  r  —  n  -J—  x  X  f 


m 


u-f-r  —  2 n  — j—  i  xf 


x  *  3  ^  1  ~j-j  drc.  x 


e  ~t~  t  *"  | 
Q  E.  I. 


.222  - 


x  x 


i  -+ 1 


7  1  X  a 


X  ax  —  a  a 


rn - 1 


=  ~  X  ax 


a  a\ 


—  S  :  X  y/aAt  — 


a  a. 


1  havo  hitherto  explained  the  General  Methods  of  the  Radius  CB — r,  deferibe  the  Semi-circle  A  MB, 
'  '■  - ^  and  fuppofe  A  P  =  xr  j  then  is  P  B  =  2  r  —  x,  and 

MP  =  y/2rx  —  xx,  and  Pp  =  *  •  therefore  the 
Fluxion  of  the  m.  the  Parallelogram  M  p  is 

=  x  —  xx,  and  confequently  the  Sum  of 

all  the  x  \/  2  r  x  —  x  x,  that  is,  the  Flowing  Quan¬ 
tity  of  the  given  Fluxion  is  equal  to  the  Scmi-fcg- 


fnding  the  Pluent  of  any  Fluxion  by  help  of  Series's, 
and  therefore  (hall  not  farther  inffi  on  theje  or  other 
Methods  invented  for  the  fame  Purpofe,  but  refer  the 
Reader  {who  defres  to  have  a  fuller  Account  of  them) 
to  a  late  learned  Treatife ,  writ  by  that  excellent 
Analyjl  G.  Cheyne,  M.  D.  and  entitled  Fluxionum 
Methodus  Inverfa. 

Since  the  Bufnefs  of  Inf  elite  Series  is  fomet  ‘tines  te¬ 
dious  and  too  perplex'd,  fever al  other  particular  Me¬ 
thods  have  been  invented  to  find  {he  flowing  Quantity 
of  a  Fluxion.  It  Jhall  fuffice,  in  this  Place,  to  give 
the  Reader  an  Idea  of  them,  which  will  become  more 
plain  and  familiar  by  feveral  other  Examples,  to  be 
feen  in  their  proper  Places. 

Example  I. 

Let  it  be  required  to  find  the  Flowing  Quan¬ 
tity  of  x  1/2  rx  —  ac  x.  On  the  Center  C,  with 


ment  AMP. 


Example  II. 


Let  it  be  required  to  find  the  Flowing  Quantity 

T  X  X 

of - —  ■  ; .  Draw  the  Lines  A  M,  A  m, 

zy/xrx  —  XX 

infinitely  near  each  other,  MP,  nip,  perpendicular 
to  the  Diameter  A  B,  and  M  R  perpendicular  to 
A  m  j  then  by  the  Property  of  the  Circle  A  M  = 


r  x 


V 2  r  x,  and  R  m  the  Fluxion  thereof  is  . 

y/xrx 

Now  becaufe  the  Triangles  A  P  M,  MRm,  are 
(  the  Angles  AMP  and  M  m  R  {landing  on 
equal  Arches  of  the  Circle )  fimilar,  it  is  P  M 

(y  2  rx— xx)  :  A  P  (x)  ::  ^'(777^)  :  MR 


rxx 


V} 

_  _ ;  and  confequently  the 

>y/2rxXy/2rx  —  xx 

infinitely  little  Sector  M  AR  —  k  AR  x  MR  is  — 

- r  X  X - =  to  the  given  Fluxion:  Whence 

2  ySzrx  —  xx 

4  S  i; 
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■H 


it  is  evident  that  the  Segment  AOMA  is  the 
flowing  Quantity  of  the  given  Fluxion. 

Example  III. 

Let  it  be  required  to  find  the  flowing  Quantity 
of  this  Fluxion  x  x  X  2  ^  zrx  —  xx.  On  the 


An  Equation  expreffing  the  Value  of  the  Sub-tan¬ 
gent  of  any  Curve ,  in  the  neareft  Terms  being 
given  :  'Tit  requir'd  to  find  the  Equation  expre ft 
fing  the  Nature  of  the  Curve. 


1.  What  I  mean  by  the  neareft  Terms  will  be 

beft  explain’d  by  an  Example. 

Suppofe  = 

Ur  rKp.  Frmarinn  exoreflins  the  Mature  of  the 


Center  C,  with  the  Radius  defcribejhe 

Circle  AFE  M~,  and  fuppofe  A  P—  x,F j>  —  X> 
P  E  =  2  r —  x,  the  Circumference  AFE  M-—c , 
then,  I  fay,  that  the  Sum  of  all  the  x  x  x 

_ err 

2  2r  x  —  x  x  *s  2  ' 


Demonjlration. 


Curve  be  y*  -f-  a  y  y  =  x=  b  x  x  ^  then  the  Sub¬ 
tangent  TP  will  be  f  =  (Hayes,  Se&.  10.  Art.  61.) 

3  y3  -4 ';2-?.U. .  Now  I  call  thefe  Terms,  expreffing 

o  %  x  +  2.  b  X 

the  Value  of  the  Sub- tangent,  the  neareft,  becaufe 
they  immediately  flow  from  the  Equation  of  the 
Curve :  But  if  this  Value  of  the  Sub-tangent  be 
changed,  by  applying  the  Equation  of  the  Curve; 
v.g.  If  we  put  3^  — 3*3  +  3  bxx  —  iayy^  and 


Let  the  Circle  AFEM  be  the  Bafe  of  an  up¬ 
right  Cylinder,  and  the  Parallelogram  ABD  E  he 
Sedion  of  the  Cylinder  thro  us  Axis,  AB  the 
Height  of  the  Cylinder  is  equal  to  A  E  the  Diame¬ 
ter  of  the  Bafe.  Draw  the  Diagonal  A  D,  then  a 
Plane  palling  thro’  A  D,  and  perpendicular  to  the 
Plane  B  E,  will  divide  the  Cylinder  in  two  equal 
Parts,  and  cutoff  the  Semi-quadrantalLfop/* 

Now  the  Fluxion  of  this  TJngula  is  equal  to  the  Pa¬ 
rallelogram  Hm,  multiplied  into  its  Height  PR  or 
A  P  ( becaufe  the  Angle  RA  P  is  equal  to  45  0 


xx  X  2  y/ 2  rx  —  xx;  and  confequently  the  Sum 

of  all  the  x  *  X  2  y/zrx  —  xx  is  ( when  A  P  be¬ 
comes  equal  to  A  E,  or  x  =  a  r)  equal  to  the  Se- 

mi-quadrantal  Ungula  ADE  =  ^  P*- 


And  thus  innumerable  lnfiances  might  be  ajjign  d,  to 
ajfifi  us  in  finding  the  flowing  Quantity  of  any  Flu¬ 
xion,  without  having  immediate  Recourfe  to  an  In¬ 
finite  Series. 


confequently  t  =  —  +  fuch  1  cal1 

Remote  Terms. 

Now  if  the  Value  of  the  Sub-tangent  be  ex- 
prefs’d  in  the  neareft  Terms,  the  Equation  of  the 
Curve  may  be  inveftigated  in  this  manner. 

Let  the  Curve  (Hayes,  Fig.  Art.  77.)  A  Mm  be 
deferibed,  and  draw  MT  to  touch  the  Curve  in 
Mj  then  fuppofe  the  Abfcijfa  AP  =  x  \  the  Ordi¬ 
nate  P  M=  y,  P  p  =  x,  Rm  —  yi  then  becaufe 
the  Triangles  mRM,  MPT  are  fimilar ;  therefore 

mR  ()):RM(x)::PM{y):PT=Jj-.  Put 

this  Value  of  the  Sub-tangent  equal  to  its  Value 
given  in  the  neareft  Terms;  clear  the  Equation 
of  the  Fractions,  and  find  the  flowing  Quantity 
of  each  Term  ;  fo  have  you  the  Equation  of  the 
Curve. 


Example  I. 


INVERSE  Method  of  Tangents,  is  the  Method 
of  finding  an  Equation  to  exprefs  the  Nature  of 
a  Curve  in  an  Equation,  exprefs’d  in  the  neareft 
Terms.  This  depends  on  the  Problem  cf  finding 
the  fluent  or  flowing  Quantity,  by  having  the  Flu¬ 
xion  given  (of  which  fee  the  Inverfe  Method  of 
Fluxions  above  given.)  And  the  Art  of  doing  it 
Mr.  Hayes  (in  Fluxions,  p.  48.)  (hews  after  this  man- 

ner.  v  ,  ,  ,  TT  • 

At  Page  33.  he  had  fhewn  how  to  deduce  Um- 

verfal  Rules  for  drawing  Tangents  to  all  Sorts  of 
Geometrical  Curves,  when  the  given  Equation  ex¬ 
pre  fles  the  Relation  between  the  Ordinate  and  the  in¬ 
tercepted  Diameter .  And  therefore  he  ftates  his  1 6th 
Fropofition  thus: 


Let  it  be  required  to  find  the  Equation  of  the 
Curve  A  Mm,  the  Value  of  the  Sub-tangent  FT 

being  =  .  The  Subtangent  P  T  is  =  ^4- 

3  rr  y 

—  (ex  Hyp.)  2-21 ;  therefore  3  r  ry  k  =  2y> y,  and 
3  rr 

3  rr x  —  2y°-y  :  And  fubftitutihg  *  for  x,  and  y 
for  y  :  3  r  r  *  □  2  y>,  and  (  dividing  3  rr  x  by  1 
the  Exponent  of  *,  fend  dividing  2  y*  by  3  the  Ex¬ 
ponent  of  y )  3  r  r  x—  ~  yi,  and  9  r  r  x  —  2  y>j 
which  divided  by  2,  we  natf e  2  rr  x  =/3,  the  E- 
quation  expreffing  the  Nttfure  of  the  Curve  A  Mm. 

Example 
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Example  II. 

Let  it  be  required  to  find  the  Property  of  the 
Curve  A  Mm,  the  Subcangent  P  T  being  = 

*y  y 

r 

y  * 

The  Sub-tangent  PT  is  =  -y  =  (by  Sup- 

pofition  )  'Ul ;  and  therefore  r  y  x  =  2  yyy,  and 

r  x  —  i yy}  and  (fubftituting  at  for  x,  and  y  for  y) 
rx0  2yy,  and  confequently  (dividing  rx  by  the 
Expohent  of  x,  and  2  yy  by  2  the  Exponent  of  y) 
rxx=.yy,  which  fhews  that  the  Curve  A  Mm  is  a 
Parabola. 

Example  III. 

Let  it  be  required  to  find  the  Property  of  the 
Curve  A  Mm,  the  Value  of  the  Sub-tangenc  PT 

,  .  _  t,  y*  +  2  £  y  y 

3*Ar-f-2  ax 

The  Sub-tangent  P  T  is  =  2L*  =  ?  ^  2  ^ 

y  3**-f2  ax 

Therefore  'i)xxx-:\-2axx=:?)y*y-\-2byy,  and 
(puttihg  x  for  x,  And  y  fot  j)  3  x*  >-f-  2  a  x1  □  3 
-f-  2  by1,  aiid  (dividing  evbfy  Term  by  the  Expo¬ 
nent  of  the  flowing  Quantity  therein)  x*  -{-  a  x  x 
=sy*-\-byy,  which  Equation  exprefies  the  Nature 
of  the  Curve  A  Min. 

But  becaufe  this  Method  depends  on  that  Pro¬ 
blem,  to  find  the  flowing  Quantity  of  any  Fluxions, 
with  which  the  Reader  is  yet  fuppofed  to  be  unac¬ 
quainted,  I  ffiall  defift  from  profecuting  the  fame 
any  further  at  prefent,  and  content  myfelf  to  deduce 
the  Solution  of  the  prefent  Proportion  from  the 
{Hayes,  Art.  61.)  fixth  preceding;  this  being  no¬ 
thing  but  the  Revcrfe  of  that. 

That  we  may  be  able  to  proceed  with  the  greater 
Certainty  in  this  Enquiry,  it  will  be  neceflary  to 
obferve  from  the  forecited  Place: 

t.  The  Sub-tangent  t  is  always  of  one  Dimen¬ 
sion,  and  is  exprefs’d  by  a  Fraction. 

2.  When  the  Value  of  the  Sub-tangent  is  ex- 
prefled  in  the  neareft  Terms,  then  the  Numerator 
of  the  Fra&ion  confifts  only  of  thofe  Terms  where¬ 
in  the  Ordinate  y  (or  the  Tangent  r)  is  found. 

3.  And  if  all  the  Terms  of  the  Equation  of  the 
Curve  be  fimple  Terms,  then  the  intercepted  Dia- 
ameter  at  never  occurs  in  the  Numerator;  nor  the 
Ordinate^,  Tangent  s,  or  Curve  z,  in  the  Deno¬ 
minator. 

4.  But  if  the  Equation  of  the  Curve  contain 
mix’d  Terms,then  both  x,  z,  s  and  y  may  be  found 
.in  both  Parts  of  the  Fra&ion ;  but  with  this  Con¬ 
dition,  that  the  Fraction  being  reduced  to  an  Equa¬ 
tion,  and  all  the  Terms  of  the  Equation  being 
brought  over  to  one  Side,  and  every  t  changed  in¬ 
to  .v,  and  every  s  into  z,  every  mix’d  Term  will  be 
found  as  often  as  there  are  variable  Quantities  in  the 
fame.  And  the  Coefficients,  or  prefixed  Numbers, 
will  be  equal  or  proportional  to  the  refpedtive  Ex¬ 
ponents  of  the  Powers  of  the  variable  Quantities. 

5.  Whence  it  follows,  that  the  Signs  of  the 
Terms,  wherein  the  fame  variable  Quantities  occur, 
are  the  fame,  after  a  due  Divifion  by  the  prefix’d 
Numbers  (or  rather  by  the  Exponents  of  the  vari¬ 
able  Quantities). 


Hence  to  refolve  the  Problem  concerning  the 

Inver fe  Method  of  Tangents. 

1.  Change  every  t  into  x,  and  every  s  into  to 
(denoting  the  Curve)  and  tranfpofe  all  the  Terms 
to  one  Side  of  the  Equation,  and  diligently  obferve 
whether  all  the  Terms  are  fimple,  or  fome  fimple 
and  others  mix’d. 

2.  If  all  the  Terms  be  fimple,  divide  every  Term 
by  the  Exponent  of  the  intermediate  or  flowing 
Quantity  in  the  fame;  fo  have  you  the  Equatioa 
expreffing  the  Nature  of  the  Curve. 

3.  And  if  there  be  any  mix’d  Terms,  then  ob¬ 
ferve  (Hayes,  Sedt.  4,  5.  Art.  78.)  and  let  every 
Term  containing  the  fame  variable  Quantities  be 
divided  by  the  Exponent  of  the  Power  to  which 
the  refpective  flowing  Quantities  are  advanced,  fo 
that  the  fame  Term  refult  from  every  fuch  Divifion, 
and  be  as  often  found  in  the  Equation  as  it  has 
flowing  Quantities. 

4.  Retain  only  one  of  thofe  mix’d  Terms  which 
occur  more  than  once  in  the  Equation,  and  ma¬ 
nage  the  other  fimple  Terms  according  to  Hayes, 
Sett  2.  and  there  will  arife  an  Equation  expreffing 
the  Nature  of  the  Curve. 

Example  I. 

Suppofe  t—  a  y.X - LLZ  then  (by  Rule!) 

x  x-f ~  a  x  b  b 

changing  t  into  at,  and  tranfpofing  all  the  Terms  to 
one  Side  of  the  Equation,  we  have  x>  -f-  a  x  x  -}-. 
b  b  x — y*  —  ayy-j-bby ;  andbecaule  all  the  Terms 
are  fimple  Terms,  therefore  (2.)  yAr-J-~**A--f- 
bb  x  —  fyi  —  ~ayy~\~bby~o,  which  is  an  li¬ 
quation  expreffing  the  Nature  of  the  Curve,  as  was 
required. 

Example  II. 


Let  the  Value  of  the  Sub-tangent  be  r  = 

+  then  W£  have  {b 
3  Af  at  — j—  2  x  y  — j—  y  y 

I.)  3  -v3  — {-  2y  x  x  f-y yx  —  3  f  —  2  ayy  -}-  2  xyy 
— |—  x  x y  j  and  becaufe  we  have  the  mix’d  Terms 
2 yxx  and  yxx,  dilo  yyx  and  2yyx,  each  repeat¬ 
ed  twice,  according  to  the  Number  of  the  flowing 
Quantities ;  therefore  if  one  of  them  be  divided  by 
the  Exponent  of  x,  and  the  other  by  the  Exponent 
of  y,  (3.)  there  will  arife  y  x x  -\~yy  x  (by  4.)  and 
dividing  the  fimple  Terms  by  the  Exponents  of  the 
flowing  Quantities  in  each  refpedtively,  the  Equa¬ 
tion  expreffing  the  Nature  of  the  Curve  will  be  x* 
-f-7  x  x  -f-/ y  x  — y J  —  ayy  =  o. 

Example  III. 

And  the  Method  is  the  fame  if  the  Curve  z  en¬ 
ter  into  the  Value  of  the  Sub-tangent;  v.g.  fuppofe 

_ Gay^zz  -f-  \ay^zs  -f-  aay 4  —  yxxzi  ■ —  3  yxxzzs 

2  yxz* 

change  every  t  into  x,  and  every  s  into  z ;  and 
tranfpofe  all  the  Terms  over  to  the  fame  Side  of  the 
Equation,  and  then  we  have  2yzlxx-\-yxxz*-j- 
3 yxxz=  —  6  ay=zz  —  4  ay*  zz  —  aay*. 

Wherein  the  Term  yxxz s,  containing  three 
flowing  Quantities,  is  found  thrice,  and  the  Term 
ay*  -z  z,  containing  two,  is  found  twice :  And  be¬ 
caufe  thofe  mix’d  Terms  being  divided  by  the  re- 
fpedtive  Exponents  of  the  Powers  of  the  flowing 
Quantities,  the  fame  Quotient  always  refults;  it  is 
plain  that  the  Value  of  the  Sub-tangent  is  given  in 
the  neareft  Terms;  and  therefore  the  Equation  ex¬ 
preffing 
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preffing  the  Nature  of  the  Curve  will  be  yz>x* — 
•2.ay>zz —  i  a  =  o:  Or  adding  any  determi¬ 
nate  Quantity  bbj  yz>xr —  zay=zz —  ~aay<- f- 
bb  —  o. 

Hence  it  appears  that  a  determinate  Quantity 
may  be  added  to  the  Equation  of  the  Curves  which 
is  plain  from  the  direCt  Method  of  Tangents  j  be- 
caufe  then  when  we  inveiligate  the  Value  ot  the 
Sub-tangent,  all  the  Terms  confiding  of  invaria¬ 
ble  Quantities  are  rejected  and  vanilh  :  And  this  is 
fometimes  abfolutely  necdlary  •  cu.  g.  Suppole  t  =■ 

JIZ-A-L  :  then  we  have  2  x  x  y  x  -f-  x  y  ;  and 
2  X  ~\~y 

confequently  x  x  -J-  xy  —  o  :  And  becaufe  this  E- 
quation  has  no  true  Root,  therefore  we  mud  add  a 
determinate  Quantity,  and  then  the  Equation  of  the 
Curve  may  be  x  x~\ -xy~bb. 

COROLLARY. 

Hence,  if  the  Value  of  the  Subnormal  ( Fig. 
Hayes,  Art.  82.)  P  be  given,  the  Property  of  the 
Curve  may  be  found.  For  the  Triangles  P, 
MTP  are  fimilar;  therefore  :PM  : :  PM:  PT- 

and  if  P  <2  be  =  a,  then  t  =  t-l.  Whence  the 

Equation  of  the  Curve  may  eafily  be  \Hayes,  Art. 
78,  79.)  found. 

The  Property  of  the  Curve  may  be  invedigated 
otherwife,  thus  :  The  Triangles  m  R  M,  P  M, 
are  fimilar;  therefore  MR  (x)  :  Rm  [y)  ;;  PM 

(y)  :  P  =  ZA,  and  putting  this  equal  to  the 

Value  of  the  Subnormal  given,  the  Property  of  the 
Curve  may  be  {Hayes,  .Art.  77.J  found. 

Example. 

■  .  1  V 

Suppofe  P  ;  then  is  —  =  fdCff,  and 

2  y  y  x  2  y  y 

aaxx  —  xyiy-^  and  (Tubdituting  tv  for  x,  and  y 
for  y  )  a  a  x  x  □  2  y+  j  therefore  (  dividing  the 
Terms  by  the  Exponents  of  x  and  y  refpeCtivelyj 
iaaxx  =  iy+.  W hence  a x  —  yz  •  which  fhews 
that  the  Curve  A  Mm  is  a  Parabola. 

INVEST.  To  Invejl,  in  the  Law,  fignifies  to 
give  Poffeffion :  And  the  ACtion  of  doing  this, 
which  is  attended  in  different  Places  with  different 
'  Ceremonies,  Forms  and  Cudoms,  is  called 

INVESTITURE,  a  giving  of,  or  putting  into 
the  Poffeflion  of. 

To  INVEST  [in  the  Art  of  War\  is  to  open 
the  Siege  of  a  Place,  and  to  encamp  an  Army  round 
it,  to  block  up  all  its  Avenues,  and  to  prevent  both 
Ingrefs  and  Egrefs. 

IN  VO  LUCRUM  Cordis:  fee  Pericardium. 

INVOLUTE  and  Evolute  Figures,  in  Mathe- 
macicks,  are  fuch  as  thefe: 


•  ^ v  t'ie  ^Pace  ^  BHG  be  divided  into  an  infi¬ 
nite  Number  of  Trapezia  j  and  imagine  the  Por¬ 
tions  of  the  Curve  C D,  and  their  Sines  CL,  to  be 
flexible  like  fo  many  Threads  j  and  the  Ordinates 
A  B,  E  C,  F  D,  G  H,  to  be  rigid  and  inflexible : 
Then  the  T rapezia  CEF D  may  be  changed  into 
the  trilineal  Figures  x  y  </> ;  viz.  if  the  Points  E  and 
F  be  fuppofed  to  co-incide ;  and  if  this  be  done  in 
all  the  other  Trapezia’s,  and  if  all  the -Points  of  the 
Divifions  in  the  Axis  be  fuppos’d  to  be  contracted 
or  meet  in  G,  there  will  be  produced  a  new  Figure 
» j  and  the  Point  x  will  reprefent  the  Point  of 
L,oncourfe,  wherein  all  the  Points  of  the  Axis  A , 
E,  F,  G,  &c.  meet ;  and  the  Figure  x  0  11  is  called 
the  Involuta  of  the  Figure  A  BUG,  and  this  is  call’d 
the  Evoluta  of  that.  Now  the  Properties  of  thefe 
Figures  are, 

1.  Becaufe  the  ReCtangle  CL  FE  is  fuppos’d  to 
be  chang’d  into  the  infinitely  little  SeCtor  of  a  Cir¬ 
cle  yx  a,  this  SeCtor  is  equal  to  half  that  Parallelo¬ 
gram,  the  Angles  at  y  and  a  being  Right  Angles, 
and  A  y  being  =  C  L  j  and  if  this  be  obferved  in  all 
the  reit,  all  the  ReCtangles  CEFL,  or  the  Figure 
ABHG,  is  equal  to  twice  the  Sum  of  all  the  Tri¬ 
angles  x  y  A,  or  the  Involuta  x/Sn. 

_2-  Becaufe,  by  Suppofition,  CL  —  y\,  and  CD 
~y<P,  and  the  Angles  L  and  a  Right  Angles; 
therefore  the  Triangles  CLD  and  y\£  are  fimi- 
lar  and  equal:  Whence,  if  we  fuppole  the  Angle 
Tx  y  —  y  *  A,  then  the  Triangles  Txy  and  TEC 
will  be  (becaufe  yx~EC)  fimilar  and  equal. 

3.  The  Arch  (ip  deferib’d  with  the  Radius  x&, 
is  lefs  than  the  Axis  AG,  and  the  Axis#**  defers 
3  bed 
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bed  with  the  Radius  x«,  is  greater  than  the  faid 
Axis  AG,  as  is  evident  from  the  Genefis  of  thefe 
Figures  See  Hayes's  Fluxions ,  p.  109. 

INVOLUTION,  in  Algebra,  is  the  raifing  or 
producing  of  Powers  from  any  propofed  Root;  and 
is  performed  in  all  Refpedts  like  Multiplication, 
lave  only  in  this;  Multiplication  admits  of  any  dif¬ 
ferent  Fa&ors,  but  Involution  ftill  retains  the  fame: 
and  Products  made  by  the  continual  Multiplication 
of  the  fame  Quantity  or  Factors  are  Pofitive  Pow¬ 
ers;  but  the  Quotients  of  an  Unit  divided  by  any 
Power  of  the  fame  Quantity,  are  Negative  Powers. 

Thus  x ,  x1,  x*j  x +,  <&c.  are  pofitive  Powers  of 

x;  but*',  x7,aj,a4,  crc,  are  negative  Powers  of 
x,  and  are  to  be  exprelfed  thus,  x — *,  x — 2,  * — J, 
x — 4,  <&e  with  negative  Exponents. 

Suppofing  that  any  Root  is  the  firft  Power  of  it- 
felf,  or  that  the  firft  Power  arifes  when  the  Root 
is  multiplied  into  Unity:  If  then  the  fame  Root  be 
multiplied  into  itfelf,  it  produces  its  Square  or  fe- 
cond  Power;  and  if  the  Root  be  multiplied  into 
its  Square,  it  will  produce  its  Cube  or  third  Power; 
and  the  Root  multiplied  into  its  Cube  produces  the 
Biquadrate  or  fourth  Power,  &c.  The  Exponents 
of  thofe  Powers  are  1,  2,  3,  4,  5,  <&c.  according 
to  the  Number  of  Dimenfions  of  which  they  are 
compounded ;  or  univerfally,  the  Exponents  may 
be  reprefented  by  Letters,  x,  xz,  *3,  x4,  =  x,  *”*, 
x",  &c. 

Powers  are  not  only  produced  from  the  Root  it¬ 
felf,  multiplied  into  the  Degree  next  going  before, 
but  alfo  from  the  mutual  Multiplication  of  the  in¬ 
ferior  Powers,  as  their  very  Names  declare:  For 
Example;  the  Biquadrate  arifes  not  only  from  the 
Root  multiplied  into  the  Cube,  but  alfo  from  the 
Square  multiplied  into  itfelf;  whence  this  Power 
(i.e.  the  fourth)  is  alfo  a  Square;  and  the  like  you 
may  judge  of  the  reft.  Every  Root  is  either  (1.) 
Simple,  that  is,  of  one  Name,  as  a,  2 a,  3  a,  &c. 
for  the  Numbers  fet  before  the  Letters  do  not  in- 
creafe  the  Names;  or  (2.)  Compound,  or  of  more 
Names,  that  is.  Binomials,  Trinomials,  <&c.  as 
a-f-x,  or  x  —  y,  x-\-  y-\-z,  x  —  y- \-z,  x y 
• — z,  x  — y  —  z. 

Moreover,  every  Root  is  either  rational,  as  x, 
2  x,  |r;  or  irrational,  as  •y/x,  -y/  x  a,  \/xy0  and 
as  the  Roots  are,  fuch  alfo  are  their  Powers;  but  in 
this  Place  we  fhall  treat  only  of  thofe  that  are  ra¬ 
tional. 

The  Genefis  of  Powers  from  a  fimple  Root  are 
thus  performed;  If  the  Root' be  a  Side  (or  firft 
Power)  let  there  be  annexed  to  it  a  fimple  Number 
or  Letter,  fuch  as  agrees  to  the  Nature  of  that 
Power,  and  placed  above  to  the  Right  Hand,  as  in 
the  Index  of  the  Multiplication  :  As  if  the  Root  be 
x,  its  Square  will  be  x2.  Cube  x3,  <&c.  If  the  Root 
have  a  Co-efficient,  it  is  to  be  raifed  with  the  Root 
to  the  Power  required. 

Thus,  Let  the  Root  be  3  xy. 

Its  Square  is  yxzyz. 

Its  Cube  27x3^3. 

Its  Biquadrate  or  fourth  Power  81  x4y4. 

Any  Powers  (of  the  fame  Quantity)  whether  po¬ 
fitive  or  negative,  are  multiplied  into  one  another 
by  the  Addition  of  the  Exponents.  Thus, 

x3  X  x*  =  x8;  a*  X  az  =  <a6;  xi  X  x{-  —  x*  =  x4 
X — 2  X  x — 3  =  x — 5 ;  a — 1  X  a — 2  =  a — 3 

The  Divifion  of  Powers  is  done  by  the  Sub¬ 
traction  of  the  Exponents.  Thus, 


The  Raifing  of  Powers  to  other  Powers  is  done 
by  multiplying  the  Exponents.  Or,  thus;  it  any 
given  Power  is  to  be  raifed  to  another  given  Power, 
the  Index  of  the  Power  propoted  muft  be  multi¬ 
plied  into  the  Index  of  that  Power,  to  which  the 
firft  ought  to  be  raifed.  So  x3  raifed  to  the  third 
Power,  is  xSX3  =  x,$. 

The  Involution  of  any  Binominal  or  Quantity, 
confiding  only  of  two  Terms,  as  x  -\-y,  may  be 
performed  by  the  following  Rules,  the  firft  of  which 
difeovers  the  Indices  of  the  Powers  required,  and 
the  other  the  Co-efficients. 

When  any  Binominal,  as  x-J-  y,  is  to  be  raifed 
to  any  Power,  as  m,  the  Quantities  that  compofe 
that  Power  will  be  xm>  xm — 1  y,  x m — */,  x7” — sjrs, 
xm  4^4,  <frc%  continuing  this  Series  till  the  Expo¬ 
nent  of  y  becomes  equal  tom;  in  which  Series  you 
fee  the  Exponent  of  x  is  diminifhed  always  by  U- 
nit  in  every  Term,  from  what  it  was  in  the  prece¬ 
ding  Term,  while  the  Exponent  of  /  is  conllandy 
increafed  by  Unit,  above  what  it  was  in  the  prece¬ 
ding  Term.  Thus  let  »z  =  7,  that  is,  let  x-j-j/  be 
raifed  to  the  feventh  Power,  and  the  Quantities  that 
compofe  that  Power  will  by  the  preceding  Rule 
ftand  thus : 

X7  _|_  X6 y '  -j-.  Xs  yz  -f-  X*yi  -f-  X3^4-|_  xr  xyb  +/• 

In  which  the  Indices  of  the  Powers  to  the  lead- 
ing  Quantity  x  continually  decreafe,  and  the  Indi¬ 
ces  of  the  other  Quantity  do  continually  increafe  in 
an  Arithmetical  Progreffiom  Unit  being  their  com¬ 
mon  Difference.  The  firft  and  laft  Terms  are  al¬ 
ways  pure  Powers  of  the  fingle  Quantities,  and  are 
both  of  the  fame  Height.  The  Sum  of  the  Indi¬ 
ces  of  any  two  Letters  joined  together  in  the  inter¬ 
mediate  Terms,  are  always  equal  to  the  Power  re¬ 
quired. 

The  Co-efficient  of  the  firft  Term  is  always  U- 
nit;  the  Co-efficient  of  the  fecond  Term  is  =  to 
Unit,  multiplied  into  the  Index  of  the  Powers  of 
the  firft  Term,  and  that  Product  divided  by  Unit; 
the  Co-efficient  of  the  third  Term  is  found  by  mul¬ 
tiplying  the  Co-efficient  of  the  fecond  Term,  into 
the  Index  of  the  leading  Quantity  of  that  Term, 
and  that  Producft  divided  by  2:  So  the  Co-efficient 
of  any  Term  may  be  found  by  multiplying  the  In¬ 
dex  of  the  leading  Quantity  of  the  preceding  Term 
by  its  Co-efficient,  and  dividing  that  Produdl  by 
the  Number  of  Terms  preceding  the  Term  whofe 
Co-efficient  is  required.  Thus  to  find  the  Co-effi¬ 
cients  of  the  feveral  Terms  of  the  feventh  Power 
of  x-\-y. 

The  Co-efficient  of  the  ift  Term  is  =  1. 


of  the  2d  Term  is  L2S-Z 


of  the  3d  Term  is  7X6-H2  =  2t. 
of  the  4th  Term  is  21X5-7-3  =  35'. 


of  the  5  th  Term  is 
of  the  6th  Term  is 
of  the  7th  Term  is  21X2 
of  the  laft  Term  is  7x1 


x7  -7-  x5  =  xz ;  a?  ~b~  a> 
x — 6  -r-  x — 4  =  x — 1 
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35X4^-4=35. 

35X3  —  5  =  21. 

■6=  7. 

^  7=  i* 

And  if  thofe  Co-efficients  be  prefixed  to  the 
Quantities  that  make  up  the  feveral  Terms  of  the 
feventh  Power,  they  will  ftand  thus ;  x7  -f-  jxby  -|- 
2ixsy2-j-  35  *473-f-  35  xZ /'■-f'21  *xys-\-’]xyb -f- 

y7‘ 

Now  here  it  may  be  further  obferved,  that  the 
Unciae  (or  Co-efficients)  do  only  increafe  until  the 
Indices  of  the  two  Letters  become  equal,  or  change 
Places ;  and  the  reft  of  the  Unicse  will  return  or  de¬ 
creafe  in  the  fame  Order ;  that  is,  where-ever  the 
Indices  of  the  Letters  are  alike,  there  the  Unciae  will 
be  alike. 

x  T  And 


J  o  I 
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And  therefore  one  needs  to  find  theUnciat  (as  be- 
fore)  but  to  halt  the  Number  of  Terms  in  any 
Power. 

The  two  preceding  Rules  may  be  univerfally  ap¬ 
plied.  Thus,  if  m  be  equal  to  any  whole  Number, 
then  the  feveral  Terms  of  the  j»th  Power  of  *  -J-J' 

,  t 

will  be  equal  to  x  rn  -J-  m  xm — 1  - 


xm — 


xm — -J-  m  X 


m — r 
2 


X  — — -  X  — - -  xm  474  -f-,  &c. 

3  4 

The  Powers  raifed  from  a  Refidual  Root,  viz. 
x  — y  (the  Difference  of  two  Quantities)  are  the 
fame  with  their  like  Powers  raifed  from  a  Binomial 
Root  x~\~y  (or  the  Sum  of  two  Quantities  j  fave 
only  in  their  Signs,  'viz.  the  Binomial  Powers  have 
the  Sign  -J-  to  every  Term  ;  but  the  Refidual  Pow¬ 
ers  have  the  Sign  -J-  and  —  interchangeably  to  eve¬ 
ry  other  Term. 

Fra&ions  are  involved  by  multiplying  the  Nume¬ 
rator  into  itfelf  for  a  new  Numerator,  and  the  De¬ 
nominator  into  itfelf  for  a  new  Denominator  j  each 
fo  often  as  the  Power  requires. 

Thus  the  3d  Power  of  —  '=  2l. 

J  r 


The  3d  Power  of 
The  3d  Power  of 


a  x a  2J  x=  a 3 

2  yb  8  y=bi’ 

jc-4-  y _ acs-f-  3  x  yz-4~ 

a — b  tf3—  3  azb-\-  %ab2 — 0$ 


1NVOYCE,  12  Car.  2.  c.  34.  is  a  Particular  of 
the  Value,  Cuftom,  and  Charges  of  any  Goods 
fent  by  a  Merchant  in  another  Man’s  Ship,  and 
confign’d  to  a  Fadtor  or  Correfpondent  in  another 
Country. 

INWARD  Flanking  Angle ,  in  Fortification,  is 
made  by  the  Courtine  and  the  Pazant  Flanking- 
Line  of  Defence. 

JOBENT  Nails,  are  a  fmaller  Sort,  commonly 
ufed  to  nail  thin  Plates  of  Iron  to  Wood. 

JOINT  Tenants,  are  fuch  as  come  to,  and  hold 
Lands  or  Tenements  by  one  Title  pro  Indivifo,  or 
without  Partition. 

Thefe  are  diftinguifh’d  from  Sole  or  Several  Te¬ 
nants ;  from  Parceners,  and  from  Tenants  in  Com¬ 
mon  :  And  anciently  they  were  called  Participes,  and 
not  Heresies  :  And  thefe  muft  jointly  implead,  and 
jointly  be  impleaded ;  which  Property  is  common  to 
them  and  to  Coparceners.  But  Joint-Tenants  have  a 
foie  Property  of  Survivorfiiip,  which  Coparceners  have 
not :  For  if  there  be  two  or  three  Joint -Ten ants, 
and  one  hath  Ilfue  and  dies,  then  he,  or  thofe 
Joint-Tenants  that  furvive,  fhall  have  the  whole  by 
Survivorfiiip. 

JOINT,  [ Junttura ,  L.  Joint,  F.]  a  Juncture, 
Articulation,  or  Alfemblage  of  two  or  more  things. 

JOINT,  [in  Carpentry j  the  feveral  Manness  of 
affembling  or  fitting  Pieces  of  Wood  together  j  as 
a  Dove-tail  Joint,  &c. 

JOINT  [in  Architeiiure~\  is  the  Separation  be¬ 
tween  the  Stones,  which  is  fill’d  with  Mortar,  Ce¬ 
ment,  or  Plaifter. 

JOINTURE.  See  Joynture. 

JOISTS,  in  Archire&ure,  are  fuch  Pieces  of 
Timber  as  are  framed  into  the  Girders  and  Sum¬ 
mers,  and  on  which  the  Boards  of  the  Floor  are 
laid. 

IONIC,  in  Architedfure,  is  the  Name  of  one  of 
the  five  Orders:  The  firft  Idea  of  it  was  given  by 
the  People  of  Ionia 3  who,  according  to  Vitruvius , 
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form’d  it  on  the  Model  of  a  young  Woman  dref- 
fed  in  her  Hair,  and  of  an  eafy,  elegant  Shape; 
whereas  the  Doric  had  been  form’d  on  the  Model 
of  a  ftrong,  robuft  Man.  The  Ionic  Column  is  the 
third  in  order,  and  is  diftinguifhed  from  the  Com- 
pofite,  in  that  it  has  none  of  the  Leaves  of  Acan¬ 
thus  in  its  Capital ;  and  from  the  Tufcan,  Doric  and 
Corinthian,  by  the  Volutes  or  Rams  Horns,  which 
adorn  its  Capital ;  and  from  the  Tufcan  and  Doric 
too,  by  the  Channels  or  Flutings  in  its  Shaft.  Thefe 
Flutings  are  in  Number  24;  they  are  not  always 
concave  from  the  Top  of  the  Shaft  to  the  Bottom ; 
but  for  that  third  of  it  next  the  Bafe,  are  fill’d  up 
with  a  kind  of  Rods  or  Canes,  by  the  French  cal¬ 
led  Batons ;  and  in  the  other  two  thirds,  are  left 
hollow  or  ftriated,  in  Imitation  of  the  Folds  or 
Plaits  of  a  Garment.  This  Column  is  a  Medium 
between  the  Maffive  and  the  Delicate  Orders,  the 
Simple  and  the  Rich.  Its  Height  is  18  Modules, 
or  9  Diameters  of  the  Column  taken  at  the  Bot¬ 
tom.  When  it  was  firffc  invented,  its  Height  was 
but  1 6  Modules;  but  the  Ancients,  to  render  it  ffcill 
more  beautiful  than  the  Doric,  augmented  its  Height, 
by  adding  a  Bafe  to  it,  which  was  unknown  in  the 
Doric.  M.  le  Clerc  makes  its  Entablement  4  Mo¬ 
dules  and  10  Minutes,  and  its  Pedeflal  6  entire  Mo¬ 
dules;  fo  that  the  whole  Order  makes  28  Modules, 
10  Minutes.  ’Tis  faid  the  Temple  of  Diana  at£- 
phefus,  the  moft  celebrated  Edifice  of  all  Antiquity, 
was  of  this  Order.  At  prefent  it  is  properly  ufed  in 
Churches  and  Religious  Houfes,  in  Courts  of  Ju- 
flice,  and  other  Places  of  Tranquillity  and  Devo¬ 
tion.  This  Order  has  one  Advantage  above  any 
of  the  reft,  and  it  confifts  in  this,  that  the  fore  and 
hind  Parts  of  its  Capital  are  different  from  its  Sides. 
But  this  is  attended  with  an  Inconvenience,  when 
the  Ordonnance  is  to  turn  from  the  Front  of  the 
Building  to  the  Side;  to  obviate  which,  the  Capital 
may  be  made  angular,  as  is  done  in  the  Temple  of 
Fortuna  Virilis.  Scamozzi,  and  fome  other  modern 
Architedfs,  have  introduced  the  upper  Part  of  the 
Compofite  Capital  in  lieu  of  the  Ionic ;  imitating 
that  of  the  Temple  of  Concord,  whofe  four  Sides 
are  alike:  To  render  it  more  beautiful,  the  Volute 
may  be  made  a  little  oval  and  inclining. 

JONTHUS,  [W0(§f,  Gr.J  or  Varus ,  is  a  little, 
hard,  callous  Swelling  in  the  Skin  of  the  Face. 
Blanchard. 

JOURNAL  [with  Navigators ]  a  Regifter  kept, 
wherein  particular  Notice  is  taken  of  every  thing 
that  happens  to  the  Ship  from  Day  to  Day,  and 
from  Hour  to  Hour,  with  refpedt  to  the  Wind, 
the  Rhumbs,  Rake,  Soundings,  &c.  in  order  to 
enable  them  to  adjuft  their  Reckoning,  and  deter¬ 
mine  the  Place  where  they  are. 

JOURNEYS  Accounts,  is  a  Term  in  Law,  to  be 
thus  underftood :  If  a  Writ  be  abated  without  the 
Default  of  the  Plaintiff  or  Demandant,  he  may  pur- 
chafe  a  new  W  rit,  which  if  it  be  purchafed  by  Jour¬ 
neys  Accounts ;  ( that  is,  within  as  little  Time  as  he 
poffibly  can  after  the  Abatement  of  the  firft  Writ) 
then  this  fecond  Writ  fhall  be  as  a  Continuance  of 
the  firft,  and  fo  fhall  out  the  Tenant  or  Defendant 
of  his  Voucher,  Plea,  or  Non-tenure,  Joint-tenancy 
fully  adminiftred,  &c.  or  any  other  Plea  which  arifes 
upon  Matter  happening  after  the  Date  of  the  firft 
Writ;  and  15  Days  have  been  held  a  convenient 
Time  for  the  Purchafe  of  the  new  Writ. 

JOY,  is  a  Delight  of  the  Mind,  from  the  Confi- 
deration  of  the  prefent,  or  allured  approaching  Pol- 
fefiion  of  a  Good ;  and  we  are  then  polfelfed  of  any 
Good,  when  we  have  it  fo  in  our  Power  that  we 
can  ufe  it  when  we  pleafe. 


JOYNDER, 


I  R  O 


I  R  O 


JOYNDER,  in  Law,  is  the  coupling  or  join¬ 
ing  of  two  Perlons  in  one  Action  or  Suit  againft 
another. 

JOYNTURE,  is  a  Covenant,  whereby  the  Huf- 
band,  or  fome  other  Friend  in  his  Behalf,  afTureth 
unto  his  Wife,  in  refpedt  of  Marriage,  Lands  or 
Tenements  for  a  Term  of  Life:  Or  ocherwife. 

It  is  fo  called,  either  becaufe  granted  Ratione 
Juntturce  in  Matrimonio ;  or  becaufe  the  Land  in 
Frank- Marriage  is  given  jointly  to  the  Husband  and 
Wife,  and  after  to  the  Heirs  of  their  Bodies,  where¬ 
by  the  Husband  and  Wife  be  made  joint  Tenants 
during  the  Coverture. 

JOYSTS.  Sszjoijls. 

IRIS,  [of  Gr.  to  /peak,  to  tellj  as  being  a 
Meteor  that  is  fuppos’d  to  foretel  Rain]  a  Rainbow, 
occafion’d  by  a  Reflection  of  the  Rays  of  the  Sun 
in  a  watry  Cloud.  Vide  Rainbow. 

IRIS,  is  that  fibrous  Circle  next  to  the  Pupil  of 
the  Eye,  diftinguifhed  with  Variety  of  Colours: 
Pee  Uvea  Membrana.  ’Tis  fo  called  from  its  Simi¬ 
litude  to  a  Rainbow  fin  Latin  Iris). 

Alfo  thofe  changeable  Colours  which  fometimes 
appear  in  the  Glaffes  of  Telefcopes,  Microfcopes, 
&c.  are  called  Iris  for  the  fame  Reafon ;  as  is  that 
coloured  Spettrum,  which  a  Triangular  Prifmatick 
Glafs  will  project  on  a  Wall,  when  placed  (at  a  due 
Angle)  in  the  Sun-beams.  See  Rainbow. 

IRON.  In  the  Forefl  of  Dean  in  Gloucester* 
floire  the  belt  Iron  Ore  is  of  a  bluifh  Colour,  and 
is  called  Brufh  Ore:  But  this  being  melted  alone 
produces  a  Metal  very  fhort  and  brittle:  To  reme¬ 
dy  which  Inconvenience  they  make  ufe  of  Cynder, 
which  is  found  in  great  Quantity  where  any  old 
Works  have  been  in  that  County:  For  in  former 
Times,  their  Bellows  being  moved  only  by  Hand, 
their  Furnaces  produced  a  Fire  much  lefs  intenfe 
than  thofe  they  now  employ :  So  that  formerly  they 
melted  down  only  the  principal  Part  of  the  Ore, 
rejecting  the  reft:  as  ufelefs.  ThisRefufe  is  the  Cyn- 
der  ;  which  being  mingled  with  the  Ore  in  a  due 
Quantity,  gives  it  that  excellent  Temper  of  Tough- 
nefs,  for  which  this  Iron  is  preferred  before  any 
brought  from  abroad. 

The  Ore  is  firft  calcined  in  Kilns,  like  ordinary 
Lime -Kilns,  which  they  fill  up  to  the  Top  with 
Coal  and  Ore,  S.  S.  S.  Then  putting  Fire  to  the 
Bottom,  they  let  it  burn  till  the  Coal  be  wafted. 
This  is  done  without  Fujion  of  the  Metal,  and  ferves 
to  confume  the  more  arofify  Part  of  the  Ore,  and 
to  make  it  friable.  From  hence  they  carry  it  to 
the  Furnaces,  which  are  built  of  Brick  or  Stone, 
about  24  Foot  fquare  on  the  Outfide,  and  near  30 
Foot  in  Height.  Within  they  are  not  above  8  or 
jo  Foot  over  in  the  middle,  and  the  Top  and  Bot¬ 
tom  have  a  yet  narrower  Compafs;  fo  they  are 
almoft  of  the  Shape  of  an  Egg.  Behind  the  Fur¬ 
nace  arc  placed  two  very  large  Pair  of  Bellows, 
whofe  Nofes  meet  at  a  little  Hole  near  the  Bottom. 
Thefe  are  compreffed  together  by  certain  Buttons 
placed  on  the  Axis  of  a  very  large  Over/hot  Wheel. 

The  Furnaces  are  at  firft  filled  with  Ore  and  Cyn- 
der,  intermix’d  with  Fuel,  which  in  thefe  W orks 
is  always  of  Charcoal,  laying  them  hollow  at  the 
Bottom,  that  they  may  the  more  ealily  take  Fire. 
But  after  they  are  once  kindled,  the  Materials  run 
together  into  a  hard  Cake  or  Lump,  which  is  fu- 
ftained  by  the  Fafliion  of  the  Furnace  3  and  through 
this  the  Metal,  as  it  melts,  trickles  down  into  the 
Receiverr,  where  there  is  a  Paflage  open,  by  which 
they  clear  away  the  Scum  and  Drofs.  Before  this 
lies  a  great  Bed  of  Sand,  wherein  they  make  Fur¬ 
rows  of  what  Faftnon  they  pleafe,  into  which  they 


let  their  Metal;  which  is  made  fo  very  fluent  by 
the  Violence  of  the  Fire,  that  it  continues  boiling 
for  a  good  while.  The  Furnaces  are  kept  at  work 
Day  and  Night  for  many  Months,  ft  ill  fupplying 
the  Wafte  of  the  Fuel  and  other  Materials  with 
frefh,  pour’d  in  at  the  Top. 

from  thefe  Furnaces  they  bring  their  Sows  and 
Figs  of  Irons  ( as  they  call  them )  to  their  Forges. 
Thefe  Forges  are  of  two  Sorts,  tho’  Handing  toge¬ 
ther  under  the  lame  Roof:  And  one  they  call 
Finery,  the  other  their  Chafery.  Both  of  them  are 
on  Hearths,  on  which  they  place  great  Heaps  of 
Sea-Coal,  and  behind  them  Bellows,  like  the  for¬ 
mer,  but  not  near  fo  large.  Into  their  Finery  they 
firft  put  the  Pigs  of  Iron,  placing  three  or  four  of 
them  together  behind  the  Fire,  with  a  little  of  one 
End  thruft  into  it;  where  foftning  by  degrees,  they 
ftir  and  work  them  with  long  Bars  of  Iron,  till  the 
Metal  runs  together  into  a  round  Mafs  or  Lump, 
which  they  call  an  Ha  If- Bloom.  This  they  take  out, 
and  giving  it  a  few  Strokes  with  their  Sledges,  they 
carry  it  to  a  great  weighty  Hammer,  raifed  by  the 
Motion  of  a  Water-Wheel;  where  applying  it  dex- 
troufly  to  the  Blows,  they  prefently  beat  it  out  into 
a  thick  fhort  Square :  This  they  put  into  the  Finery 
again ;  and  heating  it  red  hot,  they  work  it  out  un¬ 
der  the  fame  Hammer,  till  it  comes  to  be  in  the 
Shape  of  a  Bar  in  the  middle,  but  with  two  fquare 
Knobs  on  the  Ends.  Laft  of  all,  they  give  it  o- 
ther  Heats  in  the  Chafery,  and  more  Workings  un¬ 
der  the  Hammer,  till  they  have  brought  their  Iron 
into  Bars  offeveral  Shapes  and  Sizes.  If  they  omit 
any  one  Procefs,  it  will  be  fure  to  want  fomething 
of  its  Toughnefs,  which  they  efteem  its  Perfe&ion. 

For  the  Backs  of  Chimneys,  Hearths  of  Ovens, 
or  the  like,  they  take  the  melted  Metal  out  of  the 
Receivers  in  great  Ladles,  and  pour  it  into  Moulds 
of  fine  Sand.  Philof  Tranf.  N°  137. 

At  Milthorpe  in  Lancajbire  they  have  feveral  Sorts 
of  Iron-Stone,  fome  of  it  making  ColdJhire-Iron\  that 
is,  fuch  as  is  brittle  when  it  is  cold.  Another  fort 
makes  Redfoire,  which  is  fuch  as  is  apt  to  break  if 
it  be  hammer’d  when  ’tis  of  a  dark  red  Heat ;  and 
therefore  they  are  never  melted  down  but  in  Mix¬ 
ture,  and  fo  they  yield  an  indifferent  good  fort  of 
Iron.  They  have  of  late  made  it  much  better  than 
before,  by  melting  the  Sow-Metal  over  again,  as 
likewife  by  ufing  Turf  and  Charcoal;  whereas  for¬ 
merly  the  Fuel  was  only  Charcoal. 

They  firft  burn  the  Iron-Stone,  and  then  for 
every  feventeen  Baskets  of  this  burnt  Stone  they 
put  in  one  of  Lime-Stone,  unburnt,  to  make  it 
melt  freely  and  caft  the  Cynder,  which  they  always 
take  off  from  the  melted  Iron,  before  they  let  it 
run. 

The  Bottom  of  the  Furnace  is  about  two  Yards 
fquare,  and  fo  rifes  perpendicularly  for  a  Yard  or 
more,  which  is  alfo  lined  within  with  a  Wall  of 
the  beft  Fire-ftone,  to  keep  off  the  Force  of  the  * 
Fire  from  the  Walls  of  the  Furnace.  The  Bellows, 
which  are  very  large,  and  moved  by  Water,  enter 
about  the  middle  of  the  Focus :  The  reft  of  the  Fur¬ 
nace  is  raifed  above  this  fix  or  feven  Yards  fqu are- 
wife,  but  tapering ;  fo  that  the  top  Hole,  where 
they  throw’  in  the  Mine  and  Fuel,  is  but  half  a 
Yard  fquare.  When  they  find  it  to  have  fubfided 
about  a  Yard  and  Quarter,  they  fill  the  Furnace 
again. 

Their  Forge  is  much  like  that  of  a  common  Black- 
fmith’s,  about  one  Yard  and  half  over,  and  of  the 
fame  Height.  The  Hearth  is  all  of  Sow-Iron,  much 
of  the  Shape  of  a  broad-brim’d  Hat,  with  the  Crown 
downwards.  The  hollow  Place  they  fili  and  heap 
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up  with  Charcoal,  and  lay  the  Ore  (firft  broken  in¬ 
to  Pieces  as  big  as  a  Pigeon’s  Egg)  all  round  about 
the  Charcoal  on  the  flat  Hearth,  to  bake  it  as  it 
were,  or  neal  it ;  thrufting  it  by  little  and  little  into 
the  Hollow,  and  keep  blowing  for  twelve  Hours. 
Then  they  pull  out  a  Stopple  at  the  Bottom  of  the 
Wall,  and  out  comes  all  the  Glaffiy  Cynder,  being 
very  liquid,  leaving  the  Iron,  which  is  never  in  a 
pertedt  Fuflon,  in  a  Lump  at  the  Bottom:  This 
they  take  out  with  great  Tongs,  and  turn  it  under 
heavy  Hammers  moved  by  Water,  which  at  the 
fame  time  beat  off,  or  rather  fqueeze  out  the  fluid 
Scoria  or  Drofs,  and  after  feveral  Heats  form  it  in¬ 
to  Bars.  They  ufe  no  Lime-Stone,  or  any  thing 
elfe,  to  promote  the  Flux.  They  get  about  100^ 
Pound  Weight  of  Metal  at  one  melting,  cut  of 
about  three  times  as  much  Ore. 

The  Iron  Mine  in  Suffix  lies  from  four  Foot  deep 
to  forty  and  upwards.  There  are  feveral  forts  of 
Mine,  fome  hard,  fome  gentle,  fome  rich,  fome 
poor,  fome  fine,  lome  coarfer.  The  Iron  M afters 
mix  different  forts  of  Mine  together,  otherwife  it 
will  not  melt  to  fo  good  an  Advantage. 

When  the  Mine  is  brought  in,  they  take  Small- 
coal,  and  lay  a  Row  of  that  and  a  Row  of  Mine 
alternately,  S.  S.  S.  one  above  another ;  and  fetting 
the  Coals  on  Fire,  therewith  burn  the  Ore.  This 
is  done  to  mollify  it,  that  fo  it  may  be  broken  in 
fmall  Pieces,  otherwife  it  would  not  melt  in  the 
Furnace,  but  come  away  whole:  Nor  mull  it  be 
over-burnt;  for  then  it  will  loop,  as  they  call  it; 
that  is,  run  together  in  a  Mafs. 

After  ’cis  burnt,  ’tis  beat  into  fmall  Pieces  with  an 
Iron  Sledge,  and  then  put  into  the  Furnace,  which 
is  before  charged  with  Coals,  on  the  Top  of  which 
it  is  caft,  where  it  melts  and  falls  down  into  the 
Hearth  in  about  twelve  Hours  more  or  lefs,  and 
then  ’tis  run  into  a  Sow. 

This  Hearth  is  made  of  Sand-Stone,  as  alfo  its 
Sides  round  to  the  Height  of  about  a  Yard;  and 
then  the  reft  of  the  Furnace  is  lined  up  to  the  Top 
with  Brick. 

When  they  begin  upon  a  new  Furnace,  they 
put  Fire  for  a  Day  or  two  before  they  begin  to 
blow :  Then  they  blow  gently,  and  increafe  by 
Degrees,  till  they  come  to  the  Height  in  ten  Weeks 
or  more. 

Every  fix  Days  they  call  a  F ounday,  in  which 
time  they  make  8  Ton  of  Iron ;  that  is,  if  you  di¬ 
vide  the  whole  Sum  of  Iron  they  make  by  the 
Founday ;  or  at  firft  they  make  lefs  in  a  F ounday,  at 
laft  more. 

The  Hearth,  by  the  Force  of  the  Fire  continually 
blown,  grows  wider  and  wider;  fo  that  if  at  firft  it 
contains  fo  much  as  will  make  a  Sow  of  600  or  700 
Pound  Weight,  at  laft  it  will  contain  fo  much  as 
will  make  a  Sow  of  acoo  Pound.  The  leffer  Pieces 
of  1000  Pound,  and  under,  they  call  Pigs. 

Of  twenty-four  Load  of  Coals,  they  expecft  e:ght 
Ton  of  Sows.  To  every  Load  of  Coals,  which 
confifts  of  eleven  Quarters,  they  put  a  Load  of 
Mine,  containing  eighteen  Bufhels. 

A  Hearth,  if  made  of  good  Stone,  will  ordinarily 
laft  forty  Foundays  or  Weeks;  during  which  time 
the  Fire  is  never  let  go  out.  They  never  blow  twice 
on  one  Hearth,  tho’  they  go  upon  it  but  five  or  fix 
Foundays.  The  Cynder,  like  Scum,  fwims  upon 
the  melted  Metal  in  the  Hearth,  and  is  let  out  once 
or  twice  before  a  Sow  is  caft.  ^ 

The- Manner  of  Working  Iron  at  the  Forge  or  Hammer . 

In  every  Forge  there  are  two  Fires  at  leaft,  which, 
as  before  is  obferved,  are  called,  one  the  F/nery,  and 
the  other  the  Chafery, 


At  the  Finery,  by  the  Working  of  the  Hammer, 
they  bring  it  into  Blooms  and  Anconies,  thus:  1  hey 
roll  the  Sow  at  firft  into  the  Fire,  and  then  melt  off 
a  Piece  of  about  •*  of  a  hundred  Pound  Weight; 
which,  as  foon  as  ’tis  broken  off,  they  cail  a  Loop. 
This  Loop  they  take  out  with  their  Shingling-Tongs, 
and  beat  it  with  Iron  Sledges  on  an  Iron  Plate  near 
the  Fire,  that  fo  it  may  not  fall  in  Pieces,  but  be  in 
a  Capacity  to  be  carried  under  the  Hammer,  where 
ic  is  beat  very  gently  at  firft,  only  to  draw  Cynders 
and  Drofs  out  of  the  Matter :  But  afterwards  they 
let  out  or  draw  more  Water,  and  fo  by  degrees  beat 
it  thicker  and  ftronger,  till  they  bring  it  to  a  Bloomy 
which  is  a  tour-fquare  Mafs,  about  two  Foot  long. 
This  Operation  they  call  Shingling  the  Loop.  This 
done,  they  immediately  return  it  to  the  Finery  again; 
and  after  two  or  three  Heats  and  Working,  they 
bring  it  to  an  Ancony,  whofe  Figure  is  in  the  mid¬ 
dle  a  Bar  of  about  three  Foot  long,  and  of  the  Shape 
they  intend  the  whole  Bar  fhall  be  made  of ;  but  at 
both  Ends  is  a  fquare  Piece  left  rough,  to  be  wrought 
at  the  Chafery. 

Note,  At  the  Finery  three  Load  of  the  biggeft 
Coals  go  to  the  making  of  one  Tun  of  Iron. 

At  the  Chafery  they  only  draw  out  the  two  Ends 
fuitable  to  what  was  drawn  out  at  the  Finery  in  the 
middle,  and  lb  finifh  the  Bar. 

Note,  One  Load  of  fmaller  Coals  draws  out  a 
Tun  of  Iron  at  the  Chafery. 

At  the  Finery,  they  expedt  that  one  Man  and  a 
Boy  fhould  make  two  Tun  of  Iron  in  a  Week; 
and  at  the  Chafery,  that  two  Men  fhouid  take  up, 
that  is,  make  or  work  five  or  fix  Tun  in  a  Week. 

One  thing  is  remarkable  here:  They  fay.  That  if 
into  the  Hearth  where  they  work  the  Iron  Sows 
(whether  the  Finery  cr  the  Chafery )  you  caft  on  the 
Iron  a  piece  of  Brafs,  it  will  hinder  the  Metal  from 
working,  caufing  it  to  fpattef  about  fd,  that  it  can¬ 
not  be  wrought  into  a  folid  Piece.  Ra/s  Collett, 
of  Enghfh  Words,  at  the  End.- 

IRON-SICK,  a  Ship  or  Boat  is  {hid  to  belron- 
fck,  when  her  Spikes  are  fo  eaten  with  Ruft  or 
Nails,  and  fo  worn  away,  that  they  make  Hollows 
in  the  Planks,  whereby  the  Ship  leaks. 

IRONY,  is  a  Trope  in  Rhetorick,  by  which  we 
fpeak  contrary  to  our  Thoughts;  as  to  fay.  Such  a 
one  is  a  very  honefl  Man,  when  we  know  he  is  no- 
tcrioufly  corrupt. 

IRRADIATION,  is  a  Word  ufed  by  VanHel- 
mont,  and  fome  other  Chymifts,  to  exprefs  the  O- 
peration  of  fome  mineral  Medicines,  which  they 
will  have  to  impart  their  Virtue  without  emitting 
any  thing  material  or  fubftamial  out  of  them,  or 
without  the  Emanation  of  any  corporeal  Effluvia. 

Thus,  for  inftance,  they  tell  you,  that  fomeAn- 
timonial  Preparations,  as  is  Glafi  and  Crocus  Metal - 
lor um,  will  give  an  Emetick  Quality  to  Wine,  &c. 
without  any  manner  of  Diminution  of  its  Weight : 
But  it  doth  not  appear  that  they  were  well  enough 
exercifed  in  ftatic-ai  Experiments,  either  to  have  nice 
Scales,  or  to  know  how  to  ufe  them ;  and  there¬ 
fore,  doubdeis,  do  too  boldly  call  that  Diminution, 
which  was  only  not  fo  fenfib'.y  fo  to  them :  But  how 
a  Body  fhould  communicate  its  vomitive  Quality  to 
a  Liquor,  without  impregnating  it  with  fome  of  its 
fine  and  fubtil  emetick  Panicles,  is  hardly  poffible 
to  conceive. 

IRRATIONAL  Numbers  c  fee  Surd  Numbers. 
IRRATIONAL  Quajitities  .*  lee  Rational  Quan¬ 
tities  . 

IRREGULAR  Bodies,  are  Solids  which  are  not 
terminated  by  equal  and  like  Surfaces. 

*  IRREGULAR 
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IRREGULAR  Column,  [in  Architecture]  a  Co¬ 
lumn  that  does  not  only  deviate  from  the  Propor¬ 
tions  of  any  of  the  five  Orders,  but  the  Ornaments 
of  which  are  ill  chofen,  either  in  the  Shaft  or  Ca¬ 
pital. 

IRREGULAR  Fortification:  fee  Fortification. 

IRREGULAR  Lines  or  Curves-,  fee  Regular. 

IRREGULARITY,  in  the  Canon-Law,  flgni- 
fies  an  Impediment,  which  will  hinder  a’Perlon’s 
going  into  Holy  Orders,  as  being  a  Bafiard,  maimed, 
confenting  to  a  Murder,  &C. 

IRREPLEVIABLE,  in  the  Common-Law,  fig- 
nifies  what  may  not  be  Replevied,  or  fet  at  large, 
upon  Sureties. 

ISAGON  of  "ins  equal,  and  yov i<t, 

Gr.  a  Corner ]  in  geometry,  is  fometimes  ufed  for 
a  Figure  confiding  of  equal  Angles. 

ISCHyfEMA  [i <xox(*m,  Gr.]  are  Medicines  that 
flop  the  Blood,  which,  with  a  binding,  cooling,  or 
drying  Virtue,  clofe  up  the  Openings  of  the  Vef- 
fels,  or  diminifh  and  dop  the  Fluidity  or  violent 
Motion  of  the  Blood  Blanchard. 

ISCHIADICK  [i%cfcc/heoc,  of  I %cti  or  )%cv>  Gr. 
the  Hip]  an  Epithet  which  Anatomids  give  to  the 
Veins  of  the  Foot,  which  terminate  in  the  crural. 

The  great  ISCHIADICK  [in  Anatomy]  is  form¬ 
ed  by  ten  little  Branches  proceeding  from  the  Toes, 
which  uniting  together  pafs  by  the  Mufcles  of  the 
Calf  of  the  Leg. 

The  lejfer  ISCHIADICK  [in  Anatomy]  is  form¬ 
ed  from  the  feveral  Ramifications  proceeding  from 
the  Skin  and  M. Teles  which  encompafs  the  Articu¬ 
lation  of  the  Thigh. 

ISCHfAS  [W* 

ISCHIUM  \j£w. 

Bone. 

ISCHURETICA,  are  Medicines  which  force 
Urine,  in  the  cafe  of  a  Suppreflion  of  it. 

ISCHURIA  of  )ya>  to  fupprefs,  and  V*pv> 

Gr.  the  Urine]  is  iuch  a  Suppredion  of  Urine  in  the 
Bladder,  chat  little  or  nothing  of  it  can  be  dis¬ 
charged  . 

ISLAND,  a  Traft  of  Ground  encompafled 
round  with  the  Sea,  or  with  Rivers.  This  Term 
is  oppofed  to  the  Continent  or  Terra  firma.  Some 
conclude  from  Gen.  x.  5.  and  from  Eccl.  xliii.  25. 
that  Idands  are  as  antient  as  the  World,  and  that 
there  were  fomc  at  the  Beginning.  Whatever  be¬ 
come  of  this  Proof,  ’cis  by  no  means  probable  that 
the  large  Idands,  far  remote  from  the  Continent, 
are  new ;  or  that  they  either  arofe  out  of  the  Sea, 
or  were  torn  from  the  main  Land.  Nor  is  it  lefs 
true,  that  there  have  been  new  Idands  formed  by 
the  cading  up  of  vaft  Heaps  of  Clay,  Mud,  Sand, 
&c.  as  that,  for  indance,  of  Tfongming ,  in  the  Pro¬ 
vince  of  Tonquin  in  China :  or  by  the  Violence  of 
the  Sea,  which  has  torn  ofT  large  Promontories 
from  the  Continent ;  as  the  Antients  imagined  Sici¬ 
ly,  and  even  Great  Britain  were  formed.  It  is  alfo 
certain,  that  fome  have  emerged  above  the  Waves, 
as  Santorini  formerly,  and  three  other  Ides  near  it 
lately;  the  lad  in  1707,  which  rofc  from  the  Bot¬ 
tom  of  the  Sea  after  an  Earthquake,  that  was  fup- 
pos’d  to  have  loofen’d  it  from  its  Hold. 

Several  Naturalids  are  of  Opinion,  that  the  Idands 
were  formed  at  the  Deluge;  others  think  they  have 
been  feparared  from  the  Continent  by  violent 
Storms,  Inundations,  and  Earthquakes.  Thefe  lad 
have  obferved,  that  the  Eafi-Indies,  which  abound 
in  Idands  more  than  any  other  Part  of  the  World, 
are  likewife  more  annoy’d  with  Earthquakes,  Tem- 
peds.  Lightning,  Vulcano’s,  <&c.  than  any  other 
Parr.  Varenius  thinks  mod  of  thefe  Opinions  true 
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in  fome  Indances,  and  believes  that  there  have  been 
Idands  produced  each  of  thefe  Ways.  St.  Helena , 
Afcenfion,  and  other  deep  rocky  Iilands,  he  fuppo- 
l'es  to  have  become  fo,  by  the  Sea’s  overflowing 
their  neighbouring  Chatnpains.  By  the  heaping  up 
huge  Quantities  of  Sand,  and  other  terredrial  Mat¬ 
ters,  he  thinks  the  Idands  of  Zealand,  Japan,  &c. 
were  form’d.  Sumatra  and  Ceylon ,  and  mod  of  the 
Eafl-Indian  Idands,  he  thinks  were  rent  off  from 
the  main  Land;  and  concludes  that  the  Idands  of 
the  Archipelago  were  formed  in  the  lame  way ; 
imagining  it  probable,  that  Deucalion's  Flood  might 
contribute  towards  it.  The  Antients  had  a  Notion, 
that  Delos ,  and  lo me  few  other  Idands,  rofe  from 
the  Bottom  of  the  Sea ;  which,  how  fabulous  fo- 
ever  it  may  appear,  agrees  with  later  Obfervations. 
Seneca  takes  notice  that  the  Idand  Thera fia  rofe  thus 
out  of  the  JEgean  Sea  in  his  Time ;  of  which  the 
Mariners  were  Eye-witnedes.  They  had  alfo  an 
Opinion,  that  there  are  fome  Idands  which  fwim  in 
the  Sea.  Thales ,  indeed,  thought  that  the  whole 
Earth  which  we  inhabit,  doated  thus  in  the  Sea; 
but  his  Opinion  is  ealily  refuted,  the  Channel  of  the 
Sea  being  found  continuous  to  the  Shore :  But  float¬ 
ing  Iflands  are  no  ways  improbable,  efpecially  if  the 
Earth  whereof  they  confift  be  light  and  fulphureous. 
Seneca  fays,  that  near  the  Cutylia  he  faw  fuch  an 
Ifland,  and  mentions  feveral  others  of  the  fame 
kind ;  and  it  was  even  a  common  Opinion  among 
the  Antients,  that  all  the  Cyclades  had  done  the  fame. 

ISLES,  in  Architedture,  are  Sides  or  Wings  of 
a  Building. 

ISOCHRONAL-LINE,  is  that  in  which  a  hea¬ 
vy  Body  is  fuppofed  to  defeend  without  any  Acce¬ 
leration.  And  the  excellent  G.  G.  Leibnitz,  in  the 
Ad.  Erud.  Lipf.  for  Febr.  1689.  hath  a  Difcourfe 
on  this  Subjedf ;  in  which  he  diews,  that  an  heavy 
Body,  with  a  Degree  of  Velocity  acquired  by  the 
Defcent  from  any  Height,  may  defeend  from  the 
fame  Point,  by  an  infinite  Number  of  IJochronal 
Curves,  and  which  are  all  of  the  fame  Species ,  dif¬ 
fering  from  one  another  only  in  the  Magnitude  of 
their  Parameters  (fuch  as  are  all  the  Quadrato-Cu - 
bical  Paraboloids)  and  confequently  fimilar  to  one 
another. 

He  fhews  alfo  there  how  to  find  a  Line,  in  which 
a  heavy  Body  defeending  fhall  recede  uniformly  from 
a  given  Point,  or  approach  uniformly  to  it. 

ISOCHRONE  {jovfcovQ-,  Gr.]  Vibrations  of  a 
Pendulum,  are  fuch  as  are  made  in  the  fame  Space 
of  Time,  as  all  the*  Vibrations  or  Springs  of  the 
fame  Pendulum  are,  whether  the  Arcs  it  deferibes 
be  longer  or  fhorter;  for  when  it  deferibes  a  fhorter 
Arc,  it  moves  fo  much  the  flower ;  and  when  a 
long  one,  proportionably  fafter. 

ISOMERIA,  \jovfMiexct,  Gr.]  in  Algebra,  is  the 
fame  with  Converfion  of  Equations,  (fee  Equations , 
N.  1.)  or  of  clearing  any  Equation  from  Fractions. 

ISOPERIMETRICAL  Figures,  in  Geometry, 
are  fuch  as  have  equal  Perimeters  or  Circumferences. 

Of  all  Ifoperimetrical  Figures,  the  Circle  is  the 
greateft. 

For  if  a  Right  Line  could  be  difpofed  into  the 
Form  of  the  Circumference  of  a  Circle,  it  would 
contain  more  Space  than  any  other  Figure  or  Re~ 
gular  Polygon  whatfoever. 

As  fuppofe  the  Circumference  of  the  Circle  a  b 
cd,  to  be  difpofed  into  the  Form  ot  a  Square,  or 
any  other  Regular  Polygon:  io  that  all  the  Sides  eg, 
g  h,  h  i,  and  i  e  together,  may  be  equal  to  the  Cir- 
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cumference  of  the  Circle  abc  d^  I  fay,  the  Circle  is 
greater  than  that  Square. 


For  the  Circle  is  equal  to  a  Re&angle-Triangle, 
one  of  whole  Legs  is  the  Radius /<*,  and  the  other 
the  Circumference.  And  the  Polygon  is  equal  alfo 
to  fuch  a  Triangle,  one  of  whofe  Legs  is  the  fame 
Circumference  abed,  or  the  Sum  of  the  Sides 
g  e  i  h:  And  the  other  Leg  is  the  Lin e  fo-,  but  as 
fo  is  lefs  than  the  Radius  fa,  fo  the  Triangle, 
which  is  equal  to  the  Polygon,  mull  be  lefs  than 
that  which  is  equal  to  the  Circle  :  Therefore  the 
Square  or  Polygon  muft  be  left  than  the  Circle- 
W.  W.  D. 

ISOSCELES-TRIANGLE  :  fee  Triangle. 

PROP.  I. 

The  Angles  oppofite  to  the  equal  Sides  of  an  Ifo~ 
fceles-Triangle  are  equal  j  and  a  Line  drawn  from  the 
Top  (or  Vertex)  cutting  the  Bafe  into  two  equal 
.  Parts,  is  perpendicular  to  the  Bafe. 
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Let  the  Ifofceles-Tr iangle  b e  A  P  C,  and  let  its 
Bafe  A  C  be  foppofed  to  be  divided  into  two  equal 
Parts  in  m. 

I  lay  P  m  is  perpendicular  to  AC',  and  the  Angle 
P  C  A,  is  equal  to  the  Angle  P  AC. 

Demonstration. 

For  the  Triangle  Z  hath  all  its  Sides  equal  to  thole 
of  X,  and  therefore  muft  have  all  its  Angles  alfo  re-r 
fpedtively  equal  to  thofe  in  X:  And  then  the  Angle 
p  tn  A~P  mC,  becaufe  they  are  both  right  j  there¬ 
fore  P  m  is  perpendicular  to  AC,  and  the  Angle 
P  Am~PCm.  £LE-D' 
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PROBLEM  I. 

To  Divide  a  Eight  Line  into  Two  equal  Parts .' 


B 


Let  the  Line  given  be«^C,  opening  the  Compafs 
to  any  Diftance  more  than  half  the  Line  A  C,  and 
fetting  one  Foot  in  C,  ftrike  an  Ark  both  above 
and  below  the  middle  of  the  Line }  then  keeping 
them  at  the  fame  Diftance,  fet  one  Foot  in  A,  and 
crofs  the  former  Arks  in  O  and  B;  a  Ruler  laid 
from  O  to  B,  fliall  cut  the  Middle  of  the  A  C,  or 
divide  it  into  two  equal  Parts. 

Demonjtration. 

Draw  the  Lines  A B,  BC ,  BO,  AO,  and  CO. 

1.  Then  will  the  Triangles  BAO,  and  BCO , 
have  all  their  three  Sides  refpe&ively  equal,  and 
confequently  be  equal  to  one  another  and  there¬ 
fore  the  Angle  CBO  =  Angle  ABO . 

2.  The  Triangles  Z  and  X,  have  the  fame  two 
Angles  ABm,  and  CP m  equal,  and  the  Side  A  B 
equal  to  the  Side  B  C,  and  B  m  common  to  both : 
Therefore  all  are  equal,  and  confequently  A  m  = 
Cm.  g.  E.  D. 

N.  B.  By  this  Problem  alfo,  a  Perpendicular  may 
be  let  fall  to  the  middle  of  any  given  Line;  for 
here  ’cis  plain  B  m  is  perpendicular. 

PROBLEM  II. 

To  Divide  an  Angle  given  into  Two  equal  Parts’ 
Let  the  given  Angle  be  ABC. 
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Open  your  Compafs  to  any  convenient  Diftance, 
and  fetting  one  Foot  in  B,  crofs  the  Legs  of  the 
Angle  in  AO,  ftrike  an  Ark  below  as  at  O,  and 
removing  the  Compafs  to  Ap  crofs  the  former  Ark 
in  the  Point  O,  fo  a  Line  drawn  from  B  to  O  fhall 
biffed:  the  Angle. 

The  Demonstration  is  the  fame  •with  that  of  the 
lafk  Problem. 
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ISSUANT,  a  Term  in  Heraldry,  when  a  Lion, 
or  other  Beaft,  is  drawn  in  a  Coat  of  Arms  juft 
iffuing  out  of  the  Bottom  Line  of  any  Chief,  Fejfe , 
&c.  but  if  it  come  out  of  the  Middle  of  any  Or¬ 
dinary,  they  call  it  Naijfant  ;  that  is,  Nafcent,  juft 
coming  out  as  it  were  from  the  Womb. 

ISSUE,  a  Term  in  Common  Law,  having  di¬ 
vers  Applications  ;  fometimes  ’tis  taken  for  the  Chil¬ 
dren  begotten  between  a  Man  and  his  Wife  j  fome¬ 
times  for  Profits  growing  from  Amerciaments  or 
Fines;  and  fometimes  from  Profits  of  Lands  or 
Tenements ;  fometimes  for  that  Point  or  Matter 
depending  in  Suit,  whereupon  the  Parties  join,  and 
put  their  Caufe  to  the  Trial  of  the  Jury :  And  yet 
in  all  thefe  it  hath  but  one  Signification,  which  is 
an  Effedt  of  a  Caufe  preceeaing,  as  the  Children 
be  the  Effect  of  the  Marriage  between  the  Parents: 
The  Profits  growing  to  the  King  or  Lord,  from 
the  Punifhment  of  any  Man’s  Offence,  is  the  Effedt 
of  his  Tranfgreffion :  The  Point  referred  to  the 
Trial  of  Twelve  Men,  is  the  Effedt  of  Pleading  or 
Procefs. 

IJfue  in  this  laft  Signification,  is  either  General  or 
Special. 

General  IJfue,  feemeth  to  be  that  whereby  it  is 
referred  to  the  Jury  to  bring  in  their  Verdict,  whe¬ 
ther  the  Defendant  hath  done  any  fuch  thing  as  the 
Plaintiff  layeth  to  his  Charge. 

For  Example : 

If  it  be  an  Offence  againft  any  Statute,  and  the 
Defendant  plead.  Not  Guilty ;  this  being  put  to  the 
Jury,  is  called.  The  General  IJfue. 

And  if  a  Man  complain  of  a  private  Wrong, 
which  the  Defendant  denieth,  and  pleads  no  Wrong 
nor  Diffeifin;  and  if  this  be  referred  to  the  Jury,  it 
is  likewife  the  General  IJfue. 

The  Special  IJfue  then  muft  be  that,  when  Special 
Matters  being  alledged  by  the  Defendant  in  his 
Defence,  both  Parties  join  thereupon,  and  fo  grow 
rather  to  a  Demurrer,  if  it  be  ffuteflio  Juris,  or  to 
Trial  by  the  Jury,  if  it  be  ffuaflio  FaSli. 

ISSUES  [in  Surgery ]  are  fm all  artificial  Apertures 
made  in  a  flefhy  Part  of  the  Body,  to  drain  off  lu- 
perfluous  Moifture,  or  give  Vent  to  any  noxious 
Humour. 

ISTHMUS,  a  narrow  Neck  or  Slip  of  Ground 
that  joins  two  Continents,  or  joins  a  Cherfonefus  or 
Peninfula  to  the  Terra  flrma,  and  feparates  two  Seas. 
The  moft  celebrated  Iflhmus’ ;  are  thofe  of  Panama 
or  Darien,  which  joins  North'  and  South  America  ; 
that  of  Suez,  which  connedfs  Afia  and  Africa  ; 
that  of  Corinth,  or  Peloponnefus,  in  the  Morea  ;  that 
of  Crim-Tartary,  otherwife  called  the  Taurica  Cher¬ 
fonefus  ;  that  near  the  Ifland  of  Romania  and  Erijfo, 
or  the  Iflhmus  of  the  Thracian  Cherfonefus,  twelve 
Furlongs  broad  ;  being  that  which  Xerxes  under- 
'took  to  cut  through.  The  Antients  had  feveral  De- 
figns  of  cutting  the  Iflhmus  of  Corinth,  which  is  a 
rocky  Hillock,  about  ten  Miles  over;  but  they  were 
all  vain,  the  Invention  of  Sluices  being  not  then 
known.  There  have  been  Attemprs  too,  for  cut¬ 
ting  the  Iflhmus  of  Suez,  to  make  a  Communica¬ 
tion  between  the  Red-Sea  and  the  Mediterranean. 
The  Word  comes  from  the  Greek  }£ pis,  a  Neck. 
Hence  Anatomifts  ufe  the  Term  for  feveral  Parts  of 
the  human  Body,  particularly  that  narrow  Part  of 
the  Throat  fituate  betwixt  the  twoTonfils;  and  the 
Ridge  that  feparates  the  two  Noftrils. 

ISTHMUS,  in  Anatomy,  is  a  Paffage  in  that 
Part  of  the  Medulla  Oblongata  of  the  Brain,  which 
lies  between  the  Cerebrum  and  Cerebellum,  and  which 
reaches  from  the  Place  called  the  Anus  to  the  fourth 


Ventricle.  The  upper  Part  or  Cover  of  this  Con¬ 
duit  or  Paffage,  which  is  betwixt  the  Tefles  and  the 
foremoft  vermicular  Procefs  of  the  Cerebellum,  and 
to  which  two  it  is  tied  at  its  two  Ends,  and  to  the 
Proceffes  that  come  from  the  Cerebellum  to  the 
Tefles,  at  its  Sides,  is  called  Valenta  major :  It  is  of 
a  medullary  Subftance;  and  its  Ufe  is  to  keep  the 
Lympha  from  falling  out  above  the  Nerves  in  the 
Bafls  of  the  Skull. 

ISTHMUS,  in  Anatomy,  according  to  fome, 
is  that  Part  which  lies  betwixt  the  Mouth  and  the 
Gullet,  like  a  Neck  of  Land ;  alfo  the  Ridge  that 
feparates  the  Noftrils. 

ITALIAN  Hours,  are  the  24  Hours  of  the  na¬ 
tural  Day,  accounted  on  from  the  Sun-fetting  of 
one  Day,  to  the  fame  time  again  the  next  Day,  as 
’tis  the  Cuftom  in  Italy  to  do  at  this  Day,  and  as 
the  Jews  did  of  old. 

ITHMOIDEA  OJfa :  fee  Ethmoides. 
ITINERANT  Judges  or  Juflices,  are  fuch  as 
were  formerly  fent  with  Commiffion  into  divers 
Countries,  to  hear  chiefly  fuch  Caufes  as  were  called 
Pleas  of  the  Crown,  the  fame  with  Juflices  in  Eyre ; 
which  fee. 

ITINERARIUM,  is  a  Chyrurgeon’s  Inftrument, 
which  being  fixed  in  the  Urinary  Paffage,  fhews 
the  Neck  or  Sphincter  of  the  Bladder,  that  an  In- 
cifion  may  be  more  furely  made  to  find  out  the 
Stone:  ’Tis  ufually  thruft  up  thro’  the  Cavity  of  a 
Fiftulous  Catheter,  which  faves  it  from  wounding 
the  Urethra  as  it  goes. 

JUBA,  a  Botanick  Work,  fignifying  a  foft  loofe 
Beard,  which  hangs  at  the  Ends  of  the  Husks  of 
fome  Plants  of  the  Frumentaceous  Kind ;  as  particu¬ 
larly  in  Millet. 

JUBILEE,  is  a  folemn  Time  of  Feftivity  at 
Rome,  in  which  the  Pope  pretends  to  give  Pardons, 
Indulgences,  and  Bleffings,  to  fuch  rich  credulous 
Perfons  as  have  as  much  Money  as  Faith,  and  who 
have  leifure  enough  to  go  thither  to  fetch  them. 
The  firft  Jubilee  is  faid  to  have  been  inftituted  by 
Pope  Boniface  VIII.  A.  D.  1300.  to  return  every 
Hundred  Years.  But  Pope  Clement  VI.  thought 
fuch  a  Fair  of  Indulgences  fhould  be  kept  oftner ; 
and  fo  he  order’d  that  the  Jubilee  fhould  return 
again  every  Fifty  Years;  which  was  decreed  A.  D. 
1350. 

In  Imitation  of  this  profitable  Pardon-Market  at 
Rome,  the  Monks  of  Chrifl’s -Church  in  Canterbury 
fet  up  a  Jubilee  of  their  own  every  Fiftieth  Year  al¬ 
fo,  to  get  a  Concourfc  of  Fools  to  the  Shr.ne  of 
that  infolent  Prelate  Thomas  Becket. 

Our  King  Edward  II.  kept  a  kind  of  Civil  Jubi¬ 
lee  at  his  Court  in  the  Fiftieth  Year  of  his  own  Age, 
which  was  in  1362,  granting  Pardons,  Privileges, 
and  other  Civil  Indulgences. 

JUDGE  and  Judges,  have  all  their  Commiffions 
bounded  with  this  Limitation,  Fatturi  quod  ad 
juflitiam  pertinet  fecundum  legem  <&  confuetudinem 
Anglia. 

The  Judge  at  his  Creation  takes  this  Oath, 
«  That  he  fhall  indifferently  minifter  Juftice  to  all 
cc  them  that  fhall  have  any  Suit  or  Plea  before  him; 
«  and  this  he  fhall  not  forbear  to  do,  though  the 
«  King  by  his  Letters,  or  by  exprefs  Word  of  Mouth, 
ee  fhould  command  the  contrary,  drc. 

JUDGMENT,  in  Law,  is  the  Cenfure  of  the 
Judges  fo  called,  and  is  the  very  Voice  and  Final 
Doom  of  the  Law,  and  therefore  is  always  taken 

for  unqueftionable  Truth. 

Of  Judgments,  fome  are  Final,  and  fome  not  Final. 

See  Coke  and  Littleton ,  Fol.  39. 
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JUDGMENT,  Mr.  Locke  defines  to  be  a  Facul¬ 
ty  of  feparating  carefully  one  from  another,  thofe 
Idea’s  wherein  any,  even  the  leaft  Difference  can 
be  found,  thereby  to  avoid  being  milled  by  Simi¬ 
litude  and  by  Affinity,  to  take  one  thing  for  ano¬ 
ther. 

Others  define  it  to  be  that  Aflion  of  the  Mind, 
by  which  allembling  together  feveral  Idea’s,  we 
either  deny  or  affirm  This  to  be  That. 

Thus,  confidering  the  Idea  of  the  Earth,  and  the 
Idea  of  Roundnefs,  we  affirm  or  deny  the  Earth  to 
he  round. 

JUDICIUM  Dei.  Our  Anceftors  ufed  to  call 
thofe  now  prohibited  Trials  of  guilty  Perfons  by 
Ordeal,  Judicium  Dei,  the  Judgment  of  God.  See 
Ordeal. 

JUGALE  Os,  the  fame  that  Zygoma. 

JUGULAR-VEINS,  are  thofe  Veins  which  go 
towards  the  Skull  by  the  Neck  3  and  are  of  two 
forts,  viz.  External  and  Internal. 

The  External  Jugulars  afeend  on  the  Outfide  of 
the  Neck,  and  are  ufually  open’d  where  one  is  let 
Blood  in  that  Part  for  any  Diftemjper  in  the  Head, 
Quincey,  <&c. 

The  Internal  Jugulars  arife  from  the  Subclavian, 
by  the  tides  of  the  W  ind-pipe,  and  palling  along  the 
Skull  in  two  Branches,  are  aifperfed  thro’  the  Dura 
Mater,  &c. 

JUGULUM,  the  fame  that  Furcula. 

JUGUM  Terra,  is  half  an  Arpent,  or  fifty 
Perches,  mention’d  in  Domefday-Book,  and  inter¬ 
preted  there  to  contain  half  a  Plough-land. 

JULAP,  from  the  Greek  or,  as  fome 

fay,  from  the  Perfick  Word  Juleb,  which  fignifies 
a  fweet  Potion  j  is  a  grateful  Medicine  composed  of 
Diftilled  Waters,  Spirits,  <&c.  and  fweetened  to 
the  Patient’s  Palate  with  Sugar,  or  fome  agreeable 
Syrup. 

JULIAN-YEAR,  is  the  Old  Account  of  the  Year, 
inftituted  by  Julius  Cafar,  which  to  this  Day  we  ufe 
in  England,  and  call  it  the  Old  Style ,  in  Contradi- 
ftindtion  to  the  Neva  Account,  framed  by  Pope  Gre¬ 
gory,  which  is  Eleven  Days  before  ours,  and  is  cal¬ 
led  the  Neva  Style. 

JULIAN-PERIOD,  is  a  Cycle  of  7980  Confe- 
cutive  Years,  produced  by  the  continual  Multipli¬ 
cation  of  the  three  Cycles,  viz.  That  of  the  Sun  of 
28  Years,  that  of  the  Moon  of  19  Years,  and  that 
of  the  Inditlion  of  15  Years  j  fo  that  this  Epocha, 
although  but  artificial  or  feign’d,  (and  which  was 
the  Invention  of  the  famous  Julius  Scaliger)  is  yet 
of  very  good  Ule;  in  that  every  Year  within  the 
Period,  is  diftinguifhable  by  a  certain  peculiar  Cha¬ 
racter;  for  the  Year  of  the  Sun,  Moon ,  and  Indi - 
ttton  will  not  be  the  fame  again,  ’till  the  whole  7980 
Years  be  revolved :  Scaliger  fix’d  the  Beginning  of 
this  Period  764  Years  before  the  Creation. 

For  the  finding  the  Tear  of  the  Julian  Period, 
you  have  this  Rule, 

Multiply  the  Solar  Cycle  by  4845,  the  "Lunar  by 
4200,  and  the  Indidion  by  6916} 

Then  divide  the  Sum  of  thofe  Produ&s  by  7980, 
and  the  Remainder  of  the  Divifion  (without  hav¬ 
ing  Regard  to  the  Quotient)  will  be  the  Year  en¬ 
quired  after. 

Example. 

Let  the  Cycle  of  the  Sun  be  3,  of  the  Moon  4, 
and  of  the  Indidion  5. 

Multiply  8485  by  3,  ’twill  be  14535;  and  4200 
by  4  =  168003  and  6916  by  5,  gives  35580. 
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The  Sum  of  the  Products  is  65915,  which  di¬ 
vided  by  7890,  gives  8  in  the  Quote,  and  leaves 
2075  for  a  Remainder,  which  is  the  Year  of  the 
Julian  Period. 

I  ULUS,  is  a  Botanick  Word  for  thofe  Cat alins, 
as 'fome  call  them,  or  long  Worm-like  Tufts  or 
Palms,  as  they  are  called  in  Willows,  which  at  the 
Beginning  of  the  Year  grow  out  of,  and  hang  pen¬ 
dulous  down  from  Hazels,  Wailnut-trees,  &c. 

The  accurate  Mr.  Ray  thinks  them  to  be  a  kind 
of  Collection  of  the  Stamina  of  the  Flowers  of  the 
Tree  3  becaufe  in  fertile  Trees  and  Plants  they  have 
abundance  of  feminal  Vefifels  or  Seed-Pods. 

JUPITER,  one  of  the  feven  Planets  3  its  Cha¬ 
racter  is  V.  Its  Orbit  is  fituate  between  Saturn  and 
Mars.  It  has  a  Rotation  round  its  own  Axis  in  9 
Hours,  56  Minutes  3  and  a  periodical  Revolution 
round  the  Sun  in  4332  Days,  12  Hours.  It  is  the 
biggeft  of  all  the  Planets  3  its  Diameter  to  that  of 
the  Sun  appears,  by  agronomical  Obfervations,  to 
be  as  1077  is  to  100003  to  that  of  Saturn  as  1077 
to  8893  to  that  of  the  Earth  as  1077  to  104.  The 
Force  of  Gravity  on  its  Surface  is  to  that  on  the 
Surface  of  the  Sun  as  797,15  is  to  100003  to  that 
of  Saturn  as  797,15  to  534,337;  to  that  of  the 
Earth  as  797,15  to  407,832.  .The  Denfity  of  its 
Matter  is  to  that  of  the  Sun  as  7404  to  100003  to 
that  of  Saturn  as  7404  to  60113  to  that  of  the 
Earth  as  7404  to  3921.  The  Quantity  of  Matter 
contained  in  its  Body  is  to  that  of  the  Sun  as  9,248 
to  100003  t0  that  Saturn  as  9,248  to  4,2233 
to  that  of  the  Earth  as  9,24810  0,0044.  The  mean 
Diftance  of  Jupiter  from  the  Sun  is  5201  of  thofe 
Parts,  whereof  the  mean  Diftance  of  the  Earth 
from  the  Sun  is  1000,  though  Kepler  makes  it  5196 
of  thofe  Parts.  M.  CaJJtni  calculates  Jupiter's  mean 
Diftance  from  the  Earth  to  be  115,000  Semi-Di¬ 
ameters  of  the  Earth.  Gregory  computes  the  Di¬ 
ftance  of  Jupiter  from  the  Sun  to  be  above  five 
times  as  great  as  that  of  the  Earth  from  the  Sun  3 
whence  he  gathers,  that  the  Diameter  of  the  Sun, 
to  an  Eye  placed  in  Jupiter,  would  not  be  a  fifth 
Part  of  what  it  appears  to  us  3  and  therefore  his 
Disk  would  be  twenty. five  times  lefs,  and  his  Light 
and  Heat  in  the  fame  Proportion.  The  Inclination 
of  Jupiter's  Orbit,  that  is,  the  Angle  formed  by  th« 
Plane  of  its  Orbit,  with  the  Plane  of  the  Ecliptic, 
is  1  Deg.  20  Min.3  h's  Excentricity  is  2503  and 
Huygens  computes  his  Surface  to  be  four  hundred 
times  as  large  as  that  of  our  Earth. 

Jupiter  is  one  of  the  Superior  Planets,  that  is, 
one  of  the  three  above  the  Sun  3  hence  it  has  no 
Parailax,  its  Diftance  from  the  Earth  being  too 
great  to  have  any  fenfible  Proportion  to  the  Dia¬ 
meter  of  the  Earth.  Though  ic  be  the  greateft  of 
the  Planets,  yet  its  Revolution  about  its  Axis  is  the 
fwifteft.  Its  Polar  Axis  is  obferved  to  be  fhorter 
than  its  Equatorial  Diameter  3  and  Sir  Ifaac  Newton 
determines  the  Difference  to  be  as  8  to  9 :  So  that 
its  Figure  is  a  Spheroid,  and  the  Swiftnefs  of  its 
Rotation  occafions  this  Spheroidifm  to  be  more  fen¬ 
fible  than  that  of  any  other  of  the  Planets.  Jupi¬ 
ter  appears  almoft  as  large  as  Venus,  but  is  not  al¬ 
together  fo  bright.  He  is  eclipfed  by  the  Moon, 
by  the  Sun,  and  even  by  Mars.  Hevelius  obfer¬ 
ved  Jupiter’s  Diameter  7  Inches,  having  Inequali¬ 
ties  like  the  Moon.  He  has  -  three  Appendages, 
call’d  Zones,  or  Belts,  which  Sir  Ifaac  Newton 
thinks  are  form’d  in  his  Atmofphere.  In  tbefe  are 
feveral  Macula,  or  Spots  3  from  whofe  Motion  the 
Motion  of  Jupiter  round  its  Axis  is  faid  to  have 
been  firft  determined.  The  Difcovery  of  this  is 
controverted  between  Eujlachio,  P.  Gotignies,  Cajfmi, 
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and  Campani.  The  four  little  Stars  or  Moons,  which 
move  round  Jupiter,  were  firft:  difcover’d  by  Gali¬ 
leo,  who  called  them  the  Aftra  de  Medicis ,  but  we 
the  Satellites  of  Jupiter.  Caffini  obferved,  that  the 
firft  or  innermoft  of  thefe  Satellites  was  five  Semi¬ 
diameters  of  Jupiter  diftant  from  Jupiter  itfelf,  and 
made  its  Revolution  in  i  Day,  18  Hours,  and  32 
Minutes.  Tlte  fecond,  which  is  fomewhat  greater, 
he  found  8  Diameters  diftant  from  Jupiter,  and  its 
Revolution  3  Days,  13  Hours,  and  12  Minutes. 
Tne  third,  which  is  the  greateft  of  all,  is  diftant 
from  Jupiter  13  Semi-diameters,  and  finifhes  its 
Courfe  in  7  Days,  3  Hours,  and  50  Minutes.  The 
laft,  which  is  the  leaft  of  all/  is  diftant  from  Jupi¬ 
ter  23  Semi-diameters  j  its  Period  is  1 6  Days,  18 
Hours,  and  9  Minutes.  Thefe  four  Moons  rauft 
make  a  very  pleafing  Spedfacle  to  the  Inhabitants 
of  Jupiter,  if  it  be  true  there  are  any 3  for  fome- 
times  they  rife  all  together  3  fometimes  they  are  all 
together  in  the  Meridian,  ranged  one  under  ano¬ 
ther  3  and  fometimes  all  appear  in  the  Horizon,  and 
frequently  undergo  Eclipfes;  the  Obfervations  where¬ 
of  are  found  of  efpecial  Ufe  in  determining  the 
Longitude.  Caffini  has  made  Tables  for  calculating 
the  Immerfions  and  Emerfions  of  Jupiter's  firft  Sa¬ 
tellite. 

JURATS,  are  in  the  Nature  of  Aldermen,  for 
Government  of  their  feveral  Corporations :  As  the 
Mayor  and  Jurats  of  Maidjlone,  Rye,  iVinchelfea, 
&c.  So  Jerfey  hath  a  Bayliff  and  twelve  Jurats,  or 
fworn  Aftiftants,  to  govern  the  Ifland. 

JURIDICAL  Days,  the  fame  with  Court-Days. 

JURISDICTION,  is  a  Dignity  which  a  Man 
has  conferr’d  on  him  to  do  Juftice  in  Cafes  of 
Complaint  made  before  him.  Of  this  there  are 
two  Kinds  3  one,  which  a  Man  hath  by  reafon  of 
his  Fee,  of  doing  Right  in  all  Plaints  relating  to 
his  Fee,  by  Vertue  thereof.  The  other  is  collated 
by  a  Prince  to  a  Bailiff,  which  in  a  large  Senfe 
may  fignify  all  fuch  as  have  Commiflion  from  the 
Prince  to  give  Judgment  in  any  Cafe. 

JURiS-PRUDENCE  [  Juris  prudentia,  L  ]  the 
Knowledge  of  what  is  juft  or  unjuft,  or  of  the  Laws, 
Rights,  Cuftoms,  Statutes,  &c.  neceffary  for  the  do¬ 
ing  of  Juftice  3  and  is  either  Civil,  Canonical,  and 
Fcedal.  The  Civil  Juris-prudence  is  that  of  the  Ro¬ 
man  Law,  the  Canonical  Juris-prudence  is  that  of 
the  Canon  Lav). 

JURIS  Utrum,  is  a  Writ  that  lieth  for  the  In¬ 
cumbent,  whofe  Predeceffor  hath  alienated  his  Lands 
or  Tenements. 

JUROR,  is  one  of  thofe  twenty-four  or  twelve 
Men,  which  are  fworn  to  deliver  the  Truth  upon 
fuch  Evidence  as  {hall  be  given  them  touching  the 
Matter  in  queftion. 

JURY,  in  Common  Law,  fignifies  either  twen¬ 
ty-four  or  twelve  Men  fworn  to  enquire  of  the 
Matter  of  Fadt,  and  declare  the  Truth  upon  fuch 
Evidence  as  {hall  be  deliver’d  them  touching  the 
Matter  in  Queftion :  Of  which  Jury  fome  may, 
and  fome  may  not  be  impannel’d.  See  F.  N.  B. 
Fol.  165. 

In  England  there  are  three  Sorts  of  Trials,  viz. 
one  by  Parliament,  another  by  Battle,  and  the  third 
by  Aflize  or  Jury. 

The  Trial  by  Affize  (be  the  Adtion  Civil  or  Cri¬ 
minal,  Publick  or  Private,  Perfonal  or  Real)  is  re¬ 
ferred  for  the  Fad  to  a  Jury,  and  as  they  find  it, 
fo  pafleth  the  Judgment. 

This  Jury  is  not  only  ufed  in  Circuits  of  Juftices 
Errant,  but  alfo  in  other  Courts  and  Matters  of  Of¬ 
fice  :  And  though  it  appertains  to  moft  Courts  of 
the  Common  Law,  yet  it  is  moft  nocorioufly  in 
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the  Half-year  Courts  of  the  Juftices  Errants,  com¬ 
monly  called  the  Great  Affixes,  and  in  the  Qu arte r- 
Seftions3  and  in  them  it  is  moft  ordinarily  called  a 
Jury,  and  that  in  a  Civil  Caufe  3  whereas  in  other 
Courts  ’tis  ufually  called  an  fnqueft,  and  in  the 
Court-Baron  a  Jury  of  the  Homage. 

In  the  General  Affize  there  are  ufually  many  Ju¬ 
ries,  becaufe  there  be  ftore  of  Caufes  both  Civil 
and  Criminal  commonly  to  be  tried  3  whereof  one 
is  called  the  Grand  Jury,  and  the  reft  Petit  Juries 3 
whereof  it  feemeth  there  fhould  be  one  in  every 
Hundred. 

The  Grand  Jury  confifts  of  twenty-four  grave 
and  fubftantial  Gentlemen,  or  fome  of  the  better 
fort  of  Yeomen,  chofen  indifferently  by  the  Sheriff 
out  of  the  whole  Shire,  to  confider  of  all  Bills  of 
Indidtment  preferred  to  the  Court  3  which  they  do 
either  approve,  by  writing  upon  them,  Billa  vera  3 
or  difallow,  by  endorfing  Ignoramus.  Such  as  they 
do  approve,  if  they  touch  Life  and  Death,  are 
further  referred  to  another  Jury  to  be  confider’d  of, 
becaufe  the  Cafe  is  of  fuch  Importance  3  but  others 
of  lighter  Moment  are,  upon  their  Allowance, 
without  more  Work,  fined  by  the  Bench  3  except 
the  Party  traverfe  the  Indidtment,  or  challenge  it 
for  Infufficiency,  or  remove  the  Caufe  to  a  higher 
Court  by  Certiorari-,  in  which  two  former  Cafes 
it  is  referred  to  another  Jury,  and  in  the  latter, 
tranfmitted  to  a  higher:  And  prefently  upon  the 
Allowance  of  this  Bill  by  the  Grand  Inqueft,  a  Man 
is  faid  to  be  Indifted :  Such  as  they  difallow  are  de¬ 
livered  to  the  Bench,  by  whom  they  are  forthwith 
cancelled  or  torn. 

The  Petit  Jury  confifts  of  twelve  Men  at  the 
leaft,  and  are  empannel’d  as  well  upon  Criminal  as 
upon  Civil  Caufes.  Thofe  that  pals  upon  Offences 
of  Life  and  Death,  do  bring  in  their  Verdidt  either 
Guilty,  or  not  Guilty  3  whereupon  the  Prifoner,  if 
he  be  found  guilty,  is  faid  to  be  Convidted;  and  fo 
afterwards  receiveth  Judgment  and  Condemnation  3 
or  otherwife  is  acquitted  and  fet  free.  Thofe  that 
pafs  upon  Civil  Caufes  Real,  are  all,  or  fo  many  as 
can  conveniently  be  had,  of  the  fame  Hundred 
where  the  Land  or  Tenement  in  queftion  doth  lie, 
being  four  at  leaft  3  and  they,  upon  due  Examina¬ 
tion,  bring  in  their  Verdidt  either  for  the  Deman¬ 
dant  or  Tenant. 

JURY-MAST  3  fo  the  Seamen  call  whatever 
they  fet  up  in  the  room  of  a  Maft  loft  in  a  Fight, 
or  by  a  Storm  3  which,  if  they  can  fave  it,  fome 
great  Yard,  which  they  put  down  into  the  Step  of 
that  loft  Maft,  fattening  it  into  the  Partners,  and 
fitting  to  it  the  Mitten,  or  fome  letter  Yard,  with 
Sails  and  Ropes,  as  they  can,  they  make  a  hard 
fhift  to  fail  with  it  inftead  of  the  Maft  which  they 
have  loft. 

JUS  Honorarium ,  or  the  Ediffs  of  the  Praters, 
was  a  Part  of  the  written  Roman  Laws,  and  was 
what  the  Prators,  and  fuch  kind  of  Magiftrates, 
did  propofe  by  the  Confent  of  the  People. 

JUS  Retrattus  five  Retrovendendi ,  in  the  Civil 
Law,  is  an  Agreement  between  Buyer  and  Seller, 
that  the  latter  and  his  Heirs  may  buy  back  the 
Goods  or  Wares  again  before  any  other. 

JUSTICE.  The  Virtue  of  Juftice  is  either  Uni- 
verfal  or  Particular.  General  or  XJniverfal  Juflice 
is  a  conftant  giving  to  every  one  his  Due  3  and  this 
hath  for  its  Objedt  all  Laws  both  Divine  and  Hu¬ 
man.  Particular  Juftice,  is  a  conftant  Will  and 
Defire  of  giving  every  one  his  Due,  according  to 
particular  Agreement,  or  the  Laws  of  Civil  Society. 
Particular  Juftice,  as  ’tis  exercifed  in  Commerce, 
is  ufually  called  Commutative,  and  fometimes  Ex - 
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phtory  Jufiice,  being  directed  without  any  Regard 
to  the  different  Conditions  of  Men,  but  obferves 
the  limpie  Proportion,  and  is  wholly  bent  on  the 
Value  or  Price  of  Things,  or  what  is  really  and 
juftly  due.  But  it  you  confider  P articular  Jufiice, 
as  it  is  exercifed  in  Governing,  or  in  Bcncjicer.ce,  it  is 
called  Diflributive  or  Attributive  Jufiice  j  and  is  con¬ 
cern’d  in  the  appointing  of  Rewards  and  Puniffi- 
ments,  according  to  the  feveral  Conditions,  Stations 
and  Qualities  of  Men,  according  as  they  are  more 
or  lets  good  or  bad,  ufeful  or  prejudicial,  worthy 
cr  unworthy.  And  when  there  are  manyClaimers 
for  Rewards,  it  obferves  a  Comparative  Broportion. 

JUSTICE,  fignifies  him  that  is  deputed  by  the 
King  to  do  Right  by  way  of  Judgment.  Of  thefe 
Juftices  there  are  divers  Sorts  in  England  j  of  the 
manner  of  whofe  Creation,  with  other  Appurte¬ 
nances,  read  Fortefcue,  cap.  51. 

JUSTICE  of  the  Hundred ,  was  formerly  the  fame 
with  the  Dominus  Hundredth  called  alfo  Ce?2turio, 
Centenarius,  and  Aldermannus. 

JUSTICE  of  the  Common-Fleas ,  is  a  Lord  by 
his  Office,  and  with  hisAffiftants  originally  did  hear 
and  determine  ail  Caufes  at  the  Common  Law ; 
that  is,  all  Civil  Caufes  between  Common  Perfons, 
as  well  Perfonal  as  Real  j  for  which  Caufe  it  is  call’d 
the  Court  of  Common-Fleas,  as  diftinguifhing  it  from 
the  Fleas  of  the  Crown,  or  the  Kings  Fleas ,  which 
are  Special,  and  appertaining  to  him  only. 

JUSTICE  of  the  Forefi,  cr  Jufiice  in  Eyre  of  the 
Forefi,  is  a  Lord  by  his  Office,  and  hears  and  deter¬ 
mines  all  Offences  within  the  Foreft,  committed  a- 
gainft  Venifon  or  Vert.  Of  thefe  there  be  two, 
whereof  one  hath  Jurifdidtion  over  all  Forefts  on 
this  fide  Trent,  the  other  of  all  beyond. 

JUSTICE  of  the  Kings-Bench,  is  a  Lord  by  his 
Office  while  he  enjoys  it,  and  the  chief  of  the  reft. 
His  Office  fefpecially)  is  to  hear  and  determine  all 
P.'eas  of  the  Crown,  viz.,  fuch  as  concern  Offences 
committed  againft  the  Crown,  Dignity,  and  Peacffi- 
of  the  King;  as  Treafons,  Felonies,  Mayhems,  and 
fuch-like :  He  alfo,  with  his  Affiftants,  heareth  all 
Perfonal  A  if  ions,  and  Real  alfo,  if  they  be  incident 
to  his  Jurifdidffon. 

JUS  TICE  Seat,  is  the  higheft  Court  that  is  held 
in  a  Foreft,  and  before  the  Lord  Chief  Jufiice  in 
Eyre  of  the  Foreft,  upon  Warning  given  40  Days 
before;  and  then  the  Judgments  are  always  given, 
and  the  Fines  fee  for  Offences,  that  were  prefented 
at  the  Courts  of  Attachments ,  and  the  Offenders 
md idled  at  the  Swain-Motes.  See  Manwood's  Forefi 
Law,  c.  24. 

JUSTICES  of  Labourers,  were  Juflices  hereto¬ 
fore  appointed  10  redrefs  the  Frowardnejs  of  La¬ 
bourers,  that  would  either  be  Idle ,  or  have  unrea- 
fonable  Wages. 

JUSTICES  of  the  Favillion,  are  certain  Judges 
of  a  Pie-Foudre  Court ,  of  a  moft  tranfeendent  Jurif- 
didtion  ;  anciently  authorized  by  the  Bifhop  ofWin- 
chefier,  at  a  Fair  held  on  St.  Giles’s-Hill ,  near  that 
City,  by  Virtue  of  Letters-Patents  granted  from 
King  Edward  IV.  See  the  Patents  at  large  in 
Frynn’s  Animadv.  on  4  Inflit.  fol.  19 1. 

JUSTICES  of  the  Peace,  are  they  that  are  ap¬ 
pointed  by  the  King’s  Commiffion  to  preferve 
the  Peace  of  the  Country  where  they  dwell.  Of 
thefe  fome  are  made  of  the  Quorum,  becaufe 
fome  Bufinefs  of  Importance  cannot  be  difpatched 
(fee  Quorum)  without  the  Prefence  or  Alfent  of 
them,  or  one  of  them. 

The  Office  and  Power  of  the  Juftices  of  the 
Peace  is  very  large  and  various,  being  founded  on 


feveral  Statutes ;  of  which,  fee  Fitzherbert,  Lam¬ 
bert,  Crompton ;  and  in  Smith  de  Repub.  Aulor.  lib, 
2.  cap.  9.  They  are  called  Guardians  of  the  Peace 
till  3 6  Eclw.  3.  cap.  rz.  where, they  are  ftiled  Ju- 
fiices.  Thofe  that  live  in,  and  are  Members  <ff 
Towns,  Corporations,  &c.  are  called  Jufiices  with¬ 
in  Liberties. 

JUSTICES  of  Trade  Bafion ,  were  a  kind  of  Jc- 
ftices  appointed  by  Edward  the  FiriL  on  great  Oil- 
orders  arifing  in  the  Kingdom,  while  he  was  a  blent 
in  the  Scotch  and  French  Wars.  Their  Office  was 
to  make  InquiGtion  throughout  the  Realm,  by  the 
Vcrdidt  of  fubftantial  Juries,  upon  all  Officers,  as 
Mayors,  Sheriffs,  Bailiffs,  &c.  for  their  Breach  or 
Negledt  of  Duty,  in  not  puniffiing  Bribery,  Extor¬ 
tion,  <&c.  ’Tis  moft  likely  they  received  their  Name 
from  a  Bafion,  or  Staff,  that  was  the  Badge  of  their 
Office,  as  it  is  of  a  xMarefchal  of  France :  And  who¬ 
ever  was  brought  before  them,  was  Trailed  Bafion , 
traditus  adBaculum,  brought  to  the  Staff  of  Juitice. 

J  USTICES  of  AJJize,  are  fuch  as  were  w  ont  by 
Special  Cornmjflion  to  be  fent  into  this  or  thac 
County,  to  take  Affixes  for  the  Eafc  of  the  Sub¬ 
jects  ;  for  whereas  thefe  Adlions  pafs  always  by  fu¬ 
ry,  fo  many  Men  might  not,  without  great  Da¬ 
mage  and  Charge,  be  brought  up  to  London ;  and 
therefore  Juftices  for  this  Purpofe,  by  Commiffion 
particularly  authorized,  were  fent  down  to  them'; 
And  twice  every  Year  thewgo  the- Circuit,  by  two 
and  two,  through  all  England,  difpatch  their  leveral 
Bufineffes  by  feveral  Commiffions;  for  they  have 
one  Commiffion  ro  take  Affixes,  another  to  deliver 
Gaols,  and  another  of  Oyer  and  Terminer,  &c. 

.  JUSTICES  in  Eyre,  are  thofe  who  were  fent 
with  Commiffion  into  divers  Counties  to  hear 
Caufes,  efpecially  thofe  that  wore  termed  Fleas  of 
the  Crown :  And  this  was  done  for  the  Eafe  of  the 
People,  who  would  elfe  have  been  hurried  to  the 
King’s-Bencb,  if  the  Caufe  were  too  high  for  the 
County-Court. 

JUSTICES  of  Goal-Delivery,  are  fuch  as  are  fent 
with  Commiffion  to  hear  and  determine  all  Caufes 
appertaining  to  fuch  as  for  any  Offence  are  caft  in¬ 
to  the  Gaol. 

^JUSTICES  of  Nifi  Prius,  are  now  all  one  with 
Juflices  of  Affize ;  for  it  is  a  common  Adjournment 
of  a  Caufe  in  the  Common-Pleas,  to  put  it  off  to 
fuch  a  Day,  Nifi  prius  jufiiciarii  venerint  ad  eas  par¬ 
tes  ad  capiendas  Ajfifas :  And  upon  this  Clauie  of 
Adjournment  they  are  called  Juflices  of  Nifi  Prius , 
as  well  as  Jufiices  of  Affize,  by  reafon  of  the  Writ 
or  Adtion  they  have  to  deal  in. 

JUSTICES  of  Oyer  and  Terminer ,  were  Juftices 
deputed  upon  fome  fpecial  or  extraordinary  Occa- 
iion,  to  hear  and  determine  fome  peculiar  Caufes. 

JUSTICIES,  is  a  Writ  diredted  to  the  Sheriff 
for  the  Difpatch  of  Juftice  in  fome  fpecial  Caufe, 
of  which  he  cannot  by  his  ordinary  Power  hold 
Plea  in  his  County-Couft. 

Ly  this  Writ  Jufiicies,  the  Sheriff  may  hold 
1  lea  of  a  great  Sum ;  whereas  by  his  ordinary  Au- 
thonty  he  can  hold  no  Pleas  but  of  Sums  under 
forty  Shillings. 

JUXTA-POSITION,  is  the  ranging  the  Parci- 
cles  or  Corpufcles  of  any  mix’d  Body  into  fuch  an 
Order,  Pofiaon,  or  Situation,  that  the  Particles  be¬ 
ing  contiguous  to  one  another,  fhall  determine  or 
denominate  a  Body  to  be  of  fuch  a  Figure  or  Na¬ 
ture,  or  to  be  endued  with  fuch  Properties  as  are 
the  proper  Remit  0f  fuch  a  Configuration  and  Dif- 
pohcion  of  Parts. 
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ALENDAL  were  formerly  Rural  Chapters, 
or  Conventions  of  the  Rural  Dean  and 
Parochial  Clergy ;  fo  called,  becaufe  they 
were  held  on  the  Kalends,  or  firft  Days  of  every 
Month  }  as  at  firft  every  three  Weeks:  At  laft  thefe 
Conventions  came  to  be  held  only  once  a  Quarter} 
and  by  degrees  have  been  wholly  intermitted,  to 
the  great  Decay  of  good  Difcipline.  Parochial  An¬ 
tiquities,  p.  640. 

KALENDAR  :  See  Calendar. 

KALENDAR  Month,  is  mentioned  in  16  Car.  2. 
cap.  7.  and  conlifts  of  30,  or  31  Days  (except  Fe¬ 
bruary,  which  never  hath  more  than  28  Days,  ex¬ 
cepting  Leap-Tear,  and  then  has  29)  twelve  of  which 
being  thole  mentioned  in  the  Kalender,  make  a  Y ear } 
which  hence  is  vulgarly  exprefs’d  in  the  Singular 
Number,  and  called  a  Twelve  Month  :  But  when  in 
the  Piural  Number  we  fay  Twelve  Months,  then  it 
Ihall  be  accounted  a  Month  of  Weeks,  which  is  but 
28  Days. 

KALENDAR.  There  is  in  Ufe  ftill  in  Stafford- 
fleire,  among  the  common  People,  a  very  peculiar 
Kind  of  perpetual  Kalendar  or  Almanack,  which 
Dr.  Plott,  in  his  Natural  Hiftory  of  that  County, 
deferibes  very  accurately,  and  proves  to  be  of  Da- 
nijh  Invention,  and  no  doubt  brought  in  when  the 
Danes  had  the  Government  of  this  Kingdom. 

It  is  called  there  the  Clogg,  I  fuppofe  from  its 
Form  and  Matter,  being  ufually  made  of  a  Piece 
of  Wood,  fquared  into  four  plane  Sides,  and  with 
a  Ring  on  the  upper  End  of  it,  to  hang  it  on  a 
Nail  fomewhere  in  the  Houfe. 

There  is  fomc  Diverfity  in  the  Form  of  them, 
fome  being  more  perfed  than  others.  The  fol¬ 
lowing  Figure,  which  I  borrow  from  Dr.  Plott, 
represents  the  Common  or  Family  Clogg,  where 
each  Angle  of  the  Square  Stick,  with  one  half  of 
each  of  the  flat  Sides  belonging  to  it,  is  exprefs’d } 
and  this  is  the  moft  clear  and  intelligible  Form  it 
can  well  appear  in  upon  a  Flat. 

On  each  of  the  four  Sides  are  three  Months,  the 
Number  of  the  Days  being  reprefented  by  the 
Notches}  that  which  begins  every  Month  having 
a  patulous  Stroke  turn’d  up  from  it:  Every feventh 
Notch,  being  alfo  of  a  larger  Sizes  ftands  for  Sun¬ 
day,  which  feems  to  ftiew  that  the  Cycle  of  the 
Sun  or  Dominical  Letters,  are  here  committed  to 
Memory }  the  Sundays  and  other  Days  here  being 
fix’d. 

Over  againft  many  of  the  Notches,  whether 
great  or  final!,  there  are  placed  on  the  Left  Hand 
fevenal  Marks  or  Symbols,  denoting  the  Golden 
Number,  or  Cycle  of  the  Moon}  which  Number, 
if  under  5,  is  reprefented  by  fo  many  Points}  but 
if  it  be  5,  then  a  Line  is  drawn  from  the  Notch  or 
Day  to  which  it  belongs,  with  a  Hook  returned 
back  againft  the  Courfe  of  the  Line }  which  feems 
to  be  defign’d  to  reprefent  V  the  Roman  Letter  for 

5-  ,  .  * 

If  the  Golden  Number  be  above  5  and  under  10, 

then  *tis  mark’d  out  by  the  former  hooked  Line  for 
5}  and  with  the  Addition  of  as  many  Points  as 
make  up  the  Number  defign’d.  As  if  it  be  8,  there 
are  three  Points  added  to  the  hooked  Line,  &c. 


When  the  Golden  Number  is  10,  there  is  a  Crols 
on  the  Notch  to  represent  X }  and  it  it  be  above, 
and  under  15,  ’ris  exprefs’d  by  Points  as  before} 
and  if  above  15,  by  the  crofs  Stroke,  Points,  and 
a  hook  Line  for  V.  When  ’ds  1 9,  the  Line  iflu- 
mg  from  the  Notch  for  the  Day,  hath  two  patu¬ 
lous  CroflTes,  or  Strokes,  as  is  plain  from  the  fol¬ 
lowing  Figure. 

And  thefe  Numbers  are  not  fet  fo  wildly  and 
confufedly  againft  the  Days  of  the  Month,  as  at 
firft  Sight  may  appear,  but  in  a  Method  and  Or¬ 
der}  whether  you  confider  them  as  they  immedi¬ 
ately  precede  and  follow  one  another,  or  the  Diflance 
interceding  each  Figure,  or  the  Value,  or  Denomi¬ 
nation}  for  every  following  Number  is  made  by 
adding  8  to  the  preceding}  and  every  preceding- 
one,  by  adding  11  to  the  following  one}  ftill  call¬ 
ing  away  19,  the  whole  Cycle,  when  the  Addition 
fhall  exceed  it.  Thus  to  3,  which  ftands  againft 
January  1,  add  8,  it  makes  1 1 }  which  ftands  againft  / 
the  third  Day  of  the  Month  }  to  which  add  8  again, 
and  it  makes  19}  whence  8  itfelf  comes  to  be  the 
following  Figure,  and  16  the  next :  On  the  contrary, 
if  to  16  you  add  n,  it  makes  27}  whence  deduct¬ 
ing  19,  there  remains  8,  the  Number  above  it} 
and  fo  on,  &c. 

And  for  the  Difances  of  the  Numbers  of  the 
fame  Denomination,  ’tis  to  be  noted  that  they  ftand 
nlunder  either  30  or  29  Days,  interchangeably.  Thus 
after  3,  which  ftands  over-againft  the  lft  ol  Janu¬ 
ary,  at  30  Days  Diftance  you  will  find  3  again  at  the 
30th  of  the  fame  Month }  and  from  thence,  at  29 
Days  Diftance,  you  will  have  3  again  fet  to  the  ift 
of  March }  and  at  the  laft  of  March,  at  30  Days 
Diftance,  3  again ,<&c. 

Note,  3  ftands  againft  the  ift  of  January ,  be¬ 
caufe  3  was  the  Golden  Nmnber,  when  the 
Fathers  of  the  Niceve  Council  fettled  the  Time 
for  the  Obfervation  of  Eafer.  See  Plot,  in 
Loc.  cit. 

On  the  Right  Hand,  and  ifliiing  from  the 
Notches,  are  feveral  Infcriptions  and  Figures, 
Hieroglyphically  reprefenting  the  F eftival  Days,  by 
fome  Adions,  Offices,  or  Endowments  of  the 
Saints }  or  elfe  the  Work  or  Sport  in  faihion  at  the 
Time  of  the  Year. 

Thus  from  the  Notch  of  January  13,  being 
St.  Hillary’s  Day,  iflues  a  Crofs,  the  Badge  of  a 
Bifhop.  From  the  ift  of  March  an  Harp  for  St. 
David.  Againft  June  29,  Sr.  Peter’s  Day,  you 
have  hi s  Keys :  And  againft,  St.  C^ia’s  Day  a  Pair 
of  Shoes.  Againft  January  25,  St.  Paul's  Day, 
there  is  an  Ax:  And  againft  June  24,  a  Sword 
for  St.  John  Baptifl.  On  Augufl  1  oth,  a  Gridiron 
for  St.  Lawrence.  So  a  Wheel  for  Sr.  Katherine,  a 
Star  for  Epiphany,  a  True -Lover’ s-Knot  for  Saint 
Valentine’s  Day,  &c.  And  againft  Chrifmas-D ay, 
is  the  old  Wasfo  a  tiling ,  or  Caroufng-Horn ,  that 
the  Danes  ufed  to  make  merry  withal  at  that 
Time. 
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The  Ufe  of  this  Clogg  is  chiefly  to  find  by  the 
Prime  or  Golden  Number  the  Ecclefiajtical  New  Moons , 
and  the  Moveable  Feafls ;  and  the  Immoveable  Feafls 
by  the  Symbols  on  the  Right  Hand. 

KALENDS:  See  Calends. 

KANT-Kre/,  was  ufed  anciently  in  Wales  for 
the  Government  of  an  hundred  Towns;  under 
which  were  fo  many  Commons,  which  the  Welch 
call  Cwmmwd,  and  fignifies  Provincia  or  Regio,  and 
confifted  of  twelve  Manors  or  Circuits,  and  two 
Townftiips. 


KARITE,  or  Carite,  was  the  Word  ufed  for¬ 
merly  by  the  Religious  for  their  bell  Conventual 
Drink,  or  Strong  Beer;  becaufe  in  this  they  drank 
their  Poculum  Caritatis,  or  Grace-Cup:  Which 
Grace-Cup  itfelf  was  fometimes  called  by  the  Name 
of  Karite  or  Carite. 

KECKLE ;  when  the  Cables  of  a  Ship  gaul  in 
the  Hawfe,  or  the  Bolt-ropes  do  fo  againft  the  Ship’s 
Quarter,  the  Seamen  wind  fome  fmall  Ropes  about 
them ;  and  this  ferving  of  thefe  Ropes  is  called 
Keekling. 

KEDGING, 
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KEDGING,  at  Sea,  is  when  a  Ship  is  brought 
up  or  down  in  a  narrow  River,  the  Wind  being 
contrary  to  the  Tide,  and  yet  lhe  is  to  go  with  the 
Tide;  then  they  ufe  to  fet  their  Fore-fail,  or  Fore¬ 
top-fail  and  the  Miffen,  and  fo  let  the  Ship  drive 
with  the  Tide,  that  fo  they  may  flat  her  about ;  and 
if  fhe  happen  to  come  over  too  near  the  Shoar, 
they  have  a  fmall  Anchor  in  the  Head  of  their  Boat 
with  a  Hawler  faften’d  to  it  from  the  Ship,  which 
Anchor  they  then  let  fall  in  the  Middle  of  the 
Stream,  and  fo  wind  or  turn  her  Head  about,  lilt¬ 
ing  the  Anchor  up  again  when  fhe  is  come  fully 
about:  This  Work  is  call’d  Kedging,  or  to  hedge 
up  a  River,  and  the  Anchor  made  ule  of  is  called 
the 

KEDGER,  or  Kedge-Anchor. 

KEEL,  is  the  loweft  Piece  of  Timber  in  a  Ship, 
in  the  Bottom  of  her  Hull;  one  End  whereof  is  at 
the  Stern ,  the  other  at  the  Stem :  Into  this  are  all 
the  Ground-Timbers  and  Hooks  faften’d,  and  bolted 
fore  and  aft.  When  a  Ship  hath  a  deep  Keel,  fhe 
is  faid  to  have  a  Rank  Keel-,  and  this  ferves  well  to 
keep  her  from  rowling;  but  if  fhe  is  over-floaty 
and  rowls  too  much,  a  new  Keel  is  fometimes  put 
on,  called  a  Fal/e  Keel. 

KEEL-ROPE,  a  Hair-Rope  running  between 
the  Keelfon  and  the  Keel  of  a  Ship,  to  clear  the 
limber  Holes  when  they  are  choaked  up  with  Ba- 
laft,  &c. 

KEELS  or  Keyles ,  were  a  kind  of  Long-Boats  of 
great  Antiquity,  and  mentioned  23  H.  8.  i8.  Spel- 
man  faith  they  were  thofe  in  which  the  Saxons  in¬ 
vaded  "England. 

KEELSON,  the  next  Piece  of  Timber  in  a 
Ship  to  her  Keel,  lying  right  over  it  next  above  the 
Floor-Timber. 

KEEPER  of  the  Great  Seal ,  is  a  Lord  by  his 
Office,  and  ftiled  Lord-Keeper  of  the  Great  Seal  of 
England:  He  is  one  of  the  King’s  Privy-Council; 
through  whofe  Hands  pafs  all  Charters,  Commiffi- 
ons,  and  Grants  of  the  King  under  the  Great  Seal ; 
without  which  Seal  all  fuch  Inftruments  by  Law 
are  of  no  Force :  For  the  King  is,  in  the  Interpre¬ 
tation  of  Law,  a  Corporation,  and  pafleth  nothing 
firmly  but  under  the  laid  Seal,  which  is  as  the  pub- 
lick  Faith  of  the  Kingdom,  in  the  high  Efteem  and 
Reputation  juftly  attributed  thereto. 

This  Lord  Keeper  hath  the  fame  Place,  Authori¬ 
ty,  Pre-eminence,  Jurifdidlion,  Execution  of  Laws, 
and  all  other  Cuftoms,  Commodities,  and  Advan¬ 
tages,  as  the  Lord  Chancellor  of  England  bath  for 
the  Time  being.  He  is  conftituted  by  the  Delivery 
of  the  Great  Seal  to  him,  and  taking  his  Oath. 

KEEPER  of  the  Privy  Seal,  is  a  Lord  by  his 
Office,  through  whofe  Hands  pafs  all  Charters  hgn’d 
by  the  King,  before  they  come  to  the  Great  Seal, 
and  fome  things  which  do  not  pafs  the  Great  Seal 
at  all.  He  is  of  the  King’s  Privy-Council,  and  one 
of  the  Great  Officers  of  the  Kingdom. 

KEEPER,  or  Chief  Warden  of  the  Forefl,  is  he 
who  hath  the  principal  Government  of  ail  things 
belonging  to  the  fame. 

KELP,  what  it  is,  and  how  made,  fee  under 
Allum  Works. 

KENKS,  in  the  Sea-Phrafe,  are  Doublings  in  a 
Cable  or  Rope,  when  ’tis  handed  in  or  out,  fo  that 
it  doth  not  run  fmooth ;  or  when  any  Rope  makes 
T urns,  and  doth  not  run  fmooth  and  clever  in  the 
Biock,  they  fay  it  makes  Kenks. 

KENNETS,  in  a  Ship,  are  fmall  Pieces  of  Tim¬ 
ber  nailed  to  the  Infide  of  the  Ship,  unto  which 
the  Tacks  and  Sheets  are  belayed,  (as  they  call  ip)  i  e. 
1  alien’d. 

Vol.  ir. 


KERF,  is  the  Notch  or  Slit  that  is  made  by  the 
Saw  between  two  Pieces  of  Wood,  when  they  are 
fawing  afunder. 

KERNELLATUS,  anciently  fignified  Embat- 
telled  or  Crenelle d,  i.  e.  Fortified  :  And 

KERN  ELL  ARE  Dornum,  was  to  build  a  Houle 
with  fuch  Walls  and  Towers ;  which  to  be  allow’d 
to  do,  was  a  Favour  commonly  granted  by  our 
Kings  after  the  Demolifhments  of  the  Caftles. 

KETCH,  a  fmaller  Vellel,  but  of  the  fame  Form 
with  a  Hoy. 

KEVELS,  or  Chevils,  are  fmall  Pieces  of  Tim¬ 
ber  nailed  to  the  Infide  of  a  Ship,  unto  which  the 
Tacks  and  Sheets  are  belayed  or  faften’d. 

KEY,  in  Mufick,  is  a  certain  Tone,  whereto 
every  Compofition,  whether  it  be  long  or  ffiorr, 
ought  to  be  fitted  or  defign’a  :  And  this  Key  is  faid 
to  be  either  Flat  or  Sharp,  not  in  refpedt  of  its  own 
Nature,  but  with  relation  to  the  Flat  or  Sharp 
Third,  which  is  joined  with  it.  See  Mufck. 

KEYSTONE  in  an  Arch,  is  placed  at  the  Top 
or  Vertex  of  Elliptical  or  fuch-like  flat  Arches,  to 
bind  the  Sweeps  of  the  Arch  together. 

KIDNEYS.  The  Kidneys  in  Man  are  always 
two  in  Number,  one  on  each  Side,  being  nearly  of 
the  Figure  of  the-  French  or  Kidney- Beans ;  which 
latter  Name  they  take  from  being  like  the  Kidneys. 

The  Length  of  the  human  Kidney  is  between 
four  and  five  Fingers  Breadth.  They  are  about  two 
Fingers  Breadth  in  Thicknels,  and  three  over.  The 
Right  Kidney  is  fituated  under  the  Liver;  the  left 
under  the  Spleen. 

In  a  Foetus  their  external  Subftance  is  divided  in¬ 
to  feveral  Lobes  join’d  together,  which  in  adult 
Perfons  become  more  clofe ;  wherefore  in  fuch 
their  Surface  is  equal  and  fmooth.  They  have  two 
Membranes;  one  common  from  the  Peritoneum,  the 
other  proper.  Ulually  they  are  cover’d  with  a  good 
deal  of  Fat;  their  Colour  is  of  a  dark  Red. 

There  are  feveral  Lymphatic  Vejfels  obferved  in 
the  Kidneys,  which  discharge  themfelves  into  Pec¬ 
quet’s  Repofitory :  The  Veins  go  into  the  Vena  Ca¬ 
va  :  The  Arteries  come  from  the  Aorta. 

Thofe  Veins  and  Arteries  are  called  Emulgents: 
They  come  out  from  the  Kidneys  in  their  hollow 
Sides  (which  lie  neareft  to  the  Cava  and  Aorta )  in¬ 
cluded  in  one  common  Capfula,  and  are  divided  in¬ 
to  feveral  Branches,  which  furround  the  Pelvis.  Thefe 
Branches  are  again  fub-divided  into  an  Infinity  of 
other  lefter  ones,  which  go  to  the  external  Parts  cf 
the  Kidneys,  where  they  inofculate,  and  form  a 
kind  of  Net  j  from  which  their  Extremities  coming, 
terminate  alfo  in  Infinity  of  Glands,  which  are  all 
very  fmall. 

Thefe  Glands  are  in  Figure  roundiffi,  and  they 
coropofe  the  outer  Subftance  of  the  Kidneys,  which 
is  half  a  Finger  thick.  From  each  of  them  there 
goes  a  long  fmall  Tube;  and  the  Collediion  of  thefe 
Tubes  compofe  the  innermoft  Subftance  of  the 
Kidneys. 

As  thefe  Tubules  approach  the  Pelvis,  they  ga¬ 
ther  together  in  little  Bundles;  whofe  Extremities 
piercing  the  Membrane  of  the  Pelvis,  form  thofe 
little  Protuberances  on  the  Infide  of  the  Pelvis,  or 
Cavity  in  the  middle  of  the  Kidney,  which  are 
called  the  Papilla;. 

This  Cavity,  or  Pelvis,  is  form’d  by  the  Dilata¬ 
tion  of  the  Ureters :  It  fends  out  feveral  Ramifica¬ 
tions,  which  divide  the  Urinary  Tubes  into  Bun¬ 
dles,  and  which  make  a  fort  of  Capjula  to  the  Blocd 
Veftels. 

The  Ufe  of  the  Kidneys  is  to  feparate  the 
Urine  from  the  Blood ;  which  by  the  Motion  of 
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the  Heart  and  Arteries  is  thruft  into  the  Emulgent 
Branches,  which  carry  it  to  the  little  Glands ;  by 
whofe  Means  the  Serofity  being  feparated,  is  recei¬ 
ved  by  the  Orifice  of  the  little  Tubes,  which  go 
from  thofe  Glands  to  the  'Pelvis ;  from  whence  it 
runs  by  the  Ureters  into  the  Bladder. 

The  Blood  which  was  carried  into  the  Glands, 
its  Particles  being  too  grofs  to  enter  into  the  fmall 
excretory  Tubes,  is  brought  back  from  the  Kidneys 
by  the  Emulgent  Veins,  to  be  mingled  with  the 
other  Venal  Blood  in  the  Cava. 

The  Defcription  of  the  Ureters,  Vefica  Urinaria , 
Glandule  Renales,  See.  you  will  find  in  their  proper 
Places. 

Dr. Keil,  in  his  Animal  Secretion,  pag.  33.  judges 
that  the  Kidneys  are  placed  fo  near  the  Heart  as 
they  are,  becaufe  Salts  are  Corpufcles  which  are 
ftrongly  attracted,  and  have  a  moft  clofe  Union 
with  the  Fluid  of  Water :  For  tho’  the  Lungs  may 
divide  the  Particles  of  Salt  one  from  another,  yet 
ftill  they  firmly  adhere  to  the  aqueous  Humour  in 
which  they  fwim  ;  and  therefore  they  may  likewife 
at  firft  be  drawn  off;  And  he  thinks  that  the  Kid¬ 
neys  could  not  well  have  been  placed  at  a  greater 
Dilfance,  to  have  feparated  fuch  a  Quantity  of  Urine 
as  they  now  do ;  and  that  not  only  on  the  account 
of  the  great  Quantities  of  Blood  they  receive 
where  they  are,  but  likewife,  if  they  had  a  more 
diftant  Situation,  other  Particles  muft  have  united 
with  the  Salts  and  aqueous  Particles  fas  even  in  their 
prefent  Station  fome  terreftrial  Particles  do)  and  con- 
lequently  the  Urine  could  not  have  been  diftilled 
fuch  as  it  is  now,  or  at  lcaft  but  in  a  fmall  Quantity. 

KIDNEYS:  fee  -Reins. 

KINGDOM,  a  Term  ufed  by  the  Chymifts, 
who,  according  to  their  Cant  in  other  things,  call 
the  three  Orders  of  natural  Bodies,  Animal,  Vege¬ 
table,  and  Mineral,  by  the  Name  of  Kingdom. 

Thus  they  would  lay,  Thofe  Bodies  which  be¬ 
long  to  the  Animal  Kingdom,  abound  moft  in  vo¬ 
latile  Salt. 

KING’S-BENCH,  is  the  Court  or  Judgment- 
Seat,  where  the  King  of  England  was  fometimes 
^vont  to  fit  in  his  own  Perfon ;  and  therefore  it  was 
moveable  with  the  Court  or  King's  Houfhold,  and 
called  Curia  Domini  llegis,  and  Aula  Regia,  as  Gwiu 
reports  in  his  Preface  to  bis  Reading,  and  that  there¬ 
in,  and  in  the  Court  of  Exchequer,  which  were 
the  only  Courts  of  the  King  till  Henry  the  Third’s 
Days,  were  handled  all  Matters  of  Juftice,  as  well 
Civil  as  Criminal. 

This  Court  of  the  Kings -Bench  was  wont  in  an¬ 
cient  Times  to  be  efpecially  exercifed  in  all  crimi¬ 
nal  Matters  and  Pleas  of  the  Crown,  leaving  the 
handling  of  private  Contracts  and  Civil  Adtions  to 
the  Common-Pleas,  and  other  Courts. 

KING-PIECE  in  any  Building,  is  a  Piece  of 
Timber  (landing  upright  in  the  middle  between 
two  .principal  Rafters,  and  having  Strutts  or  Braces 
going  from  it  to  the  middle  of  each  Rafter. 

KINGS  at  Arms:  See  Heralds. 

KING-SILVER,  is  properly  that  Money  due 
to  the  King  or  Queen  in  the  Court  of  Common- 
Pleas  pro  Licentia  concordandi,  in  refpedt  of  a  Li¬ 
cence  then  granted  to  any  Man  for  paffing  a  Fine. 

KINTAL,  is  a  Weight  in  Merchandife,  ufualiy 
of  about  an  hundred  Pounds,  but  fomething  more 
or  lefs,  according  to  the  different  Cuftoms  of  dif¬ 
ferent  Nations. 

KIPPER-TIME,  a  Space  of  Time  between  the 
Feftival  of  Inventio  Crucis,  May  3.  and  Epiphany  or 
Twelfth- Day,  during  which  Time  Salmon- filhing 
is  forbidden  by  Rot.  Pari.  50  Edward  5.  in  the 
Grave  fend  to  Henley, 


KNAVE,  is  an  old  Saxon  Word  fora  Man-Ser¬ 
vant,  and  is  fo  ufed  in  i^Ed-w.  3.  Stat.  1.  c.  3.  and 
Verflegan  thinks  it  comes  from  the  Dutch  Cnapa, 
which  fignifies  the  fame  Thing.  Cnapa  in  Saxon. 
alfo  is  a  Male-Child  or  Boy;  and  in  this  Senfe  a 
Knave- Child  hath  been  frequently  ufed  formerly  in 
Concradiftindtion  to  a  G?r/;  and  in  this  Senle  Wick- 
lijf  ufes  the  Word  in  his  Tranftation  of  Exod.  1. 16. 
and  other  Places  of  the  Bible. 

KNAVE- LINE,  is  a  Rope  in  a  Ship,  faflen’d 
to  the  Crofs-Trees  under  the  Main  or  Fore-top, 
whence  it  comes  down  by  the  Ties  to  the  Ramhead, 
and  there  ’tis  reeved  through  a  Piece  of  Wood  of 
about  two  Foot  long,  and  fo  is  brought  to  the  Ship’s 
Side,  and  there  haled  up  taught  to  the  Rails. 

Its  Ufe  is  to  keep  the  Ties  and  Hallyards  from 
turning  about  one  another,  as  they  are  apt  to  do 
when  new  and  firft  ufed ;  and  therefore  after  they 
are  a  little  ufed  and  ftretched,  this  Knave-Line  is 
taken  away,  of  no  further  Ufe. 

KNECK,  in  the  Sea- Language,  is  the  twifting 
of  a  Rope  01  Cable  as  it  is  veering  out. 

KNEES,  are  Pieces  of  Timber  in  a  Ship  bow¬ 
ing  like  a  Knee,  which  are  ufed  to  bind  the  Beams 
and  Futtocks  together,  being  bolted  ftrongly  into 
them  both. 

Flence  fuch  Timber  as  is  ufeful  for  this  Purpofe 
is  called 

KNEE-TIMBER:  Thus  the  Cut- water  of  a 
Ship  is  called  the  Knee  of  the  Head. 

KNETTELS;  fo  the  Seamen  call  two  Pieces 
of  Spun-yarn  put  together  untwifted. 

KNEVELS,  the  fame  with  Kevels. 

KNIGHT,  Miles,  from  the  Saxon  Cnite ,  fignifies 
with  us  a  Perfon  that  beareth  Arms,  and  who  for 
Valour  and  Martial  Conduit  is,  by  the  Sovereign, 
or  his  Authority,  fingled  from  the  ordinary  fort  of 
Gentlemen,  and  raifed  to  a  higher  Step  or  Dignity. 
This  among  almoft  all  Nations  takes  his  Name  from 
the  Horfe,  becaufe  they  ufed  to  ferve  in  War  on 
Horfeback.  Thus  the  Romans  called  them  Equites, 
the  Italian  Word  is  Cavallieri ;  the  French,  Cheva¬ 
liers  ;  the  Germans,  Reyters ;  the  Spaniards,  Gaval- 
lares.  See.  It  appears  by  the  Stat.  1  E.  2.  c.  1.  That 
formerly  a  Gentleman  having  a  full  Knights-Fee, 
and  holding  his  Land  by  Knight-Service,  might  be 
urged  by  Diftrefs  to  procure  himfelf  to  be  made 
Knight  when  he  came  to  full  Age:  But  by  17 Car. 
1.  20.  no  Man  can  be  compelled  to  take  that  Or¬ 
der  on  him.  The  Manner  of  making  Knights, 
Camden,  in  his  Britannia,  fhortly  expreftes  in  thefe 
Words:  Nofris  vero  Temporibus  qui  Equeflrem  Dig¬ 
nitatem  fufeipit,  fexis  genibus  edv.Elo  Gladio  leviter  in 
burner 0  percutitur  ;  Princeps  his  Verbis  G allice  effatur : 
Sois  Chevalier  au  nom  de  Dieu. 

KNIGHTS  Ban?ierets.  See  Bannerets. 

KNIGHTS  of  the  Bath,  are  an  Order  of  Knights 
made  within  the  Lifts  of  the  Bath,  and  girded  with 
a  Sword  in  the  Ceremony  of  their  Creation.  They 
are  fpoken  of  in  8  Edw.  4.  c.  2.  For  their  Antiquity 
and  Manner  of  Creation,  fee  Dugdale’s  Defoription 
of  JVorcefl erj hire.  They  take  Place  of  Knights  Bat¬ 
chelors,  and  come  after  Baronets. 

KNIGHTS,  aboard  a  Ship,  are  two  Pieces  of 
Timber,  in  each  of  which  go  four  Shivers,  three 
for  the  Halliards,  and  one  for  the  Top-Ropes.  They 
are  ufualiy  fbaped  into  the  Form  of  fome  Head ; 
one  of  them  ftandeth  aft  the  Main-maft,  and  there¬ 
fore  is  called  the  Main-Knight ;  the  other  ftandeth 
abaft  the  Fore-maft  on  the  fecond  Deck;  and  this 
is  called  the  Fore-Knight. 

KNIGHTS-FEE,  is  fo  much  Inheritance  as  is 
fufficient  yearly  to  maintain  a  Knight  with  conve- 
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nient  Revenue;  which  in  Hen.  Illd’s  Time  was  15 
Pounds,  Camd.  Brit.  p.  ill.  But  Sir  Tho.  Smith ,  in 
his  Repub.  Anglor.  lib.  1.  cap.  18.  rateth  it  at  40 
Pounds.  And  in  1  Edw.  2.  c.  1.  it  appears  that 
fuch  as  had  20  Pounds  in  Fee,  or  for  Term  of 
Life,  might  be  compelled  to  be  Knights ;  but  this 
is  now  repealed  by  17  Car.  1.  Stow  in  his  Annals 
faith,  There  were  in  England  at  the  Time  of  the 
«  Conqued  60211  (others  fay  60215)  Knights-Fees  ; 
Cf  whereof  the  Religious  Houfcs,  before  their  Sup- 
<c  predion,  were  poflefs’d  of  28015.”  Some  fay  a 
Knight' s-Fee  contained  8,  others  12  Plough-Lands , 
or  600  Acres. 

K  NIG  FIT’S  of  the  Garter,  are  an  Order  fird 
created  by  King  Edward  III.  alter  the  Acquifition 
of  many  great  and  glorious  Victories.  He  fought 
out  of  his  own  Kingdom,  and  all  over  Chriden- 
dom,  for  a  Number  or  mod  excellent  and  noble 
Perfons,  to  each  of  which  he  gave  a  blue  Garter 
deck’d  with  Gold,  Pearls,  and  precious  Stones,  with 
a  Buckle  of  Gold,  to  be  worn  only  on  the  Left 
Leg;  a  Kirtle,  Crown,  Cloak,  Chaperon,  a  Collar, 
and  other  (lately  and  magnificent  Apparel.  The 
Number  was  26,  of  which  the  King  and  his  Suc- 
ceflors  were  ordain’d  Sovereigns,  and  the  others 
Companions,  or  Brethren  of  the  mod  Noble  Order 
of  the  Garter. 

This  mod  Honourable  Society  is  now  a  College 
or  Corporation,  having  a  common  Seal  belonging 
to  it ;  having,  befides  the  Sovereign,  which  is  Guar¬ 
dian  of  the  Order,  and  who  governs  it  by  himfelf, 
or  Deputy;  and  befides  the  25  Companions,  or  Knights 
of  the  Garter,  14  Secular  Canons,  that  are  Prieds, 
or  mud  be  within  a  Year  after  their  Admiflion; 
13  Vicars,  which  mud  alfo  be  Prieds;  and  2 6  poor 
Knights,  that  have  no  other  Subfidence  or  Means 
of  Living  but  the  Allowance  of  this  Order.  The 
Bifhop  of  Winton,  for  the  Time  being,  is  called 
Prelate  of  the  Garter ;  the  Bifhop  of  Sarum,  Chan¬ 
cellor  of  the  Garter ;  the  Dean  of  Windjor,  Regifter 
of  the  Garter.  The  Principal  King  at  Arms  is  cal¬ 
led  Garter,  who  is  to  manage  and  mardial  their  So¬ 
lemnities  at  all  Indallations  and  annual  Feads.  The 
Ujher  of  the  Garter,  is  alfo  Ujher  of  the  Black-Rod. 
By  Order  of  King  Charles  I.  all  the  Companions  of 
the  Garter  are  ro  wear  on  the  left  Side  of  their  up¬ 
per  Garment  the  Crofs  of  England,  encircled  with 
the  Garter  and  Motto,  and  with  Rays  of  Silver  if- 
fuing  from  thence  every  way  like  a  Star ;  whence 
’tis  ufually  called  the  Star  and  Garter. 

KNIGHT-Af*r/7W,  is  an  Officer  in  the  King’s 
Houfe,  having  JurifdiCtion  and  Cognizance  of  any 
Tranfgreflion  within  the  King’s  Houfe  and  Verge; 
as  alfo  of  Contracts  made  there,  whereof  one  of  the 
Houfe  is  Party. 

KNIGHTEN  Gyld,  was  anciently  a  Guild  in 
London,  confiding  of  nineteen  Knights,  founded 
by  King  Edgar ;  who  gave  them  a  Portion  of 
wade  Ground,  lying  without  the  Walls  of  the 
City,  which  is  now  called  Fort-Soken-Ward.  Stow’s 
Annals,  p.  1 5  1 . 

KNIGHTHOOD,  a  military  Order  or  Ho¬ 
nour,  a  Mark  or  Degree  of  ancient  Nobility,  or 
Reward  of  perfonal  Virtue  or  Merit. 


Honorary  KNIGHTHOOD,  is  that  which  is 
conferr’d  by  Princes  on  other  Princes,  and  alfo  on 
their  own  great  Miniders  and  Favourites,  as  that  of 
the  Garter,  &c. 

Military  KNIGHTHOOD,  is  that  of  the  an¬ 
cient  Knights,  who  acquired  it  by  high  Feats  of 
Arms. 

Regular  KNIGHTOOD,  is  that  of  the  military 
Orders,  who  profefs  to  wear  fome  particular  Habit, 
to  bear  Arms  againd  Infidels,  to  fuccour  and  adid 
Pilgrims  in  their  PafiTage  to  the  Holy  Land,  and  to 
ferve  in  Hofpitals,  &c.  as  the  Knights  of  Malta. 

Social  KNIGHTHOOD,  is  a  Knighthood  that 
is  not  fixed  nor  confirmed  by  any  formal  Inditu- 
tion,  nor  regulated  by  any  lading  Statutes,  fuch  as 
have  rifen  on  occafion  of  Factions,  Tilts,  Tour¬ 
naments,  Mafquerades,  <&c. 

KNIGHTS  Errant,  a  pretended  Order  of  ro- 
mantick  Knights,  who  are  doried  to  travel  the 
World  over  in  Search  of  Adventures,  in  redreding 
Wrongs,  refeuing  Damfels,  and  taking  all  Occafions 
to  fignalize  their  Bravery. 

KNIGHTS  of  the  Shire,  are  two  Knights  or 
Gentlemen  of  Worth  chofen  on  the  King’s  Writ 
plena  comitatu ,  by  fuch  of  the  Free-holders  in  eve¬ 
ry  County  as  can  expend  40  Shillings  per  Annum . 
Knights  of  Parliament. 

KNIGHT-SERVICE  was  a  Tenure,  whereby 
feveral  Lands  in  this  Nation  were  held  of  the  King, 
which  drew  after  it  Homage,  Efcuage,  Wardfhip, 
Marriage,  &c.  but  taken  away  by  12  Car.  II.  cap. 
24. 

KNOCKING-Afc//,  is  the  fame  with  a  Stamp¬ 
ing-Mill  ;  which  fee,  and  alfo  the  Word  Tin. 

KNOT,  [in  Botany]  a  Part  of  a  Tree  or  Plant, 
whence  fhoot  out  Branches  or  Roots. 

KNOT,  [with  Phyfcians ]  a  Tuberofity  form’d 
in  the  Joints  of  old  gouty  People,  confiding  of  a 
vifeous,  crude,  indigeded  Fituita,  accompanied  with 
a  bilious,  hot,  and  acrimonious;  the  groded  and 
mod  earthy  Part  of  which  clogs  and  becomes  a 
dony  Subdance,  like  Chalk. 

KNOTS;  there  are  two  forts  of  Knots  ufed  at 
Sea,  one  they  call  a  Bowlin-Knot ,  becaufe  by  this 
Knot  the  Bowlin  Bridles  are  fadened  to  the  Cre&< 
gles :  This  is  very  fad,  and  will  not  flip. 

The  other  is  a  Wale-Knot, which  is  around  Knob 
or  Knot,  made  with  three  Strands  of  a  Rope ;  this 
Knot  ferves  for  the  Topfail-Sheets  and  Stoppers. 

The  Divifions  alfo  of  the  Log- Line  are  called 
Knots:  Thefe  are  ufually  feven  Fathom,  or  forty 
two  Feetafunder,  but  theyfhould  be  fifty  Feet;  and 
then  as  many  Knots  as  the  Log-Line  runs  out  in 
half  a  Minute,  fo  many  Miles  doth  the  Ship  fail  in 
an  Hour ;  fuppofing  her  to  keep  going  at  any  equal 
Rate,  and  allowing  for  Yaws,  Leeway,  &c.  See 
Log. 

KNOWLEDGE  [according  to  Mr.  Locke]  con- 
fids  in  the  Perception  of  the  Connection  and  A- 
greement  and  Disagreement  or  Repugnancy  of  our 
Ideas.  Thus  we  know  that  White  is  not  Black,  by 
perceiving  that  thefe  two  Ideas  do  not  agree. 
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LABEL,  is  a  long  thin  Brafs-Ruler,  with  a 
frnall  Sight  at  one  End,  and  a  Center-hole 
at  the  other;  commonly  ufed  with  a  Tan¬ 
gent-line  on  the  Edge  of  a  Circumferenter,  to  take 
Altitudes,  &c. 

LABEL,  in  the  Law,  is  a  narrow  Slip  of  Paper 
or  Parchment  affixed  to  a  Deed  or  Writing,  in  or¬ 
der  to  hold  the  appending  Seal.  So  alfo  any  Paper, 
annex’d  by  way  of  Addition  or  Explication  to  any 
Will  or  Teftament,  is  called  a  Label  or  Codicil. 

LABIA  LEPORINA,  are  fuch  Lips  as  by  rea- 
fon  of  their  ill  Make  will  not  come  together,  which 
Lome  call  Rojlra  Leporina ;  we  Hare-Lips. 

LABIAL  Letters,  are  (by  the  Grammarians)  ac¬ 
counted  fuch  as  in  their  Pronunciation  require 
chiefly  ihe  Ufe  of  the  Lips  to  form  their  Sound. 

LABIATE  Flowers  [in  Botany]  fuch  Flowers  as 
have  one  or  two  Lips,  fome  of  which  refemble  a 
kind  of  Helmet  or  Monk’s  Hood. 

LABOR  ANT,  he  that  attends  on  and  works  un¬ 
der  a  Chymift,  while  he  is  about  any  Procefs  or 
Experiment. 

LABORALIS,  in  the  Common  Law,  is  a  Writ 
that  lies  againft  fuch  as  having  not  whereof  to  live, 
yet  do  refufe  to  ferve ;  or  for  him  that  refufeth  to 
ferve  in  Summer  where  he  ferved  in  Winter. 

LABORATORY,  or  Elaboratory,  a  Room  fit¬ 
ted  on  purpofe  for  Chymical  Operations,  and  fur- 
niffied  with  Variety  of  Furnaces  and  Inftruments 
neceffary  to  that  Art. 

LABYRINTH,  Gr.]  a  large  intri¬ 

cate  Edifice  among  the  Antients,  cut  into  divers 
Ifles  and  Meanders,  running  into  each  other  fo  as 
to  render  it  difficult  to  get  out  of  it. 

Of  thefe  Labyrinths  we  read  of  four  celebrated 
ones  in  Antiquity:  i.  The  moil  famous  of  which 
was  that  of  Crete,  built  by  Daedalus.  2.  That  of 
Egypt,  fituate  in  the  Lake  Myris,  which,  as  Tliny 
relates,  was  the  oldeft  of  all,  which  in  his  Time  had 
flood  3600  Years,  built  by  King  Petefucus  or  Ti- 
thoes,  but  according  to  Herodotus  was  the  Work  of 
feveral  Kings,  confifting  of  12  Palaces  and  1500 
Apartments.  3.  That  of  Lemnos ,  which  was  fup- 
ported  by  Columns  of  wonderful  Beauty.  4.  That 
of  Italy,  built  by  Porfsnna  for  his  Tomb. 

LABYRINTH,  is  the  fecond  (fome  fay  the 
third)  Cavity  of  the  Ear,  hollowed  in  the  Os  Pe- 
trofum ;  and  is  made  of  three  winding  femi-circular 
Pipes,  which  open  by  five  Orifices  into  the  Vefti- 
hulum. 

LAC  LUNA,  or  Flores  Argenti ,  is  the  Chy- 
miftsWord  fora  white,  porous,  friable  Earth,  infi- 
pid,  but  difloluble  in  Water,  which  it  will  tinge 
wkh  a  milky  Colour:  It  is  a  Sublimate  from  a 
Matter  commonly  found  in  Silver-Mines,  whence 
the  Name. 

LACERTA,  is  a  Word  ufed  in  Doomfday-Book, 
and  fignifies  a  Fathom. 

LACERTUS:  fee  Bracbium. 

LACHES,  in  the  Law-fenfe,  feems  to  fignify 
Slacknefs  or  Negligence,  as  appears  from  Littleton, 
Fol.  403  and  726,  where  Laches  of  Entry  is  no¬ 
thing  elfe  but  a  NegleCt  of  the  Heir  to  enter;  and 
fa  perhaps  comes  from  our  Evglijh  Word  to  Lack ; 
unlefs  from  the  French  Lafcber  or  Lafche. 

LACHRYMAL  are  a  Moifture  which  is  fepa- 
rated  by  the  Glandules  of  the  Eye  to  moiften  the 
Eyes ;  which  if  it  be  too  much,  fo  that  it  cannot  be 
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received  by  the  Punclum  Lachrymale,  it  falls  from  the 
Eyes  in  Drops,  and  is  called  T  ears. 

Whatever  alfo  is  {trained  through,  and  drops  out 
naturally,  or  is  let  out  by  Incifion,  from  any  Part  of 
a  Plant,  whether  it  be  Gum,  Rofin,  Oil,  <&c.  is  called 
Lachrym <e. 

LACHRYMALE  Punfium,  vel  Foramen,  is  an 
Hole  in  the  Nofe,  by  which  the  Matter  or  Liquor 
of  the  Tears  pafles  to  the  Noftrils.  If  this  Hole 
grow  hard  and  brawny,  from  an  Ulcer  in  one  of 
the  Glandules  at  the  Corners  of  the  Eyes,  thence 
arifes  a  Fiftula  Lachrymalis. 

LACHRYM ALIS  Glandula  [in  Anatomy ]  a 
fmall  oblong  Gland,  fituate  above  the  Eye,  near 
the  little  Canthus,  whence  two  or  three  fmall  Duels 
proceed,  which  open  on  the  inner  Surface  of  the 
Eye-lid,  and  filtrate  a  Serofity,  which  ferves  to 
moiften  the  Ball  of  the  Eye,  and  facilitates  its  Mo¬ 
tion. 

LACHRYMATORIES,  were  fmall  earthen 
Veftels,  wherein  the  Tears  of  the  weeping  Friends 
that  furvived,  were  repofited,  and  buried  with  the 
Allies  and  Urns  of  the  Dead. 

LACONICUM,  Caldarium  and  AJJd,  ox  Balne¬ 
um  cereum ,  was  formerly  a  Cellar  made  to  provoke 
Sweat;  which  was  done  by  an  hot  Vapour,  or  a 
dry  Heat  included  therein.  Blanchard. 

LACTEAL  Veins,  or  Vejfels :  lee  Vafa  Ladiea. 

LACTUCIMINA,  the  fame  that  Apth<s. 

LACTUMIA,  the  fame  that  Achores. 

LACUNAR,  in  Architecture,  is  an  arched  Roof 
or  Cieling,  more  efpecially  the  Planking  or  Floor¬ 
ing  above  the  Portico’s. 

LACUNA,  are  little  Pores  or  Paflages  in  the 
Vagina  of  the  Womb,  but  no  where  greater  than  in 
the  lower  Part  of  the  urinary  Paffage :  There  flows 
a  certain  ferous  pituitous  Matter  out  of  thefe  Duttus’s, 
which  lubricates  the  Vagina. 

LADA,  is  a  Lade  or  Lath,  from  the  Saxon  La- 
thian,  fignifies  an  Aflembly  or  Court  of  Juftice; 
and  from  hence  the  annual  Court  at  Dym-Churcb- 
by  Romney- Alarjh  in  Kent,  for  the  Ele&ion  of  a 
Bailiff  and  other  Officers,  is  call’d  Dym-Church - 
Lath  to  this  Day. 

LADA,  from  the  Saxon  Ladian,  alfo  fignifies  a 
Purgation  by  Trial;  and  in  the  Laws  of  King  Ethel- 
red,  there  is  frequent  mention  of  the  Lada  Simplex , 
Triplex,  and  Plena. 

LADDERS,  in  a  Ship,  are  ufually  three:  The 
Entring-Ladder  is  in  the  IVaJle,  and  made  of  Wood. 
The  Second  is  the  Gallery-Ladder,  made  of  Ropes, 
and  hung  over  the  Galleries  and  Stern  of  Ships,  and 
are  to  enter  by  the  Stern  of  the  Ship  out  of  the  Boat, 
when  the  Weather  is  foul,  and  the  Sea  high.  The 
third,  viz.  Boltfprit-Ladders,  are  at  the  Beak-Head 
made  fall:  over  the  Boltfprit,  to  get  upon  it;  and 
are  only  ufed  in  great  Ships. 

LADLE,  an  Inftrument  to  load  great  Guns  with 
Powder.  It  ought  to  be  fo  proportioned,  that  two 
Ladles-full  may  charge  the  Piece:  Therefore  their 
Breadth  inaft  be  2  Diameters  of  the  Shot,  and 
their  Length  for  double-fortihed  Cannon  2  and  —  of 
the  Shot;  for  ordinary  Cannon  it  mull  not  exceed 
2 ;  but  for  Culverins  and  Demi-cuiverins  it  may  be 
three  Diameters  of  the  Shot;  and  3  and  i  for  letter 
Pieces,  in  order  to  load  at  twice:  If  you  would 
load  at  once,  this  Length  of  the  Ladle  mud  be 
doubled ;  and  obferve  this,  that  a  Ladle  9  Balls  in 
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Length  and  2  Balls  in  Breadth,  will  hold  juft  the 
Weight  of  the  Iron-Shot  in  Powder. 

LAFORDSWICK,  in  the  old  Saxon,  is  the  be¬ 
traying  of,  or  Infidelity  to  a  Lord  and  Mafter.  ’Tis 
mentioned  in  the  Laws  of  Canutus ,  c.  6 1.  and  thofe 
of  Henry  I.  c.  13. 

LAG  A,  is  a  Word  ufed  for  Law  in  Magna  Chart  a : 
And  hence  comes  Dane  Lage ,  Saxon  Lage ,  Mercen 
Lage ,  &c.  as  alfo 

LAGEDAYUM,  or  Lagh-day 3  that  is,  a  Law- 
day,  or  Day  of  open  Court:  Hence  alfo  a  Lages- 
Man  is  Homo  Legality  and  this  Word  Lage-Man  is 
frequently  ufed  in  Doomfday-Book,  and  in  the  Laws 
of  Edward  the  Confeflor. 

L  AGEN,  Lagena ,  in  ancient  Times  was  a  Mea- 
fure  containing  fix  Sextarii.  Vid.  Fleta,  1.  2.  c.  8, 
9.  and  Chart  a  Ed.  3.  m.  25.  n.  82. 

L AGON  or  Lagan,  is  a  Parcel  of  Goods  thrown 
out  of  a  Ship  in  a  Storm,  <&c.  and  becaufe  they 
would  elfe  fink,  they  are  fattened  to  a  Buoy  or 
Cork,  in  order  to  be  found  again.  If  the  Ship  be 
wreck’d,  the  Goods  are  called  Lagan  or  Ligan , 
quafi  d  Uganda:  and  fo  long  as  they  continue  in 
the  Sea,  they  belong  to  the  Admiral  3  but  when  caft 
afhore  they  become  a  Wreck,  and  belong  to  him 
that  hath  the  Wreck,  as  appears  in  Co.  I.5.  fol.  10 6. 

LAGOPHTHALMIA  of  \oryls 

a  Hare,  and  o<pdtt\(dct,  a  Difeafe  in  the  Eye)  a  l)if- 
eafe  of  the  Eye-lids,  when  the  upper  Lid  is  fo  con- 
traded,  that  the  Eye  cannot  be  quite  clofed,  but 
remains  open,  even  while  Perfons  are  afleep. 

LAHSLITE,  Lagjlite ,  Laghjlite,  is  ufed  in  the 
Laws  of  Hen.  I.  c.  13.  for  a  Tranfgreffion  of  the 
Law,  and  fometimes  for  the  Punifhment  thereunto 
belonging. 

LAKE,  an  Inland  Colledion  of  Water,  large 
and  deep.  A  fmall  Lake,  neither  receiving  nor  fend¬ 
ing  forth  Rivers,  I  call  a  Pool.  1.  Of  thofe  Lakes 
which  neither  receive  nor  fend  forth  Rivers,  the 
fmaller,  which  are  dried  up  in  Summer,  are  either 
form’d  by  a  Confluence  of  Rain-Water,  which  in 
India  are  often  artificially  made,  a  Mile  or  two  in 
Circuit,  and  wall’d  with  Stone,  to  preferve  the  Rain 
that  falls  during  the  rainy  Seafon,  for  Ufe  during 
the  dry  Seafon  of  the  Year 3  or  elle  they  are  form’d 
by  the  Over-flowing  of  the  Sea  or  Rivers,  efpe- 
cially  the  Nile  and  the  Niger,  which  are  likewife 
often  artificially  made  for  the  like  Reafons.  Many 
Lakes,  the  Eflfeds  of  Rains,  Snows,  &c.  and  In¬ 
undations,  are  found  in  Mufcovy,  Finland,  &c. 
Thofe  Lakes  without  Rivers,  which  are  never  dried 
up,  are  fupplied  by  Springs 3  wfiich  is  more  re¬ 
markably  evident  in  fuch  as  are  found  on  the  Tops 
of  Mountains.  Nor  are  there  many  Lakes  of  this 
kind  without  Rivers :  There  are  fome  fmall  ones  in 
Mufcovy  and  Finland,  Lynchnitii  in  Macedonia,  A- 
pollonia  in  Myfia  (a  Province  of  Aft  a  minor),  the 
Lake  Zirichnitz  in  Carniola  (in  Germany ),  one  in 
China,  Hilam  in  Conchin-china,  one  in  the  Defart 
of  Azarad  in  the  Kingdom  of  Soudan  (Parc  of 
Sara  in  Africa),  one  in  North  America,  upon  the 
Bank  whereof  the  City  Mexico  is  founded,  and  an¬ 
other  not  far  off  to  the  Weft  ward.  The  great  Lake 
of  Parime,  plac’d  by  fome  Geographers  in  South 
America  under  the  Equator,  is  upon  the  drifted 
Search  not  to  be  found.  Lakes  fending  forth  Ri¬ 
vers,  but  receiving  none,  are  innumerable  in  Muf¬ 
covy,  Finland,  Lapland,  &c.  They  are  form’d  by 
Springs  breaking  forth  in  Cavities  of  the  Earth’s 
Superficies,  which  Cavities  when  fill’d  run  over,  and 
fend  forth  Rivers  3  the  more  remarkable  of  which 
are  the  Lake  Chamay  in  the  Kingdom  of  Ava 
Eaftward  of  Ganger,  and  fending  forth  the  Rivers 
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Laguia  and  Calpoum.  2.  The  Lake  Samo,  near  the 
Borders  of  China,  whence  one  Branch  of  the  great 
River  Hoanho  running  thro’ that  Country.  3.  The 
Lake  Titicaca,  about  80  Leagues  in  Circuit,  in  Pe¬ 
ru,  fends  forth  a  great  River,  which  afterwards  forms 
another  fmall  Lake  and  dilappears.  4.  The  Lake 
of  Nicaragua  in  North  America,  near  the  Jfthmus, 
empties  itfelf  into  the  Atlantic.  5.  The  Lake  of 
Xarayes,  whence  the  River  of  Plate.  Thofe  Lakes 
which  receive  Rivers,  but  (end  forth  none,  have 
fubterraneous  Outlets,  and  are  few  in  Number. 

1.  The  fmall  Lake,  into  which  the  forefaid  Lake  of 
Nicaragua  flows.  2.  The  Dead  Sea,  or  Sea  of  So¬ 
dom,  which  receives  Jordan.  3.  A  fmall  one  in 
Afta  minor.  4.  The  fmall  Lake  Janna  in  Macedo¬ 
nia.  5.  The  Lake  of  Geneva.  6.  One  near  Cal- 
giftan  in  Perfta.  7.  The  Lake  Sora  in  Mufcovy. 
8.  The  Lake  in  which  the  P.iver  Ghir  in  the  King¬ 
dom  of  Taftlot  in  Barbary  ends.  Of  thofe  Lakes 
which  both  receive  and  fend  forth  Rivers,  the  moft 
remarkable  are,  1.  Thofe  of  North  America ,  form’d 
principally  by  the  River  of  St.  Lawrence:  Of  all 
Countries,  this  abounds  the  moft  with  large  Lakes. 

2.  The  Lake  of  Dambea  in  AbaJJia,  form’d  by  the 
Nile  near  its  Springs.  The  Lakes  Zaire  and  Zem- 
bre  are  fabulous.  3.  The  Lake  Du  Guarde,  form’d 
by  the  River  Niger.  4.  5.  The  Lakes  of  Onega 
and  Ladoga,  near  the  Confines  of  Sweden  and  Muf¬ 
covy.  6.  The  Lake  of  Enara  in  Swedijh  Lapland. 
7.  The  Lake  Ula,  in  Eaftern  Bothnia ,  belonging 
to  Sweden,  with  an  Kland  in  the  midft.  8.  Several 
in  China.  From  Salt-Springs  in  their  Bottoms,  are 
caus’d  feveral  fait  Lakes,  viz .  in  Madagafcar,  Peru, 
and  Cuba  3  the  Sea  of  Sodom,  or  Lacus  Afphaltites , 
rendring  the  adjacent  Land  barren,  <&c. 

The  Cafpian  Sea  (improperly  (o  called,  as  being 
no  Part  of  the  Ocean)  is  properly  a  Lake,  of  that 
kind  which  receives  Rivers,  but  fends  forth  none. 
Whether  the  Sun  exhales  from  it  as  much  in  Va¬ 
pours,  as  the  Rivers  bring  into  it,  (fee  th zDiJcourfe 
of  the  Quantity  of  Vapours  exhal'd,  in  the  Map  of 
the  World)  or  whether  it  have  befide  a  fubterra¬ 
neous  Communication  with  the  Ocean,  is  uncer¬ 
tain.  Its  Saltnefs  probably  proceeds  from  Salt 
Rocks  in  the  Bottom  of  its  Channel.  Probably  it 
had  once  an  open  Communication  with  the  Ocean  3 
and  whenever  the  Bofphorus  happens  to  be  (lopp’d 
up,  the  Black  Sea  will  become  fuch  another  Lake. 

Marfhes  are  of  two  Kinds  3  the  ouxy,  confiding 
of  mix’d  Earth  and  Water,  not  bearing  the  Foot- 
fteps  of  Men  3  others  confiding  of  little  Pools  in- 
terfpers’d  among  Hillocks  of  dry  Ground.  The 
firft  kind  fends  forth  no  Rivers,  many  of  ’em  being 
found  in  Ireland,  Holland,  Hungary,  &c.  To  the 
latter  mod  Rivers,  as  the  Don ,  the  Nile,  &c.  owe 
their  Rife :  Many  of  thefe  are  found  in  Finland,  and 
among  the  Forefts  of  Germany  and  Mufcovy ,  from 
among  which  the  Sun  is  not  able  to  exhale  the 
Rain-Water,  which  ftagnates.  Remarkable  likewife 
are  the  Marfhes  of  Gaoga  (lying  Wed  of  Sennar  in 
Africa)  formerly  call’d  Paludes  Chelonides,  and  thole 
in  Chaldee  a  (now  Cur  deft  an)  thro’  which  Tigris  and 
Euphrates  pals. 

LAMBITIVE,  a  peftoral  Medicine,  to  be  lick’d 
off  the  End  of  a  piece  of  Licorice-ftick,  the  fame 
with  Eclegma :  which  fee. 

L AMBDOIDES,  is  the  backward  Suture  of  the 
Brain,  fo  called  from  its  Likened  to  the  Letter  A, 
Lambda. 

LAMELLAE,  are  the  little  thin  Plates,  conftituted 
by  a  Net-work  of  very  fmall  Fibres,  of  which  the 
Shells  of  Shell-fifties  confift,  or  are  compofed. 
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LAMINAE,  the  Plates  or  Tables  of  the  Skull, 
being  two  in  Number  j  whereofthe  outer  is  thicker 
and  fmoother;  but  the  inner  more  hard,  and  fur¬ 
rowed  on  its  inner  Surface. 

LAM  MAS-DAY,  quafi  Lamb-mas,  is  our  firft 
of  Augujl  ;  and  on  this  Day  the  Tenants  which  for¬ 
merly  held  Lands  of  the  Cathedral  Church  in  York, 
were  bound  by  their  Tenure  to  bring  a  Lamb  alive 
into  the  Church  at  High-mafs. 

Sepulchral  LAMPS:  It  is  faid  that  the  Antients 
had  a  Secret  of  making  inextinguifhable  Lamps,  of 
which  feveral  have  been  faid  to  be  found  burning 
at  the  opening  of  Tombs,  having  Med  fifteen  or 
fixteen  hundred  Years.  Others  loo:?  upon  thefe 
Relations  as  fabulous ;  and  others  think  that  the  Lamps 
were  extinguilhed  before  the  opening  of  thofeT ombs, 
but  took  Light  afrefh  upon  the  Admiflion  of  frefli 
Air.  Dr.  Tlott  is  of  the  Opinion  that  the  making 
fuch  Lamps  is  practicable,  and  he  himfelf  offers 
fome  Propofals  for  this  Purpofe.  He  fuppofes  the 
Linum  Asbefinum  may  do  for  the  Wick,  and  that 
the  Naphtha  and  liquid  Bitumen  which  conftantly 
fprings  into  fome  of  the  Coal  Mines,  may  anfwer 
to  the  Oil.  He  likewife  propofes  to  make  Lamps 
that  will  kindle  on  the  letting  in  of  frefh  Air  j  by 
inclofing  fome  of  the  liquid  Phofphorus  in  the  Re¬ 
ceiver  of  an  Air  Pump,  which  will  not,  inclofed  in 
that,  fhine  at  all ;  but  upon  the  letting  in  the  Air  in¬ 
to  the  Receiver,  he  fays,  there  will  poffibly  appear 
as  good  a  perpetual  Lamp  as  fome  which  have  been 
found  in  antient  Sepulchres. 

LAMPADIAS,  [of KctpLvrcifyGr.  a  Lamp"]  a  kind 
of  bearded  Comet,  refembling  a  burning  Lamp,  be¬ 
ing  of  feveral  Shapes ;  for  fometimes  its  Flame  or 
Blaze  runs  tapering  upward  like  unto  a  Sword,  and 
fometimes  it  is  double  or  triple-pointed. 

LANCETTE,  is  a  Chyrurgeon’s  little  Knife, 
ftraight-pointed,  two-edged  ;  ufed  in  opening  Veins, 
cutting  of  Fiftula’s,  opening  of  the  Fundament, 
Yard,  or  Womb  that  is  fhut. 

LAND-BOC,  was  anciently  a  Charter  or  Deed, 
whereby  Lauds  or  T enements  were  given  or  held. 

LAND-CHEAP,  was  an  old  cuftomary  Fine 
paid  either  in  Cattle  or  Money  at  every  Alienation 
of  Land,  lying  in  fome  peculiar  Manor,  or  Liberty 
of  fome  Burgh.  This  Cuftom  yet  remains  in  Mal¬ 
den  in  EJfex. 

LAN D-Fall,  a  Sea-Term,  fignifying  to  fall  in 
'■with  the  La?td :  Thus  when  a  Ship  out  at  Sea  ex¬ 
perts  to  fee  Land  in  a  little  time,  and  it  fo  happens 
that  (he  doth,  they  fay.  That  they  have  made  a  good 
Land-fall. 

LAND  GABLE  or  Gravel,  was  anciently  a  Tax 
or  Rent  ifluing  out  of  Land  :  ’Tis  called  in  Doomf- 
day  Cenfus  Trcedialis  ;  and  Spelman  faith ,  it  was  a 
Penny  for  every  Houfe,  being,  as  we  now  fpeak, 
a  kind  of  Quit-Rent  or  Ground-Rent. 

LAN D-layed ;  they  fay,  the  Land  is  layed,  when 
a  Ship  is  juft  got  out  of  Sight  of  the  Land. 

LAND-ZorRi:  A  Ship  is  faid  to  ride  Landrlock’d 
when  (Ire  is  at  Anchor  in  fuch  a  Place  where  there 
is  no  Point  open  to  the  Se3,  fo  that  fhe  is  fafe  from 
the  Violence  of  Winds  and  Tide. 

LAND-JZ wt-in,  is  when  another  Point  of  Land 
hinders  the  Sight  of  that  which  a  Ship  came  from  ; 
then  they  fay.  The  Land  is  Jhut  in. 

LAND-Tb,  is  when  a  Ship  lies  fo  far  off  from 
the  Shore,  that  fhe  can  but  juft  ken  Land  ;  then  fhe 
is  faid  to  lie  Land-to. 

LANDIRECTA,  in  the  Saxons  Time,  were 
fuch  Services  and  Duties  as  were  laid  on  thofe 
that  held  Land.  Thefe  were  three  Obligations, 
which  from  their  Number  were  called  Trinoda  Ne- 
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cejjttas ,  and  were  Expedition,  Burgh-bote,  and  Brig- 
bote.  Thefe  were  not  called  Servitia ,  becaufe  not 
Fcedal  Services  arifing  from  the  Condition  of  the 
Owners  j  but  by  this  Name  Landiretta,  Rights 
that  charged  the  very  Land,  whether  poffeft  by 
Churchman  or  Layman. 

LAND-TENANT,  in  the  Law,  is  he  that  actu¬ 
ally  poffefles  the  Land,  and  who  hath  it  in  his  ma¬ 
nual  Occupation.  The  fame  with  Terre-Tenant. 

LANGUED  [in  Heraldry ]  a  Term  apply’d  to 
fuch  Animals  which  have  their  Tongues  out  of  their 
Mon  hs,  and  being  of  a  Colour  diftineft  from  that 
of  the  Animal. 

LANGUOR  [in  Medicine ]  a  Faintneft,  which 
may  arife  from  a  Want  or  Decay  of  Spirits,  thro* 
Indigeftion  or  too  much  Exercife,  &c. 

LANGREL-Sbot,  is  a  fort  of  Shot  ufed  at  Sea; 
it  is  made  of  two  Bars  of  Iron,  with  a  Joint  in  the 
middle,  by  which  means  it  can  be  fhortened,  and 
fo  put  the  better  into  the  Gun ;  and  at  each  End 
there  is  an  half  Bullet,  either  of  Lead  or  Iron :  when 
’tis  difeharg’d,  it  flies  out  at  length,  and  is  of  ufe  to 
cut  the  Enemy’s  Rigging,  &c. 

LANIS  de  crefcentia  Wall:#  traducendis  abfjue 
Cufluma,  8cc.  is  a  VV  rit  that  lieth  to  the  Cuftomer 
cf  a  Port,  for  the  permitting  onetopafs  over  Wools 
without  Cuftom,  becaufe  he  hath  paid  Cuftom  in 
Wales  before. 

LANO-N1GER,  was  a  kind  of  bafe  Coin  in 
Ufe  about  the  Time  of  Edw.  I. 

LANNIERS,  or  Lanniards,  in  a  Ship,  are  fmall 
Ropes  reeved  into  the  Dead-mens-eyes ,  of  all  the 
Shrowds  and  Chains :  Their  Ufe  is  to  Jlacken,  or  fet 
taught  the  Shrowds:  The  Stays  alfo  of  all  Mafis  are 
fet  taught  by  Lanniers  •  That  Rope  which  fattens 
the  Stopper  of  the  Halliards  to  them,  is  alfo  called 
a  Lannier. 

L’ANSPESADE,  is  an  inferior  Officer  fubordi- 
nate  to  the  Corporal,  to  aflift  him  in  his  Duty,  and 
fupply  his  Place  when  he  is  abfent :  He  is  exempt 
ufually  from  all  common  Duty,  except  the  Rounds 
and  Sentinels  Ter  due. 

LANUGO,  a  Down  or  foft  woolly  Subftance, 
which  grows  upon  fome  Plants;  thence  called  La- 
nugenous  Plants. 

LAPIDESCENT,  that  which  can  turn  any  Body 
into  a  ftony  Nature:  Thus  thofe  Waters,  which  by 
having  fome  ftony  Particles  diflolved  andfwimming 
in  them,  do  in  their  Courfe  depofite  them  on  the 
Leaves,  Graft,  Sticks,  <&c.  that  they  run  over,  and 
fo  produce  what  are  called  Petrifications ;  thefe  are 
properly  Lapidefcent  Waters. 

LAPIDIFICATION  [in  Chymifiry J  an  Adtion 
or  Operation  whereby  any  Subftance  is  converted 
into  Stone.  This  is  pradtifed  in  Metals,  fixed  Salts 
and  Salts  of  Plants.  It  is  efFe&ed  by  diflolving  a 
Metal  in  fome  corrofive  Menftruum;  and  after¬ 
wards  boiling  that  Diflolution  into  the  Confiftence 
of  a  Stone. 

LAPIS  Infer na lis :  fee  Infernal  Stone. 

LAPIS  Trunell<g :  fee  Sal  Trunella. 

LAPIS  Medicamentofus,  is  made  of  two  Ounces 
or  Colcothar;  Litharge,  Alom  and  Bole-armoniack, 
ot  each  four  Ounces,  mingled  and  put  into  an  un¬ 
glazed  Pan;  and  then  good  Vinegar  is  poured  upon 
it,  to  cover  it  two  Fingers  Height :  Cover  it,  and 
let  it  ftand  two  Days  in  Digeftion ;  then  add  eight 
Ounces  of  Nitre,  and  four  Ounces  of  Sal  -armoni- 
ack;  and  fetting  the  Pot  over  the  Fire,  evaporate 
all  the  Moifture ;  after  which  calcine  the  remaining 
Mafs,  and  keep  it  for  Ufe.  ’Tis  diffolved  in  Wa¬ 
ter  when  ufed,  and  is  a  famed  Styptick.  Ctolius 
gives  a  Defcription  of  a  Lapis  Medicamentofus,  but 
Lemery  prefers  this  before  it.  There 
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There  is  alfo  a  Stone  called  Lapis  Admirabilis, 
whofe  Compofition  fee  in  Lemery,  ult.  Edit.  p.  429. 
Alfo  another  called.  The  Philo/opher's  Stone,  ibid. 

LAPIS  LAZULI,  a  mineral  Stone  of  a  Blue 
Colour,  found  in  Mines  of  Gold,  Silver,  and  Cop¬ 
per  ;  and  alfo  in  Pits  of  Marble.  When  it  is  per- 
fe<ft,  it  is  ftudded  with  little  Specks  or  Stars  of 
Gold ;  whence  by  fome  it  is  called  Lapis  Stellatus. 

LAQUEUS,  in  Chirurgery,  is  a  Band  fo  tied, 
that  if  it  be  attracted,  or  preffed  with  Weight,  it 
(huts  up  clofe.  Its  Ufe  is  to  extend  broken  or  dis¬ 
jointed  Bones,  to  keep  them  in  their  Places  when 
they  are  fet,  and  to  bind  the  Parts  clofe  together. 

LARBOARD,  the  Left-hand  Side  of  a  Ship, 
when  you  (land  with  your  Face  to  the  Head. 

LARCENY,  in  Law,  is  a  wrongful  taking  away 
another  Man’s  Goods,  with  a  Mind  to  (leal  them ; 
and  in  refpedt  of  the  Thing  ftollen,  is  of  two  forts ; 
•viz.  Great ,  which  is  called  Theft  fimple,  where  the 
Things  ftollen  exceed  the  Value  of  Twelve  Pence, 
and  that  is  Felony :  and  Petit  Larceny,  when  the 
Goods  ftollen  exceed  not  the  Value  of  Twelve 
Pence. 

LARGE :  The  Seamen  (ay  a  Ship  goes  or  fails 
Large,  when  fhe  goes  neither  before  the  Wind  nor 
upon  a  Wind,  but  as  it  were  quartering  between 
both.  W  herefore  Large,  Quartering,  Veering ,  Lask- 
ing,  or  Roomer,  are  all  of  the  fame  Signification. 

LARMIER,  a  flat  fquare  Member  in  Architecture, 
which  is  placed  on  the  Cornice  below  the  Cymatium, 
and  jets  out  fartheft;  being  fo  called  from  its  Ufe, 
which  is  to  difperfe  the  Water,  and  to  caufe  it  to 
fall  at  a  Diftance  from  the  Wall,  Drop  by  Drop, 
or  as  it  were  by  Tears:  for  Lartne  in  French  figni- 
fies  a  Tear:  fee  Corona. 

LARYNGOTOMIA  [of  hdfuy^  and  ^,Gr. 

a  cutting ]  the  fame  with  Bronchotomia. 

LARYNX,  is  properly  the  Head  or  Top  of  the 
W  ind-pipe,  or  Afpera  Arteria  ;  and  it  conlifts  of 
Five  Cartilages.  The  firft  Pair  is  called  Scutiform, 
becaufe  fomething  like  a  Shield,  which  conftitutes 
the  Protuberance  in  the  Neck,  called  Adam's  Ap¬ 
ple  :  The  fecond  Pair  is  called  Annular,  becaufe  it 
is  round  like  a  Ring :  The  third  and  fourth  Carti¬ 
lage  fome  reckon  but  one ;  but  if  the  Membrane 
be  taken  off,  it  appears  to  be  two,  and  is  called 
Guttulis  and  Glottis :  The  fifth  is  called  Epiglottis, 
which  covers  the  Opening  of  the  Wind-pipe  at  the 
Top.  Its  Ufe  is  in  the  Formation  of  the  Voice  and 
Refpiration. 

LASH,  the  Sea  Word  for  binding  up  to  the  Ship’s 
fide,  the  Muskets,  Burs  of  Watenor  Beer,  or  Pieces 
of  Timber  to  make  Fijhes  or  fpare  Top-Mafts;  or 
when  any  thing  is  thus  fattened  to  the  Ship,  ’tis  cal¬ 
led  Lajhing. 

But  the  Lajhers  are  properly  thofe  Ropes  only 
which  bind  fall  the  Tackles  and  the  Breeches  of 
the  Ordnance,  when  they  are  haled  or  made  faft 
within  Board. 

LASHED,  a  Sea-Term,  fignifying  made  faft :  The 
Carpenter  ought  to  take  Care  that  there  be  fpare 
Yards  lajhed  faft  to  the  Ship’s  Sides  ;  e.  fattened 
there  to  ufe  on  Occafion. 

LASHITE,  was  a  common  Forfeiture  in  the 
time  of  the  Danes  ;  it  was  12  Ores,  each  Ore  was 
about  6  d.  Sterling.  Vid.  Selden  Htft.  Tytbes.  Tho’ 
fome  fay  the  Ore  was  in  Value  about  16  Pence, 
and  that  if  of  them  made  the  Libra  or  Pound. 

LASKETS,  ox  Latches,  arefmall  Lines  like  Loops, 
fattened  by  fowing  into  the  Bonnets  and  Drablers  of  a 
Ship  ;  in  order  to  lace  the  Bonnets  to  the  Courjes, 
or  the  Drablers  to  the  Bonnets . 


LASICING,  when  a  Ship  fails  neither  by  a  Wind, 
nor  diredly  before  the  Wind,  lhe  is  faid  to  go  Lask- 
ing  ;  which  is  much  the  fame  as  Veering,  or  goinv 
with  a  Quarterly  Wind.  0 

LASSITUDE:  fee  Copus. 

LASSITUDO  Ulceroja,  is  a  Symptom  ufually 
attending  the  cold  Fit  of  an  intermitting  Fever, 
confiding  in  a  Sorenefs  and  Wearinefs  of  all  the 
Joints  and  Bones. 

LAST,  in  general,  fignifies  a  Burden,  and  par¬ 
ticularly  a  certain  Weight  or  Meafure:  As  a  Laft 
of  Pitch,  Tar,  or  Afhes,  is  14  Barrels  •  a  Laft  of 
Hides  or  Skins  is  12  Dozen;  a  Laft  of  Cod-fifh  is 
12  Barrels;  a  Laft  of  Herrings  is  20  Cades,  or  ten 
Thoufand;  a  Laft  of  Corn  is  10  Quarters;  a  Laft 
of  Wool  is  12  Sacks;  a  Laft  of  Leather  is  twenty 
Dickers,  and  every  Dicker  is  ten  Skins ;  a  Laft  of 
unpack’d  Herrings  is  18  Barrels. 

LAST,  in  the  Marfhes  of  the  Eaft  of  Kent , 
alfo  is  a  Court  held  by  24  Jurats,  and  fummoned 
by  the  two  Bailiffs  thereof,  wherein  they  make  Or¬ 
ders,  lay  and  levy  Taxes,  &c.  for  the  Prefer vation 
of  the  Marfhes. 

LAST  AGE,  or  Leftage,  is  a  Cuftom  exadfed  in 
fome  Fairs  and  Markets,  to  carry  things  where  one 
will,  faith  Rafail ;  but  fometimes  ’tis  taken  alfo  for 
the  Balaft  of  a  Ship;  and,  as  fome  (ay,  ’tis  pro¬ 
perly  a  Cuftom  paid  for  Wares  fold  by  the  Laft. 

LAST-HEYRE,  is  he  to  whom  the  Land  comes 
by  Efcheat,  for  want  of  lawful  Heirs;  which  is 
fometimes  the  Lord  of  whom  the  Land  is  held, 
and  fometimes  the  King. 

LATCHES,  are  thole  Parts  of  a  Clock,  which 
lock  up  and  unlock  the  Work. 

LATCHES,  in  a  Ship,  are  the  fame  with 
Laskets. 

LATERAL  Equation,  in  Algebra,  is  fuch  an  one 
which  hath  but  one  Root;  whereas  every  Quadra- 
tick  hath  2,'  every  Cubick  3  Roots,  &c.  And  fuch 
Equations  can  be  determined  and  conftru&ed  by 
the  Interfetftion  of  two  Right  Lines,  which  is  a  Com¬ 
pofition  of  1  — {—  1  ==  2.  But  a  Quadratick  cannot 
be  determined  or  conftru&ed  without  a  ftrait  Line 
and  a  Circle  cutting  each  other.  See  Wallis's  Al¬ 
gebra,  p.  275.  Engl.  Edit. 

LATHE  (Laftium)  is  a  great  Part  of  a  County 
or  Shire,  containing  three  or  four  Hundreds,  as  in 
Kent  and  Sujfex.  Whence  the 

LATHE-REEVE,  or  Leid-grede,  or  Tything- 
Reeve,  was  an  Officer  in  the  Saxon  Government, 
who  had  Authority  over  the  third  Part  of  the 
Country,  or  over  three  or  more  Hundreds  or  Wa¬ 
pentakes  ;  whole  Territory  was  called  a  Tithing,  or  a 
Leid  or  Leithen.  Perhaps  the  Ridings  in  Torkft/ne 
are  fo  called  corruptly  from  Tithings  or  Tridings,  as 
’tis  fometimes  written.  Matters  that  could  not  be 
determined  in  the  Hundred  Court,  were  brought  to 
the  Trithing,  where  the  principal  Men  of  three  or 
more  Hundreds,  being  affembled  by  the  Authority 
of  the  Lath-Reeve  or  Trithing-Reeve,  did  decide  and 
determine  it ;  but  if  they  did  not,  it  went  further 
to  the  County  Court. 

LATION,  is  the  Tranflation  or  Motion  of  a 
Body  from  one  Place  to  another  in  a  Right  Line; 
and  fo  is  much  the  fame  as  Local  Motion. 

LATISSIMUS  Dorft,  or  Anifcalptor,  or  Terfor, 
is  a  Mufcle  of  the  Arm,  which  receives  its  firft  Ap¬ 
pellation  from  its  large  Dimenfions,  it  with  its  Part¬ 
ner  covering  the  whole  Back ;  the  latter  from  the 
Ufe  that  is  fometimes  made  of  it:  Its  thin,  broad, 
tendinous  Origination  is  continued  from  the  Seven 
Inferior  Spires  of  the  Vertebra  of  the  Thorax,  and 
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all  thofe  of  the  Loins  and  fuperior  Parts  of  the  Os 
Sacrum,  and  the  pofterior  Part  of  the  Os  Ilium ; 
beginning  to  grow  carnous  as  it  pafles  over  the 
Longiffmus  Dorfi  and  Sacrolumbus ;  and  in  its  Pro- 
grefs  over  the  curvated  Part  of  the  Ribs,  it  receives 
feveral  Fafcicuh  of  flefhly  Fibres  arifing  from  thence, 
which  by  their  Conjundtion  compofe  a  thick  Body, 
Hill  leflening  itfelf  in  its  Dimenfions,  as  it  marches 
towards  the  Axilla  ;  and  running  over  the  inferior 
Angle  of  the  Scapula,  from  whence  fometimes  does 
arife  a  flefhly  Part  of  it;  which  I  have  obferved 
(fays  M.  Cowper)  in  thofe  Bodies  in  whom  the  Te¬ 
res  Minor  was  abfent,  is  at  laft  inferted,  by  a  Ihort, 
but  flat  ftrong  Tendon,  to  the  Os  Humeri. 

LATITAT,  is  a  Writ  whereby  aU  Men  in  Per- 
fonal  Adlions  are  called  originally  to  the  King’s- 
Bench :  And  it  hath  this  Name,  as  fuppofing  that 
the  Defendant  doth  lurk  and  lie  hid ;  and  therefore 
being  ferved  with  this  Writ,  he  muft  put  in  Secu¬ 
rity  for  his  Appearance  at  the  Day.  And  by  this 
Writ,  a  Man  being  brought  in,  is  committed  to 
the  Marfhal  of  the  Kings-Bench ;  in  whofe  Cuftody 
when  he  is,  he  may  be  fued  upon  an  Adtion  in 
that  Court. 

LATITUDE  of  a  Place,  is  an  Arch  of  the  Me¬ 
ridian  of  that  Place,  intercepted  between  its  Zenith 
and  the  Equator :  Or  ’tis  an  Arch  of  the  Meridian, 
intercepted  between  the  Pole  and  the  Horizon ;  and 
therefore  called  the  Poles  Height,  &c.  It’s  counted 
on  the  brazen  Meridian  on  the  Globes- 

LATITUDE,  in  Navigation,  is  the  Diftance  of 
a  Ship  from  the  Equino&ial,  either  North  or  South, 
and  is  counted  on  the  Meridian :  fo  that  if  a  Ship 
fail  towards  the  Equinoctial,  fhe  is  faid  to  deprefs 
the  Pole ;  but  if  Ihe  fail  from  the  Equinodtial,  or 
from  a  lefler  Latitude  to  a  greater,  fhe  is  faid  to 
raife  the  Pole:  And  whenever  a  Ship  fails  to  or 
from  the  Equinoctial,  either  North  or  South,  her 
Way  gain’d  thus  is  called  her  Difference  of  Latitude. 

LATITUDE  of  a  Place,  is  found  at  Sea  by 
having  the  Sun’s  or  any  Star’s  Declination  (by  the 
Tables)  and  his  Meridian  Altitude;  and  that  is 
found  by  a  Quadrant  or  Aftrolabe.  Now  from 


the  Horizon  to  the  Zenith  being  90°,  if  from  90° 
you  take  the  Sun’s  Meridian  Altitude,  the  Remain¬ 
der  will  be  the  Sun’s  Difiance  from  the  Zenith. 
When  therefore  by  Obfervation  the  Sun’s  Meridian 
Altitude  is  found,  you  are  to  confider  whether  the 
Sun  hath  any  Declination  or  not :  If  he  hath  none, 
but  moves  in  the  Equinoctial  that  Day,  then  the 
Elevation  of  the  Equator  will  be  equal  to  his  Me¬ 
ridian  Altitude;  and  confequently  his  Meridian  Al¬ 
titude  is  the  Co-Latitude:  SubduCt  therefore  that 
from  90,  the  Remainder  is  the  Latitude  of  the 
Place,  which  will  be  North,  if  the  Sun  be  on  the 
South  Part  of  the  Meridian,  and  South  when  the 
Sun  comes  to  the  North  of  the  Meridian.  ’Tis  the 
fame  thing  with  any  Star  in  the  Equator.  When 
the  Sun  or  Star  hath  any  Declination,  the  Zenith 
Diftance  with  that  will  give  the  Latitude ;  for  if 
the  Meridian  Altitude  and  Declination  be  both  the 
fame  way,  i.  e.  both  North,  or  both  South,  the 
Difference  between  them  will  be  the  Latitude  of 
the  Place,  or  the  Pole’s  Height:  Only  obferve,  that 
if  the  Zenith  Diftance  exceed  the  Declination,  the 
contrary  Pole  will  be  elevated.  V.  gr.  It  the  De¬ 
clination  be  230,  30'  N.  and  the  Zenith  Diftance 
8°,  30'  N.  the  Latitude  will  be  150  N.  But  it  the 
Zenith  Diftance  be  710,  30'  S.  and  the  Dec-ination 
200  S.  the  Difference  will  be  510,  30’  =  to  the 
Latitude,  as  before ;  only  it  will  be  North,  becaufe 
the  Zenith  Diftance  exceeds  the  Declination.  If 
the  Declination  be  North,  and  the  Meridian  Alti¬ 
tude  South,  or  vice  verfa,  i.  e.  one  contrary  to  the 
other,  then  the  Sum  of  the  Declination  and  the  Ze¬ 
nith  Diftance  is  the  Latitude  of  the  Place.  Indeed 
fometimes  the  Sun  or  Star  may  have  two  Meridian 
Altitudes;  as  when  the  Altitude  and  Declination 
being  the  fame  way,  the  latter  exceeds  the  former ; 
and  then  the  Sum  of  the  Co-declination  and  the 
Meridian  Altitude  is  the  Height  of  the  Pole  to¬ 
wards  which  the  Declination  is.  And  you  muft  ob¬ 
ferve,  that  whether  the  Meridian  Altitude  be  North 
or  South,  if  that  and  the  Co-declination  together 
be  lefs  than  1809,  the  Sun  or  Star  will  have  two 
Meridian  Altitudes  in  24  Hours.  See  Obfervation. 


A  Table  of  the  Latitudes  of  many  of  the  moft  Eminent  Places  on 
the  Earth ;  together  with  their  Differences  of  Meridians  in  Time 
and  of  Longitude  in  Degrees,  accounted  from  the  Meridian  of 
Her  Majefty’y  Royal  Obfervatory  at  Greenwich ,  near  London . 

Note,  Thofe  Places  Markt  thus  *  having  been  determined  by  Celeftial  Obfervations*  the 

reft  have  been  corretted  by  their  Help. 


Places  Names. 


ACapulco  in  Mexico  - - - 

Agra,  the  Mogul* s  Court 
*  Aleppo  in  Syria 
*  Alexandria  in  Egypt 
*  Amiens  in  France 
*  Amfierdam 
*  Antwerp 
*  Avignon 
Babylon 
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A  Table  of  Latitudes  a?id  Longitudes ,  &c. 


Places  Names. 


Barbacloes  - - — 

Barcelona,  - - 

*  Batavia  •— 1  ■  — 

*  Bayon  — -  - 

Bengal  - -  - 

Bergen  in  Norway  — 

*  Bononia  in  Italy  — - 

*  Bojlon  in  New-England 

*  Breft  in  France  — — 

*  Bourdeaux  •  ■  —  -  ■ 

Cadiz  in  Spain  • - 

*  Calais  in  France  - - 

Camboia  in  7#<7/<z  - - 

*  Canea  in  Crete  - — 

Candia  — - • 

*  Bon  Efperance  — 

*  Comerin  — — - 

*  Cape  Verde  at  the  IJle  of  Goree 

*  Cayenne ,  IVe (l -Indies  - - 

*  • - •  ■  - 

Ceylon  -  — 

*  Cheufan ,  China  - - • 

Cochin ,  Eajl- Indies  • — 

Conimbra ,  Portugal 

*  Confiantinople  - • 

*  Copenhagen ,  Denmark 

Corvo  Infula  - - - 

Cracow ,  Poland  - - - 

Cufco  in  Peru  - - - 

*  Dantzick  in  Poland  - - 

*  Diep  in  Normandy  - - 

*  Dublin  in  Ireland  - - * 

*  Dunkirk ,  Flanders  - - 

Dnrazzo  in  Dalmatia 

*  Edinburgh  in  Scotland 

*  Embden  - - - 

Fero  Infula  - —  ■  - 

-  - 

*  Florentia  — - - 

Frankfcrd  on  the  Maine  ' 

Geneva  - 

Genoa  -  — 

*  Ghent  ■  —■  •  .  • - 

Greenwich  at  the  Obfervatory 

in  7/z7/#  • - 

*  GtJifj  in  Zealand  — 

*  Guataloupa  — 

*  Grenoble  - - ♦ 

*  Hamburgh  • - 

Havre-de-Grace  — 

Heidelburg  - —  ■ 

Hoaignan  in  China  - - 

*  Jamaica,  Port  Royal 

Ingcljlad  - - 

*  Infpruck  - - - 

*  Kebreck ,  TVky  France  « — 

*  Koningsberg  in  P  ruff  a  - 

Leghorn  - - 

— - • 
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A  Table  of  Latittides  and  Longitudes ,  5cc. 


Places  Names. 


*  Letpjick  - -  — 

Lima  Peru  - - 

*  Lintz ,  Aufria  - - 
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Note,  That  thole  Places  againft  which  the  S  is  placed  in  the  Column  of  Latitudes,  are 
South  of  the  Equator  j  and  all  the  other  North. 


LATITUDE  of  a  Star  or  Vianet,  is  itsDiftance 
from  the  Ecliptick ,  being  an  Arch  of  a  Circle  of 
Longitude,  reckoned  from  the  Ecliptick  towards  its 
Poles. 

LATITUDE  Heliocentrick  of  a  Vianet:  See  He¬ 
liocentric/:. 

LATROCINIUM,  in  fome  old  Charters,  is 
ufed  for  the  Liberty  of  Infang-thief,  or  the  Privi¬ 
lege  of  adjudging  and  executing  Thieves. 

LATTA,  is  a  Lathe  or  Tithing. 

LATUS  Rettum,  a  Term  in  Conicks,  being  the 
fame  with  Varameter ;  which  fee. 

LATUS  Tranfverfum  of  the  Hyperbola ,  is  a 
Right  Line  lying  between  the  Vertexes  of  the  two 
O ppofte  Settions ;  or  that  Part  of  the  common  Axis 
which  is  between  the  Vertexes  of  the  upper  and 
lower  Cone,  as  the  Line  E  D  in  the  following  Fi¬ 
gure  j  where  alfo  D  d  and  E  e  may  be  the  Vara- 
meters,  01  Latus  Returns,  belonging  to  the  two  op- 
pofite  Sedtions  G  LRO,  and  O  E  OR. 


To  this  Latus  Tranfjerfum  anfwers  the  longeft 
Diameter  in  the  Ellipfis,  which  Apollonius  calls  the 
Tranfverfe  Axis  or  Diameter. 

LATUS  Vrimarium ,  is  a  Right  Line  belonging 
to  a  Conick  Se&ion,  drawn  thro’  the  Vertex  of  the 
Section  of  the  Cone,  and  within  it  j  as  the  Line  E  E 
or  D  D  in  the  preceding  Figure. 

LAVAMENTUM,  the  fame  with  Fobus. 

LAUDANUM,  is  meant  only  of  a  Medicine 
made  of  an  Opiate,  and  that  they  call  an  Opiate  Lau¬ 
danum,  from  its  excellent  Qualities.  Tis  an  Extract 
of  the  finer  and  purer  Part  of  Opium,  made  with 
Water  and  Spirit  of  Wine,  and  then  evaporated  to 
its  due  Confiftence :  Of  this  there  are  many  ways. 


but  Lemerfs  feems  the  beft :  See  his  Courfe  of  Chy- 
mijlry,  laft  Edit.  p.  618. 

LAUDIMIUM,  in  the  Civil  Law,  is  the  50th 
Part  of  the  Value  of  Land  or  Houfes  paid  by  the 
Proprietor  to  the  new  Tenant,  by  way  of  Emphy - 
teufis,  as  an  Acknowledgment  upon  Iuvefliturest 
or  for  being  put  into  Poffeffion. 

LAUDUM,  was  formerly  ufed  for  an  Arbitra¬ 
tion  or  decifive  Sentence  of  any  chofen  Judge  or 
Arbitrator. 

LAUNCH,  in  the  Sea-Phrafe,  is  to  put  out: 
Thus  they  fay.  Launch  a  Ship  out  of  the  Dock,  or 
out  of  the  Key 3  Launch  the  Boat,  Launch  the  Da¬ 
vid  in  or  out }  Launch  out  the  Capflan  Bars.  Alfo 
when  they  have  hoifted  up  a  Yard  high  enough, 
they  fay,  in  another  Senfe,  Launch  ho !  that  is,  Hoift 
no  more.  Alfo  in  flowing  any  thing  in  the  Hold 
of  a  Ship,  they  cry.  Launch  aft ,  or  Launch  forward 
on:  So  when  they  are  pumping,  if  the  Pump  fucks, 
they  fay.  Launch  ho!  that  is.  Pump  no  more. 

LAUNDER,  is  a  Trench  cut  in  the  Floor,  8 
Foot  long  and  10  Foot  over,  with  a  Turf  for  a 
Stopper  at  one  End,  to  let  the  Water  (which  comes 
along  with  the  bruifed  Ore  from  the  Coffer  of  a 
ftamping  Mill  in  the  Tin-works)  run  away  while 
the  Ore  finks  to  the  bottom.  See  Tin. 

LAURETS,  were  Pieces  of  Gold  coined  in  the 
Year  1619,  with  the  King’s  Head  laureated  on 
them.  There  was  a  20  s.  Piece  mark’d  with  xx  ; 
one  of  lot.  marked  x,  and  one  of  5  s.  marked  v. 

LAW.  In  England  our  Laws  have  been  vari¬ 
able.  (1.)  We  had  the  Laws  of  Molmutius,  which 
were  tranflated  out  of  Britijb  into  Englijb  by  Gildas  j 
of  which  there  are  fome  Remains  in  our  prefent 
Laws.  Vid.  Mag.  Chart,  c.  1.  and  14. 

(2.)  There  was  the  Merchen  Lage,  mentioned  in 
Camden’s  Brit,  and  Volyd.  Hijl.  Anglia,  lib.  5. 

(3.)  iVefl-S axon  Lage. 

(4.)  Dane-Lage  ■,  all  which  were  reduced  into  one 
Body  by  Edward  the  Confeffor. 

At  prefent  the  Law  of  England  is  divided  into 
three  Parts. 

( 1.)  The  Common  Law,  which  is  the  moft  an¬ 
cient  and  general. 

(2.)  Statutes,  or  Atts  of  Varliament. 

(3.)  Particular  Cuftoms.  C.  on  L.  fol.  1$. 

LAW  hath  alfo  a  fpecial  Signification,  fbme- 
times  implying  that  which  is  lawful  with  us,  and 
not  elfewhere,  as  Tenant  by  Courtefy  of  England, 
13  E.  I.  3. 

To  wage  Law  (vadiare  Legem)  is  to  put  in  Se¬ 
curity :  To  make  Law  ( facere  Legem)  at  a  Day  af- 
figned  :  And  to  make  Law  is  to  make  Oath  that  he 
owes  not  the  Debt  challenged  at  his  Flands  3  as  alfo 
to  bring  with  him  fo  many  Men  as  the  Court  fhall 
affign,  to  avow  upon  their  Oath,  that  they  believe 
in  their  Confciences  he  hath  fworn  truly. 


And 


LAY 


LEA 


And  this  Law  is  ufed  in  Addons  of  Debt  with¬ 
out  Specialty ;  as  alfo,  where  a  Man  coming  to  the 
Court  after  fuch  a  time,,  that  his  Tenements  have 
been  feized  for  Default,  fhall  deny  himfelf  to  have 
been  fummoned. 

LAW  of  Arms ,  Jus  Militate,  is  the  allowed 
Rules  and  Precepts  concerning  War;  to  make  and 
obferve  Leagues  and  Truces,  to  punifh  Offenders 
in  Camps,  <&c. 

LAW  of  Merchants,  Lex  Mercatoria,  is  a  Privi¬ 
lege  or  fpecial  Law,  differing  from  the  Common 
Law  of  England,  proper  to  Merchants,  and  Lum¬ 
inary  in  Proceedings.  Vid.  27.  E.  3.  St  at.  8,  9,  19, 
20.  13  E.  1.  St  at.  3.  Coke  on  Littleton,  fol.  182. 

LAW  Spiritual,  is  the  EcclefiaHical  Law,  al¬ 
lowed  by  the  Laws  of  this  Realm,  fo  far  as  it  is 
not  contrary  to  the  Common  Law,  nor  the  Statutes 
and  Cufloms  of  the  Realm.  According  to  this 
the  Ordinary  or  other  Ecclefiaflic  Judges  do  pro¬ 
ceed  in  Caufes  within  their  Cognizance.  Coke  on 
Littleton,  fol.  344. 

This  was  called  the  Law  Chrifian,  and  the  Court 
the  Court  Chrifian ;  and  the  Rural  Dean,  who  was 
judge  or  Prelident  of  the  Court  within  his  own 
Diftrid,  was  called  hence  Decanus  Chrifiianitatis  ; 
and  in  Contradiflin&ion  to  this,  the  Common  Law 
was  by  Lome  called  Lex  Mundana,  Terrena,  &c. 

LAW  of  the  Staple,  is  the  Lame  with  the  Law 
of  Merchants. 

LAW  of  Marque  (Lee  Reprifals).  This  Word  is 
ufed  27  E.  3.  St  at.  2.  c.  22.  and  comes  from  the 
German  Word  March,  which  is  a  Bound  or  Limit ; 
and  thoLe  who  are  driven  to  RepriLals  are  forced  to 
take  the  Ship  and  Goods  of  the  Injurer,  fince  they 
cannot  meet  him  at  home  to  have  ordinary  Juflice. 

LAW -day,  is  otherwiLe  called  the  View  of  Frank 
Fledge  or  Court-Leet 3  and  is  ufed  for  the  County 
Court,  1  E.  4.  c.  2.  and  indeed  the  Lage-day  or 
Law-day,  formerly  was  any  Day  of  open  Court ; 
and  was  commonly  ufed  for  the  mere  Lolemn  Courts 
of  a  County  or  Hundred. 

LAW -lefs  Court.  On  King’s-Hill  at  Rochford  in 
Effex  on  Wednefday- Morning  next  after  Michaelmas 
Day,  at  Cock-crowing,  is  held  a  Court  Lo  called, 
becaufe  ’tis  held  at  a  lawlefs  or  unlawful  Hour: 
They  whifper,  and  have  no  Candle,  nor  any  Pen 
and  Ink,  but  only  a  Coal :  And  he  that  owes  Suit 
or  Service  and  appears  not,  forfeits  double  every 
Hour  he  is  miffing.  This  Court  belongs  to  the 
Honour  of  Raleigh,  and  to  the  Earl  of  Warwick. 

LA  WES,  are  round  Heaps  of  Stone,  being  a 
kind  of  rude  Monument  for  the  Dead.  They  are 
Lo  called  on  the  Borders  between  England  and  Scot¬ 
land. 

LAWS  of  Motion:  tee  Motion. 

LAXATIVES,  or  loofening  Medicines,  are  thoLe 
which,  with  their  benign  Particles,  Loftning  and 
Lcouring  the  Inteflines,  cleanLe  them  of  their  Ex¬ 
crements. 

LAY  the  Land,  a  Sea  Phrafe,  which  is  uLed  for 
failing  out  of  Sight  of  Land  ;  for  then  they  Lay,  they 
have  laid  the  Land :  And  if  another  Point  of  Land 
exclude  the  Sight  of  a  former,  they  fay,  they  have 
flout  the  fir  ft  Land  in. 

LAYERS  [in  Horticulture ]  the  low  Branches  of 
Shrubs  or  Trees,  which  are  cover’d  with  good 
Mould,  when  the  Kind  is  defigned  to  be  raifed 
from  them,  leaving  the  Ends  of  them  out  till  they 
have  taken  Root ;  after  which  time  they  are  to  be 
cut  off 

LAYMAN,  among  the  Painters,  is  a  Statue  of 
Wood,  whofe  Joints  are  Lo  made  that  it  may  be 
put  into  any  PoHure;  and  its  chiefeftULe  is  for  the 


c  a  fling  and  adjufling  of  Draperies  for  the  cloathing 
of  Figures. 

LEA  of  Tarn.  By  Stat.  22,  23  Car.  2.  c.  —  a  Lea 
of  Yarn  at  Kidderminfter  is  appointed  to  contain  200 
Threads,  on  a  Reel  which  is  four  Yards  about. 

LEAD.  The  Lead  Mines  in  Somerfetjbire  are 
at  Mendip,  which  is  a  Place  all  mountainous,  but 
the  Hills  are  of  unequal  Heights;  ’tis  barren  and 
cold,  and  in  Lome  Places  rocky:  The  Ridges  of 
the  Hills  run  confufedly,  but  moH  Eafl  and  Weft, 
and  not  many  parallel  one  with  another.  The  Sur¬ 
face  is  heathy,  ferny,  and  furzy.;  it  feeds  Sheep  all 
the  Year,  and  young  Beads,  HorLes,  and  Colts  at 
Spring  and  Fall.  T  he  Soil  is  red  and  ftony,  but  no 
way  Clayey,  Marly,  or  Chalky.  The  Stones  are  ei¬ 
ther  of  the  Nature  of  Fire-Hones  or  Lime-Hones. 
TheTrees  have  their  Tops  burnt,  and  their  Leaves 
and  their  Outlides  difcoloured  and  Lcorched  with 
the  Wind;  and  they  grow  to  no  confiderable  Big- 
nefs.  The  Stones  which  are  waffi’d  out  by  the 
Brooks  and  Springs  are  reddiffi  and  ponderous. 
The  Country  is  more  troubled  with  Thunder  and 
Lightning,  Storms,  nodfurnal  Lights,  and  fiery  Me¬ 
teors,  than  other  Parts  of  the  County. 

When  they  have  gotten  the  Ore,  they  heat  it 
Lmall,  then  wajh  it  clean  in  a  running  Stream,  and 
then  Lift  it  in  Iron  Rudders,  after  which  they  make 
an  Hearth  or  Furnace  either  of  Clay  or  Fire-Hone, 
which  they  Let  in  the  Ground,  and  upon  it  build 
their  Fire,  which  is  lighted  with  Charcoal,  and  con¬ 
tinued  with  young  oaken  Gads :  ’Tis  blown  with 
Bellows  by  Men’s  treading  upon  them,  and  after 
the  Fire  is  lighted,  and  the  Fire-place  hot,  they 
throw  their  Lead-Ore  upon  the  Wood,  which  melts 
down  into  the  Furnace;  and  then  with  an  Iron  La¬ 
dle  they  take  it  out,  and  on  Sand  caH  it  into  what 
Form  they  pleafe.  Phil.  Tranfi  N.  28. 

In  Phil.  Tranf.  N.  39,  you  have  this  further  Ac¬ 
count. 

The  Veins  of  Lead  have  been  found  to  run  up 
into  the  Roots  of  Trees  without  apparently  altering 
them.  White,  yellow,  and  mix’d  Earth  are  Leaders 
to  the  Country  or  Place  where  the  Ore  lies;  and 
changeable  Colours  do  always  encourage  their  Hopes. 
Sometimes  they  dig  12  Fathom  deep  before  they 
meet  with  any  Stones;  other  while,  when  a  ftony 
Reak  is  at  top,  they  meet  Ore  jufl  under  the  Siuer-V 
or  Surface  of  the  Grafs;  which  Ore  hath  gone 
down  40  Fathom.  A  black  Stone  is  an  ill  Sign,  and 
leads  to  Jam,  as  they  call  it,  that  is,  a  thick  Bed  of 
Stone  that  hinders  their  Work;  a  grey,  dear,  and 
dry  one  they  account  the  beH.  They  Leldom  meet 
with  any  Damps.  If  in  Linking  they  come  to  wet 
moorifh  Earth,  they  expedt  a  Jam,  and  to  be 
clofed  up  with  Rocks.  Their  Nearnefs  to  the  Ore 
they  guefs  by  ffiort  brittle  Clay;  for  they  don’t  think 
or  find  a  tough  Clay  to  be  leading,  as  they  call  it; 
that  is,  directing  towards  Ore. 

Sometimes  the  Ore  lies  Jhole  or  fhallow,  and  then 
it  is  14  or  20  Fathom,  more  or  lefs,  before  they 
hit  it.  They  follow  a  Vein  inclining  to  Lome  Depth, 
when  it  runs  away  in  little  flat  Finns. 

When  the  Stones  part  it,  then  they  find  a  Vein 
again.  Their  Draughts  are  14  or  20  Fathom,  till 
they  come  to  a  Stone,  where  they  caH  a  Side- 
Draught,  called  a  Cut.  Then  they  fink  plumb  again 

4  or  5  Cuts  one  under  another :  They  find  Ore  at 

5  o  Fathom.  Their  beH  Reaks  are  N orth  and  South ; 
EaH  and  WeH  are  good,  tho’  not  Lo  deep.  The 
Groove  is  4  Foot  long,  and  2  {  Foot  broad,  till  they 
meet  with  Stone,  and  then  they  carry  it  as  they  can. 
The  Groove  is  Lupported  by  Timber;  a  Piece  as 
big  as  one’s  Arm  will  Lupport  10  Tun  of  Earth. 
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The  Timber  there  lafts  long ;  they  have  known  it 
lie  200  Years,  and  after  that  it  will  ferve  in  new 
Works  ;  it  is  tough  and  black,  and  being  expofed 
a  few  Days  to  the  Sun  and  Wind,  grows  To  hard 
that  an  Axe  will  fcarce  cut  it. 

For  the  Supply  of  Air,  they  have  Boxes  of  Elm, 
exactly  clofed,  of  about  6  Inches  in  the  Clear,  by 
which  they  carry  it  down  20  Fathom  and  more; 
but  when  they  come  at  Ore,  and  need  an  Air-jbaft, 
they  fink  it  4  or  5  Fathom  diftant,  of  the  fame 
Faihion  with  a  Groove,  to  draw  as  well  Ore  as  Air. 

They  make  ufe  of  leathern  Bags,  holding  8  or  9 
Gallons  a-piece,  to  free  them  from  Water,  which 
are  drawn  up  with  Ropes.  If  they  find  a  Svsallet, 
they  drive  an  Adit  upon  a  level  till  it  is  dry.  If 
they  cannot  cut  the  Rock,  they  ufe  Fire  to  anneal 
it,  laying  on  Wood  and  Coal,  and  contriving  the 
Fire  fo  that  they  can  leave  the  Mine  before  Ope¬ 
ration  begins ;  and  they  find  it  dangerous  to  enter 
again  before  it  be  quite  cleared  of  the  Smoak, 
which  hath  killed  fome. 

Their  Beetles,  Axes,  and  Wedges,  <&c.  unlefs  fo 
hardened  as  to  make  a  deep  Imprelfion  on  the 
Head  of  an  Anvil,  are  not  fit  for  their  Ufe;  and 
yet  they  fometimes  break  them  in  an  Hour ;  others 
laft  three  or  four  Days,  as  it  happens.  They  work 
in  Frocks  and  Waiftcoats,  by  Candle-light  (of  Tal¬ 
low)  14  or  15  to  the  Pound,  each  of  which  lafts 
three  Hours,  if  they  have  Air  enough.  A  Vein 
being  loft,  they  drive  two  or  three  Fathom  in  the 
Breafl,  as  the  Nature  of  the  Earth  diredls  them. 
They  hand  out  their  Materials  in  Elm  Buckets  drawn 
by  Ropes ;  the  Buckets  hold  about  a  Gallon.  Their 
Ladders  are  of  Ropes. 

The  Ore  fometimes  runs  in  a  Vein,  and  fome¬ 
times  is  difperfed  in  Banks ;  it  lies  often  between 
Rocks:  Some  of  it  is  hard,  fome  milder.  Many 
times  they  have  branched  Ore  in  the  Spar.  About 
the  Ore  there  is  a  Spar  and  Chalk,  and  another 
Subftance  which  they  call  Crootes,  which  is  a  mealy 
white  Stone  matted  with  Ore,  and  foft.  The  Spar 
is  white,  tranfparent,  and  brittle  like  Glafs;  the 
Chalk  white,  and  heavier  than  any  Stone.  The  Vein 
lies  between  the  Coats,  and  is  of  different  Breadths; 
it  breaks  off"  fometimes  abruptly  in  the  Earth, 
which  they  call  a  deading  Bed ;  and  after  a  Fathom 
or  two  may  come  again  to  keep  the  fame  Point. 
It  terminates  fometimes  in  a  Rock  called  a  Fire-fione, 
and  fometimes  in  a  dead  Earth,  clayey  without  ei¬ 
ther  Croote  or  Spar.  The  cleared  and  hardeft  Ore 
is  the  beft,  of  which  36  Hundred  Weight  makes 
about  a  Tun  of  Lead. 

The  Hearth  for  melting  the  Ore  is  about  5  Foot 
high,  fet  on  Timber,  to  be  turned  about  as  a  Wind¬ 
mill,  to  avoid  the  Smoak  on  a  fhifting  Wind:  It 
holds  half  a  Bufiiel  of  Ore  and  Coal.  There  is  a 
Sink  on  the  fide  of  the  Hearth,  into  which  the 
Lead  runs,  and  it  holds  about  i*  Hundred.  They 
have  a  Bar  to  ftir  the  Fire,  a  Shovel  to  throw  it 
up,  and  a  Ladle  heated  red  hot  to  caft  out  the 
melted  Metal.  Once  melting  is  enough,  and  the 
beft,  which  is  the  heavieft,  melts  firft.  There  is  a 
Flight  (as  they  call  it)  or  Steam  in  the  Smoak,  which 
falling  on  the  Grafs,  poifons  thofe  Cattle  that  eat  of 
it.  The  Workmen  find  the  Tafte  of  it  (when  the 
Smoak  flies  in  their  Faces)  to  be  fweet  upon  their 
Lips ;  brought  home  and  laid  in  their  Houfes  it  kills 
Rats  and  Mice.  What  of  this  Flight  falls  upon  the 
Sand,  they  gather  up  to  melt  on  a  Flag-Hearth,  and 
make  Shot  and  Sheet  Lead  of  it. 

LEAD,  at  Sea,  fignifics  a  Plummet  of  that  Me¬ 
tal  of  about  a  Foot  long,  and  fix  or  (even  Pound 
Weight,  which  is  hung  at  the  End  of  a  long  String 
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to  found  the  Depth  of  the  Sea  withal :  Therefore 
their  Word  is.  Heave  the  Lead,  that  is,  found  the 
Depth  of  the  Water,  to  know  whether  it  be  fafe 
for  the  Ship  to  venture  in  any  further  or  not. 

LEA D-Nails,  are  fuch  as  are  commonly  u(ed 
to  nail  down  Lead,  Leather,  or  Canvas  to  hard 
Wood. 

LEAGUE,  an  Extent  of  Ground  in  Length, 
by  which  Diftances  from  one  Place  to  another  are 
meafured,  containing  Geometrical  Paces  more  or 
lefs,  according  to  the  different  Ufages  andCuftoms 
of  Countries. 

A  League  at  Sea  contains  3000  Geometrical 
Paces,  or  3  Englijb  Miles;  a  French  League  con¬ 
tains  the  fame,  and  in  fome  Places  3500  Paces. 
The  mean  or  common  League  confifts  of  2400 
Paces,  and  the  little  League  of  200.  The  Spastifl) 
Leagues  are  larger  than  the  French  :  1 7  Spanifb 
Leagues  make  a  Degree,  or  20  French  Leagues,  or 
69*  Engli(b  Statute  Miles.  The  Dutch  and  German 
Leagues  contain  each  4  Geographical  Miles. 

The  Ferftan  Leagues  are  pretty  near  of  the  fame 
Extent  with  the  SpaniJJj ;  that  is,  they  are  equal  to 
4  Italian  Miles,  which  is  pretty  near  what  Herodo¬ 
tus  gives  the  Length  of  the  Perjlan  Farafanga, 
which  contained  30  Stadia,  8  whereof,  according 
to  Strabo,  make  a  Mile. 

LEAP-YEAR,  or  Bijfextile,  is  every  fourth  Year, 
and  fo  called  from  its  Leaping  a  Day  more  that 
Year  than  in  a  Common  Year :  For  in  the  Common 
Year  any  fixed  Day  of  a  Month  changeth  fuccef- 
fively  the  Day  of  the  Week;  but  in  the  Leap-Tear 
it  skips  or  leaps  over  one  Day. 

Note,  The  Common  Year  hath  365  Days  in  it, 
but  the  Leap-Tear  3 66;  and  then  February  hath  29 
Days,  which  in  Common  Years  hath  but  28. 

To  find  the  Leap-Tear  you  have  this  Rule: 

Divide  by  4 ;  what's  left  [ball  be. 

For  Leap-Tear  o ;  for  pa(l,  1,  2,  or  3. 

Example. 

In  the  Year  1731,  what  is  it,  a  Common  Year, 
or  a  Leap-Tear  ? 

4)  173*  (43^ 
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3  Remainder;  fo  that  it  is 
the  third  Year  after  the  Leap ■  Tear. 

LEASE,  in  Law,  fignifies  a  Demife  or  letting 
of  Lands  or  Tenements,  Right  of  Common,  Rent, 
or  any  Hereditament  unto  another,  for  Term  of 
Years  or  Life,  for  a  Rent  referved;  and  is  either 
written,  called  a  Leafe  by  Indenture ,  or  a  Leafe  Pa¬ 
rol.  The  Party  that  letteth  this  Leafe  is  called  the 
Lejfor ;  and  the  Party  to  whom  it  is  lett  is  the  Lef- 
fee.  And  a  Leafe  hath  in  it  fix  Points:  1.  Words 
fufficient  to  import  a  Demife.  2.  A  Lejfee  named. 
3.  A  Commencement  from  a  Day  certain.  4.  A 
Term  of  Years.  5.  A  Determination.  6.  A  Re- 
fervation  of  Rent. 

LEAVER :  fee  Lever. 

LEAVES,  are  the  Notches  of  the  Pinion  of  a 
Watch:  fee  Pinion. 

LEAVES,  in  Architecture,  an  Ornament  of  the 
Corinthian  Capital,  and  thence  borrowed  into  the 
Compofite.  It  confifts  in  the  Reprefentation  of  a 
•  4  B  b  double 
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double  Row  of  Leaver,  that  covers  the  Vafe,  Tym¬ 
panum,  or  Neck  of  the  Column.  The  Leaver  are 
commonly  made  in  Imitation  of  the  Acanthur,  and 
fometimes  of  thofe  of  the  Olive-tree  or  Laurel. 
The  Leaver  are  divided,  each  making  3  Ranges  of 
letter,  and  are  bent  at  the  top  one  Third  of  their 
Height. 

LEDGES  in  a  Ship,  are  fmall  Pieces  of  Timber 
lying  athwart  Ships,  from  the  Wafle-Treer  to  the  Roof- 
Treer,  which  ferve  to  bear  up  the  Nettingr,  or  the 
Gratingr  over  the  Half-Deck. 

LEE,  a  Word  diverfly  ufed  at  Sea;  they  mean 
generally  by  it,  the  Part  cppohte  to  the  Wind: 
Thus  the 

LEE -Shore,  is  that  on  which  the  Wind  blows; 
and  therefore  to  be  under  the  Lee  of  the  Shore,  is 
to  be  clofe  under  the  Weather-fhore,  or  under 
Wind.  When  they  fay, 

A- LEE  the  Helm,  they  mean,  put  the  Helm  to 
the  Leeward  Side  of  the  Ship.  They  fay  alfo.  Take 
care  of  the 

LEE -Latch-,  which  is  a  Word  of  Command  to 
the  Man  at  the  Helm,  fpoken  by  him  that  com¬ 
mands,  or  Conr,  to  take  care  that  the  Ship  don’t  go 
to  the  Leeward  of  her  Courfe:  Wherefore  they 
call  a 

LEEWARD  Ship,  one  that  is  not  faft  by  a  Wind, 
or  which  doth  not  fail  fo  near  the  Wind,  nor  make 
her  Way  fo  good  as  (he  lhould. 

To  lay  a  Ship  by  the  Lee,  or  to  come  by  the  Lee, 
is  to  bring  her  fo,  that  all  her  Sails  may  lie  flat  a- 
gainft  her  Matts  and  Shrouds,.,. and  that  the  Wind 
may  come  right  upon  her  Broad-fide.  The  way 
to  do  which,  if  all  a  Ship’s  Sails  be  abroad,  is  to 
bear  up  the  Helm  hard  to  Windward,  to  let  rife 
the  Fore-tack,  veer  the  Main-fheet,  and  take  in  the 
Mitten-matt,  or  at  leaft  to  peek  it  up;  which  is 
called  Spelling  the  Mijfen. 

LEE-Way,  of  a  Ship  at  Sea,  is  the  Angle  made 
by  the  Line  on  which  the  Ship  fhould  run,  accord¬ 
ing  to  her  Courfe  or  the  Point  of  the  Compafs 
fleer’d  upon,  and  the  real  Line  of  the  Ship’s  Way; 
for  all  Ships  are  apt  to  fall  a  little  to  Leeward,  or 
to  make  fome  Lee-way.  Wherefore  in  catting  up 
the  Log-board,  fomething  mutt  always  be  allowed 
for  Lee-way ;  and  they  give  fuch  Rules  as  thefe: 
1.  If  the  Ship  be  upon  a  Wind,  you  mutt  allow  one 
Point  for  Lee-way.  2.  If  the  Wind  blow  hard,  fo 
that  you  are  forced  to  take  in  one  Top-fail,  allow 
two  Points  for  the  Lee-way.  3.  If  it  blow  fo  hard 
that  both  Top-fails  mutt  be  taken  in,  and  the  Sea 
runs  high,  then  allow  three  Points  for  the  Lee-way. 
4.  If  her  Fore-fail  being  furled,  fhe  try  under  a 
Main-fail  and  Mizzen,  fhe  will  make  her  way  four 
Points  before  the  Beam.  5.  If  fhe  try  with  a  Main- 
fail  only,  fhe  will  make  her  Way  near  three  Points 
before  the  Beam.  But,  6.  If  under  a  Mizzen  on¬ 
ly,  fhe  will  make  her  Way  about  two  Points  before 
the  Beam. 

LEE-Fang,  is  a  Rope  in  a  Ship,  reeved  into  the 
Crengler  of  the  Courfes,  when  the  Bottom  of  a  Sail 
is  to  be  haled  in,  that  fo  the  Bonnets  may  be  laced 
cn ;  this  Rope  is  alfo  of  ufe  to  take  in  the  Sail. 

LEET,  and  Court-Leet,  is  a  Court  out  of  the 
Sheriff’s  Turn,  and  enquires  of  all  Offences  under 
the  Degree  of  High-Treafon  that  are  committed 
againft  the  Crown  and  Dignity  of  the  King.  But 
thofe  Offences  which  are  to  be  punifhed  with  I.ofs 
of  Life  or  Member,  are  only  enquirable  there,  and 
to^  be  certified  over  to  the  Juftices  of  Affize 

LEETCH  of  a  Sail,  (aboard  a  Ship)  fignifies  the 
outward  Edge  or  Skirt  of  the  Sail  from  the  Earing 
to  the  Clew ;  or  rather  the  middle  of  the  Sail  be¬ 
tween  thefe  two. 


LEETCH-LINES,  are  fmall  Ropes  fattened  to 
the  Leetch  of  the  Top-fails  (only)  and  then  reeved 
into  a  Block  at  the  Yard,  juft  by  the  Top-fail  Ties. 
Their  Ufe  is  to  hale  in  th q  Leetch  of  the  Sail,  when 
the  Top-fails  are  to  be  taken  in ;  which  is  always 
firft  done,  and  then  the  Sail  can  be  taken  in  with 
the  greater  Eafe. 

LEGACY,  in  Law,  is  a  particular  thing  given 
by  a  laft  Will  andTeftament:  For  if  a  Man  trans¬ 
fer  his  whole  Right  orEftate  upon  another,  that  the 
Civilians  call  Hereditary ;  and  he  to  whom  it  is  fo 
transferred,  they  call  Hares ;  but  in  Common  Law 
he  is  called  Heir  only,  to  whom  all  the  Man’s  Lands 
and  Hereditaments  defeend  by  Right  of  Blood: 
The  former  is  Hares  fattus,  the  latter  Hares  natus. 
But  in  the  Ecclefiaftical  Senfe  it  was  formerly  a  Soul- 
Scat,  or  a  Legacy  given  to  the  Church,  or  ac- 
cuftom’d  Mortuary. 

LEG  A  LIS  homo  [in  Law~\  a  Perfon  who  has 
not  been  out-law’d,  excommunicated,  or  defamed, 
but  ftands  rettus  in  curia.  L.  Hence 

LEGALITY  [in  Law ]  is  the  Condition  of  a 
legalir  homo. 

LEG  AN :  fee  Flotfon. 

LEGEND  [with  Antiquaries'],  the  Words  or 
Letters  engraven  or  ftampm  about  the  Edges,  &c. 
of  Medals,  Coins,  <&c.  as  the  Legend  of  fome  of 
our  Coins  is,  Pofui  Dominum  adjutorem  meum ;  and 
that  of  fome  of  the  Conflantinopolitan  Emperors, 
IHS  XRS  NIKA,  i.  e.  Jefus  Chrifl  overcomes. 

LEGION.  In  the  time  of  the  Romans  firft  War 
in  Sicily,  Roly  bins,  lib.  I.  faith,  that  the  Roman  Le¬ 
gion  confifted  of  4000  Foot  and  300  Horfe;  af¬ 
terward  L.  JEmilius  and  C.  Atilius  Cojf.  their  Le¬ 
gion  (in  the  great  Preparations  they  made  againft 
the  Gauls )  confifted  of  5200  Foot  and  300  Horfe. 

After  this,  fome  Time  before  the  Battel  at  Cari¬ 
na,  the  Roman  Legion  had  in  it  5000  Foot  and 
300  Horfe,  to  which  was  added  an  equal  Number 
of  Latin  Auxiliary  Foot,  and  for  the  raoft  pare 
thrice  the  Number  of  Horfe.  Polyb.  lib.  3. 

LEGS  of  the  Martnets ,  is  the  Term  for  thofe 
fmall  Ropes  in  a  Ship,  which  are  put  thro’  the  Bolt 
Ropes  of  the  Main  and  Fore-fail,  in  the  Leetch  of 
each.  They  are  above  a  Foot  in  Length,  and  at 
either  End  are  fpliced  into  themfelves :  They  have 
alfo  a  fmall  Eye,  into  which  the  Martnets  are  fatt¬ 
en’d  by  two  Hitches,  and  the  End  is  feized  into  the 
Handing  Part  of  the  Martnets. 

LEGS  of  a  Triangle :  When  one  Side  of  a  Tri¬ 
angle  is  taken  as  a  Bafe,  the  other  two  are  called 
Legs. 

LEGUMEN,  in  Botanicks,  is  that  Species  of 
Plants  which  we  call  Pulfe ;  and  they  are  fo  nam’d 
becaufe  they  may  be  gather’d  by  the  Hand  without 
cutting.  Mr.  Ray  reckons  all  thofe  Plants  which 
have  a  Papilionaceous  or  Butter-fly-like  Flower,  a- 
mong  the  Legumina. 

LEMMA,  is  a  Term  ufed  chiefly  by  Geometrick 
Writers,  and  fignifies  a  Propoficion,  which  ferves 
previoufly  to  prepare  the  way  for  the  more  eafy 
Apprehenfion  of  the  Demonftration  of  fome  The¬ 
orem,  or  for  the  Conftrudtion  of  fome  Problem. 
Thus  to  prove  that  a  Pyramid  is  j  of  a  Prifm  or 
Parallelopiped  of  the  fame  Bafe  and  Height  with 
it,  (the  Demonftration  of  which,  after  Euclid’s  way, 
in  Lines,  is  a  little  difficult  to  conceive)  we  may 
premife  this  Lemma,  which  you  will  find  proved 
under  the  Word  P rogrejjion.  That  the  Sum  of  a  Se¬ 
ries  of  the  Squares  of  Numbers  in  Arithmetical  Pro¬ 
portion,  beginning  from  o,  and  going  on  in  the  natu¬ 
ral  Order ;  as  o,  1,  4,  9,  16,  25,  3 6,  &C.  is  al¬ 
ways  fub triple  of  the  Sum  of  as  many  Terms  equal  to 
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the  greate/l,  or,  in  other  Words,  is  always  f  of  the 
greateft  Term  multiplied  by  the  Number  of  the 
Terms. 

Thus  alfo  to  find  the  Inflection  of  a  Curve  Line, 
(if  it  hath  any  Infledion)  this  Lemma  mull  be  firft 
pretnifcd.  That  a  Tangent  may  be  drawn  to  the  givers 
Curve  in  a  given  Point. 

LENIENTIA,  the  fame  with  Laxantia. 

LENITIVE,  [in  Pharmacy ]  a  Tokening,  refo- 
lutive  Remedy,  that  moiftens  the  Part  affeded,  and 
diflipates  any  ftiarp  Humour  that  is  colleded  there. 

LENO  and  Linen ,  is  that  Part  of  the  Brain  cal¬ 
led  Torcular  Herophili,  that  Place  where  the  third 
Cavity  of  the  Dura  Meninx  is  joined  to  the  firft, 
fecona,  and  fourth. 

LENS,  in  Dioptricks,  is  any  Glafs  ( not  very 
thick)  which  either  colleds  the  Rays  of  Light  into 
a  Point,  in  their  Paflage  through  it,  or  difperfes 
them  further  apart,  according  to  the  Laws  of  Re¬ 
fradion.  Lens’s  have  various  Figures;  that  is,  are 
terminated  by  various  Surfaces,  from  which  they 
acquire  various  Names.  Some  are  plane  on  one 
Side,  and  convex  on  the  other ;  others  convex  on 
both  Sides ;  both  which  are  ordinarily  called  convex 
Lens’s:  Tho’  when  we  fpeak  accurately,  the  former 
is  called  plano-convex.  Again,  fome  are  plane  on 
one  fide,  and  concave  on  the  other,  and  others  are 
concave  on  both  Tides,  which  are  both  ufually 
rank’d  among  the  concave  Lens’s;  tho’  when  di- 
ftinguifhed,  the  former  is  call’d  a  plano-concave.  Ci¬ 
thers  again  are  concave  on  both  Sides;  others  are 
concave  on  one  Side,  and  convex  on  the  other, 
which  are  called  convexo-concave  or  concavo-convex 
Lens’s,  according  as  the  one  or  the  other  Surface  is 
more  curve,  or  a  Portion  of  a  lefs  Sphere.  It  is 
to  be  here  obferved,  that  in  every  Lens  terminated 
in  any  of  the  forementioned  manners,  a  Right  Line 
perpendicular  to  the  two  Surfaces  is  call’d  the  Axis 
of  the  Lens :  Which  Axis,  when  both  Surfaces  are 
fpherical,  paffes  thro’  both  their  Centers;  but  if  one 
of  them  be  plane,  it  falls  perpendicularly  upon  that, 
and  goes  thro’  the  Center  of  the  other. 

For  Convex  Lens’s,  the  Laws  of  their  Refradion, 
and  their  Effeds  depending  thereon,  are  as  follow : 

A  Ray  of  Light  EG  (Plate  3.  Fig.  25.)  near 
the  Axis  and  parallel  thereto,  ftriking  on  the  plane 
Surface  of  a  plano-convex  Lens,  diredly  oppofite 
to  the  luminous  Body,  after  Refradion  concurs 
with  the  Axis  in  the  Point  F;  and  if  C  be  the 
Center  of  the  Convexity,  C  F  will  be  to  C  L,  that 
is,  the  Diftance  of  the  Centre  from  the  Point  of 
Concourfe  or  Focus,  will  be  to  the  Diftance  of  the 
Centre  from  the  convex  Surface,  in  the  Ratio  of 
the  Refradion.  See  Refradion. 

For  the  plane  Surface  being  diredly  oppofed  to 
the  luminous  Body,  the  Ray  EG  is  perpendicular 
to  A  B,  and  therefore  will  pafs  unrefraded  to  H: 
Thus  it  ftrikes  on  A  H  B  ftill  parallel  to  the  Axis ; 
and  therefore  coming  out  of  a  denfer  Medium  in¬ 
to  a  rarer,  will  meet  the  Axis  of  the  Lens  in  F, 
and  fo  as  that  CF  will  be  to  C  L  in  the  Ratio  of 
the  Sine  of  the  refraded  Angle  to  the  Sine  of  the 
Angle  of  Inclination :  As  will  be  demonftrated  un¬ 
der  the  Head  Refradion. 

Cor.  If  then  the  Refradion  be  out  of  a  Glafs 
Lens  into  Air,  CF:  CL: :  3  :  2,  and  therefore  FL 
—  2  CL.  That  is,  parallel  Rays  near  the  Axis  will 
Concur  with  it  at  the  Diftance  of  the  Diameter. 
Again,  if  the  Refradion  were  out  of  a  Water  Lens, 
i.  e.  out  of  a  plano-convex  Lens  fill’d  with  Water, 
CF:  E  L  =  4:3,  and  therefore  E  L=  3  C  L,  i.e. 
parallel  Rays  near  the  Axis  will  concur  with  it  at 
the  Diftance  of  half  the  Diameter.  So  that  if  a 
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lighted  Candle  be  placed  in  the  Focus  of  a  plano¬ 
convex  Lens,  that  is,  in  the  Point  F,  diftant  from 
the  Surface  of  the  Lens  ALB,  by  the  Length  of 
the  Diameter,  and  from  the  Surface  of  the  Water 
Lens  by  half  the  Diameter,  its  Rays  after  Refra¬ 
dion  will  become  parallel.  See  RefraClion. 

If  the  Ray  K I  ( Plate  3.  Fig.  2 6.)  near  the  Axis  of 
a  plano-convex  Lens,  and  parallel  thereto,  ftrike  on 
its  convex  Surface  A  HB,  after  a  double  Refradion 
it  will  meet  the  Axis  in  F;  fo  as  that  H  G  will  be  to 
G  C,  and  G  E  to  F  H  in  the  Ratio  of  the  Refradion. 

For  the  Ray  K  l,  parallel  to  the  Axis  E  G,  by 
virtue  of  the  firft  Refradion  in  1,  will  tend  to  the 
Point  G,  fo  as  G  H  will  be  to  G  C  in  the  Ratio  of 
the  Sine  of  the  Angie  of  Inclination  to  the  Sine  of 
the  refradted  Angle :  Therefore  by  virtue  of  the 
fecond  Refradion  in  L  it  will  concur  with  the 
Axis  in  F,  fo  as  G  D  will  be  to  F  D  in  the  Ratio 
of  the  Sine  of  the  refraded  Angle,  to  the  Sine  of 
the  Angle  of  Inclination :  So  that  the  Semidame- 
ter  and  Thicknefs  of  the  piano  convex  Lens,  with 
the  Ratio  of  Refradion,  being  given,  hence  arifes 
a  Method  of  determining  the  Focus  of  parallel 
Rays  ftriking  on  the  convex  Surface.  For 

Hence,  if  the  Lens  be  Glafs,  FD  —  2  CH  —  £ 
H  D.  So  that  if  two  Thirds  of  the  Thicknefs  of 
the  Lens  be  inconfiderable  (as  in  Practice  it  ufually 
happens)  parallel’d  Rays  meet  with  the  Axis  at  the 
Diftance  of  the  Diameter  from  the  Lens,  even 
when  they  ftrike  oh  the  convex  Surface. 

So  that  as  to  the  Place  of  the  Focus,  *ds  the  fame 
thing  whether  the  plane  Surface  or  the  convex  one 
be  turned  to  a  Luminary  of  parallel’d  Rays;  tho’ 
it  appears  both  from  Experience  and  trigonome¬ 
trical  Calculation,  that  there  are  more  Rays  united 
in  a  left  Space,  if  the  convex  Surface,  than  if  the 
plane  one  be  turn’d  towards  the  Sun. 

If  the  Lens  were  full  of  Water,  FD=t)CH 
—  £HD.  Wherefore  if  £. HD  be  inconfiderable, 
FD—^CH-y  or  if  £  HD  be  inconfiderable,  F H 
=  3  CH .  Parallel  and  near  Rays  therefore  are  uni¬ 
ted  at  the  Diftance  of  half  the  Diameter,  if  the  Re¬ 
fradion  be  in  Water,  even  when  the  convex  Sur¬ 
face  is  oppofed  to  the  luminous  Body.  Hence  alfo 
arifes  a  Method  of  determining  the  Focus  of  pa¬ 
rallel  Rays  ftriking  on  a  Lens  convex  on  both  Sides, 
the  two  Semidiameters  and  the  Thicknefs  of  the 
Lens  being  given. 

On  thefe  Principles  is  founded  the  Strudure  of 
refrading  Burning-Glaftes ;  the  Sun’s  Light  and  Heat 
being  exceedingly  augmented  in  the  Focus  of  a 
Lens,  whether  convex  or  plano-convex;  fince  the 
Rays  falling  parallel  to  the  Axis  of  the  Lens  are  re¬ 
duced  into  a  much  narrower  Compafs;  fo  that  ’tis 
no  Wonder  they  burn  fome  Bodies,  melt  others, 
and  produce  other  extraordinary  Phenomena.  See 
Burning-Glafs . 

If  a  luminous  Body  be  placed  in  the  Focus  be¬ 
hind  a  Lens,  whether  plano-convex  or  convex  on 
both  Tides,  or  whether  equally  or  unequally,  the 
Rays  after  Refradion  become  parallel. 

Hence  by  means  of  a  convex  Lens,  or  a  little 
Glafs  Bubble  full  of  Water,  a  very  intenfe  Light 
may  be  projeded  to  a  vaft  Diftance.  See  Mirror. 

And  this  furnifhes  us  with  the  Strudure  of  a 
Lamp  or  Lanrhorn,  to  projed  an  intenfe  Light  to 
an  immenfe  Diftance :  For  a  Lens  convex  on  both 
Tides,  being  placed  oppofite  to  a  concave  Mirror; 
if  in  the  common  Focus  of  both  be  placed  alighted 
Candle  or  Wick,  the  Rays  refleded  back  from  the 
Mirror  to  the  Lens  will  be  parallel  to  each  other, 
and  after  Refradion  will  converge,  till  they  arrive 
at  the  Diftance  of  the  Semi-diameter,  after  which 

they 

d 


L  E  N 


t 


L  E  N 


they  will  again  diverge.  But  the  Candle  being  like- 
wife  in  the  Focus  of  the  Lens,  the  Rays  it  throws 
on  the  Lens  will  be  parallel :  And  therefore  a  very 
intenfe  Light  meeting  with  another  equally  intenfe, 
at  the  Diftance  of  the  Diameter  from  the  Lens,  the 
Light  will  be  furprizing ;  and  tho’  it  afterwards  de- 
creafe,  yet  the  parallel  and  diverging  Rays  going  a 
long  way  together,  it  will  be  very  great  at  a  very 
great  Diftance.  Lanthorns  of  this  kind  are  of  con- 
ftderable  Service  in  the  Night-time  to  difcover  re¬ 
mote  Objedts,  and  are  ufed  with  Suceefs  by  Fowl¬ 
ers  and  Fifhermen,  to  gather  their  Prey  together  in 
order  to  take  them. 

If  it  be  required  to  have  the  Light  at  the  Fame 
time  tranfmitred  to  feveral  Places,  as  through  feve- 
ral  Streets,  <&c.  the  Number  of  Lens’s  and  Mirrors 
is  to  be  increafed. 

If  the  luminous  Body  placed  in  the  Focus  be  of 
a  large  Extent,  the  Rays  flowing  from  Points  fen- 
fibly  diftant  from  each  other,  can’t  be  parallel,  but 
will  conftitute  feveral  Trains  or  Pencils  of  Rays 
parallel  to  each  other. 

The  Images  of  Objedts  oppofed  in  any  manner 
to  a  convex  Lens,  are  exhibited  invertedly  in  its 
Focus. 

Hence  if  a  Paper  be  applied  to  a  convex  Lens 
(efpecially  in  a  dark  Room)  at  the  Diftance  of  its 
Focus,  the  Images  of  Objedts  fhining  upon  it  will 
be  reprefented  diftindtly,  and  in  their  natural  Co¬ 
lours  thereon :  Nor  is  the  Focus  of  the  Sun’s  Rays 
any  thing  elfe,  in  effect,  but  the  Image  of  the  Sun. 
Hence  in  Solar  Eclipfes  the  Sun’s  Image,  eclipfed 
as  it  is,  may  be  burned  by  a  large  Lens  on  a  Board, 
&c.  a  very  entertaining  Phenomenon. 

Hence  alfo,  if  a  convex  Lens  of  any  kind  be 
expofed  both  to  nearer  and  remoter  Objedts,  and  a 
Paper  at  the  fame  time  be  applied,  fo  as  to  receive 
the  Images  of  Objedts  diftin&ly,  the  Diftance  of 
the  Focus  from  the  Lens,  and  thence  the  Diame¬ 
ter  of  the  Convexity,  may  be  determined. 

If  a  concave  Mirror  be  fo  placed,  as  that  an  invert¬ 
ed  Image  form’d  by  Refradtion  thro’  a  Lens  be  found 
between  the  Centre  and  the  Focus,  or  even  beyond 
the  Centre,  it  will  again  be  inverted  by  Refledtion, 
and  fo  appear  eredt  in  the  firft  Cafe  beyond  the 
Centre,  and  in  the  latter  between  the  Centre  and 
the  Focus.  On  thefe  Principles  is  built  the  Came¬ 
ra  obfcura. 

The  Diameter  of  the  Image  of  an  Objedt  deli¬ 
neated  beyond  a  convex  Lens,  is  to  the  Objedt  it- 
felf  in  a  Ratio  of  the  Diftance  of  the  Image,  to 
that  of  the  Objedt. 

Since  then  the  Image  of  a  remoter  Objedt  is  lefs 
diftant  from  the  Lens  than  that  of  the  nearer,  the 
Image  of  the  more  remote  will  be  lefs  than  that  of 
the  nearer.  And  becaufe  the  Diftance  of  the  Image 
from  the  Lens  is  greater,  if  the  Lens  be  a  Segment 
of  a  greater  Sphere,  than  of  a  lefs,  hence  the  Image 
will  be  greater  ift  the  former  Cafe  than  in  the  latter. 
The  Image  therefore  will  be  of  fuch  a  Magnitude, 
as  it  would  be  of  were  the  Objedt  to  fliine  into  a 
dark  Room  thro’  a  little  Hole  upon  a  Wall,  at  the 
fame  Diftance  from  the  Hole,  at  which  the  Focus 
is  from  the  Lens.  When  an  Objedt  is  lefs  diftant 
from  a  Lens  than  the  Focus  of  parallel  Rays,  the 
Diftance  of  the  Image  is  greater  than  that  of  the 
Objedt;  otherwife  the  Diftance  of  the  Image  is 
lefs  than  that  of  the  Objedt :  In  the  former  Cafe, 
therefore,  the  Image  is  greater  than  the  Objedt,  in 
the  latter  lefs. 

If  the  Images  be  made  greater  than  the  Objedts, 
they  will  not  appear  diftindtly;  becaufe  in  that  Cafe 
there  arc  fewer  Rays  which  meet  after  Refradtion 


in  the  fame  Point:  Whence  it  happens  that  Rays 
proceeding  from  different  Points  of  an  Objedt,  ter¬ 
minate  in  the  fame  Point  of  an  Image,  wdiich  is  the 
Caufe  of  Confufion.  Hence  it  appears,  that  the 
fame  Aperture  of  a  Lens  mayn’t  be  admitted  in 
every  Cafe,  if  we  would  keep  off  the  Rays  which 
produce  Confufion.  However,  rho’  the  Image  is 
then  mod:  diftindt,  when  no  Rays  are  admitted  but 
thofe  near  the  Axis,  yet  for  want  of  Rays  the  Image 
is  apt  to  be  dim. 

If  the  Eye  be  placed  in  the  Focus  of  a  convex 
Lens,  an  Objedt’ view’d  thro’  it  appears  erecft  and 
enlarg’d,  in  a  Ratio  of  the  Diftance  of  the  Objedt 
from  the  Eye,  to  that  of  the  Eye  from  the  Lens, 
if  it  be  near;  but  infinitely,  if  remote. 

For  Concave  Lens’s,  their  Laws  are  as  follow; 

If  parallel  Rays  ftrike  on  a  plano-concave  Lens 
KL,  (Plate^.  Fig.  27.)  and  FC  be  to  FB  in  the 
Ratio  of  the  Refradtion,  the  Rays  will  diverge  from 
the  Axis,  and  the  Point  of  Divergency  or  Difper- 
fion,  call’d  the  Virtual  Focus ,  will  be  F. 

For  the  Ray  H  J,  parallel  to  the  Axis,  is  perpen¬ 
dicular  to  K  L,  and  will  therefore  pals  unrefradted 
to  E.  Wherefore  FC  being  to  FB  in  the  Ratio  of 
Refradtion,  F  will  be  the  virtual  Focu<. 

If  then  the  Lens  be  Glafs,  FB  —  2  B  C;  i.e.  the 
virtual  Focus  F  will  be  diftant  from  the  LensKL 
a  Diameter  and  an  half  3  B  C. 

If  the  Ray  A  E,  (Plate  3.  Fig.  28.)  on  a  Lens 
parallel  to  the  Axis  FP,  ftrike  on  a  Lens  concave 
on  both  fides ;  and  both  F  C  be  to  F  B,  and  I P 
to  P  H  in  the  Ratio  of  Refradtion ;  and  FP  :  PH 
: :  FB-.BGj  G  will  be  the  Point  of  Difperfion,  or 
the  virtual  Focus. 

If  therefore  the  Refradtion  be  in  a  Glafs  Lens, 
the  Sums  of  the  Semi-diameters  C  B  and  H  I,  will 
be  to  the  Diameter  of  the  Concavity  of  either 
2  HI,  as  the  Semi-diameter  of  the  other  CB  to  the 
Diftance  of  the  virtual  Focus  from  the  Lens  B  G. 

Hence  the  Sun’s  Rays  ftriking  on  a  concave 
Lens,  their  Light  after  Refradtion  will  be  confide- 
rably  weaken’d ;  fo  that  the  Eflfedt  of  concave  Lens’s 
is  oppofite  to  that  of  convex  ones. 

Laftly,  an  Objedt  view’d  thro’  a  concave  Lens 
appears  eredt,  and  diminifhed  in  a  Ratio  com¬ 
pounded  of  the  Ratio’s  of  the  Space  in  the  Axis, 
between  the  Point  of  Incidence  and  the  Point  to 
which  an  oblique  Ray  would  pafs  without  Refra¬ 
dtion,  to  the  Space  of  the  Axis  between  the  Eye 
and  the  Middle  of  the  Objedt;  and  the  Space  in 
the  fame  Axis  between  the  Eye  and  the  Point  of 
Incidence,  to  the  Space  between  the  Middle  of  the 
Objedt  and  the  Point  the  oblique  Ray  would  pafs 
to  without  Refradtion. 


Tho’  the  Properties  of  Lens’s  have  been  here 
confidered  principally  with  regard  to  Rays  falling 
near  the  Axis,  and  parallel  thereto;  yet  the  Rea¬ 
soning  will  be  eafily  transferr’d  to  Rays  remoter 
from  the  Axis,  and  falling  in  any  Diredtion.  Thus 
we  may  fay  univerfally,  that  in  a  convex  Lens  all 
parallel  Rays  become  converging,  and  concur  in  a 
rocus;  that  diverging  Rays  either  become  Ids  di¬ 
ving*  or  run  parallel,  or  converge ;  and  that  con¬ 
verging  Rays  converge  the  more  :  All  which  Alte¬ 
rations  are  more  fenfible  in  oblique  Rays  than  in 
perpendicular  ones,  by  reafon  the  Angles  of  Inci¬ 
dence  in  that  Cafe  are  greater. 

In  concave  Lens’s  all  parallel  Rays  become  di¬ 
verging;  diverging  Rays  diverge  more;  converging 
Rays  either  converge  lefs,  or  become  parallel!  or 
go  out  diverging :  All  which  things  hold  of  oblique 
as  well  as  diredt  Rays,  but  more  fenfibly  in  the 
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A  Lens,  one  of  whofe  Surfaces  is  convex,  and 
the  other  concave,  is  called  a  Menifcus. 

Some  confine  Lens’s  within  the  Diameter  of  five 
or  fix  Lines,  and  will  have  fuch  as  exceed  that  Di¬ 
ameter  call’d  Lenticular  Glaffes.  Lens’s  are  diftin- 
guifhed  with  regard  to  their  Preparation,  into  ground 
and  blown.  Blown  Lens’s  are  little  Globules  of 
Glafs  melted  in  the  Flame  of  a  Lamp  or  Taper ; 
but  the  Figure  of  thefe  is  feldom  exaCt;  befides 
that  the  Smoak  of  the  Lamp  cleaves  to  the  Surface 
in  melting :  On  both  which  accounts  they  come 
fhort  of  the  Clearnefs  of  thofe  that  are  ground,  or 
turned  and  polifh’d  in  the  Turn-tool,  as  was  done 
by  the  famous  S.  Campani :  But  the  bell;  way  of 
preparing  Lens’s  is  by  grinding,  as  pra&ifed  by  our 
famous  Mr.  Scarlet ,  Optician  to  his  Majefty. 

LENTA  F ebris,  the  flow  or  lingring  Fever,  is 
ufually  reckoned  among  the  Symptomatical,  and  pro¬ 
ceeds  from  fome  hidden  Putrefadfion  flicking  to 
fome  Bowel,  fo  that  its  Subftance  is  almoft  cor¬ 
rupted.  Such  a  kind  of  Fever  is  often  bred  in  the 
Confumption  of  the  Lungs,  and  degenerates  into  an 
Hedlick.  Blanchard. 

LENTIFORM  Prominence s:  fee  Corpora  Stri¬ 
ata. 

LENTIGINES,  are  what  we  call  Freckles. 

LEO,  is  the  Fifth  of  the  Twelve  Signs  of  the 
Zodiac. 

LEONTINE  [in  Poetry ],  a  Sort  of  Verfes  which 
rhime  at  every  Hemiftich,  the  Middle  always  chi¬ 
ming  to  the  End. 

LEPIDOIDES  [of  Mot?  a  Scale ,  and 
Form J,  is  the  fcaly  Suture  of  the  Skull:  fee  alfo 
Mendofa. 

LEPRA  Arabum ,  the  fame  with  Elephantiafs 
Gr  a  cor  urn. 

LEPROSO  Amovendo,  is  a  Writ  that  lies  for  a 
Parifli,  to  remove  a  Leper  or  Lazar,  that  thrufleth 
himfelf  into  the  Company  of  his  Neighbours,  either 
in  Church  or  in  other  publick  Meetings,  to  their 
Annoyance  or  Diflurbance. 

LEPROSY,  is  a  dry  Scab,  whereby  the  Skin 
becomes  fcaly  like  Fifh :  1c  differs  from  Leuce  and 
Alphas ,  in  that  a  Leprojy  is  rough  to  the  Touch, 
and  caufes  an  Itching;  for  the  Skin  is  the  only  Part 
affected,  and  therefore  that  being  fiead  off,  the  Fleffi 
underneath  appears  found  and  well. 

LEP  TUNTICA,  are  attenuating  cutting  Me¬ 
dicines,  which  part  or  cut  the  grofs  and  vifeous 
Humours  with  their  acute  Particles. 

LEPUS,  the  Hare,  a  Southern  Conflellation, 
containing  13  Stars. 

LESSER  Circles  of  the  Sphere,  are  thofe  whofe 
Planes  do  not  pafs  thro’  the  Center  of  the  Sphere ; 
and  which  do  not  divide  the  Globe  into  two  equal 
Parts,  but  are  parallel  to  Greater  Circles:  As  the 
Tropicks  and  Polar  Circles,  and  all  Parallels  of  De¬ 
clination  and  Altitude;  which  latter  being  parallel 
ret  the  Horizon,  are  called  Almacanters. 

LESSOR  and  Lejfee,  are  Terms  of  the  Com¬ 
mon  Law  :  The  Lejfor  is  he  that  leafeth  out  Lands 
or  Tenements  to  another  for  Term  of  Life,  for 
Years,  or  at  Will:  And  the  Perfon  to  whom  fuch 
a  Leafe  is  made,  is  called  the  Lejfee. 

LETHARGUS,  a  Lethargy,  is  a  Difeafe  cau- 
fing  an  heavy  Sleep,  like  that  Diftemper  called  Co¬ 
ma,  but  accompanied  with  a  Fever  and  a  Deliri¬ 
um  ;  and  is  fuppofed  to  be  an  Heap  of  too  much 
or  incongruous  moift  Matter  within  the  Pores  of 
the  Cortical  Subftance  of  the  Brain.  This  Diftem¬ 
per  does  not  feem  to  come  of  itfelf,  but  rather 
from  the  Demigration  of  Fevers. 


LETHE"?  a  Meafure  or  Portion  of  Land,  be- 

LAi  HEj  ing  one  of  the  andent  Divifions  in 
England ;  it  comprehended  three  or  four  Hun¬ 
dreds.  The  Hundred  was  a  Divifion  wherein 
there  were  a  hundred  Officers  to  fecure  the  Peace; 
alfo  the  JurifdiCtion  of  a  Vifcount,  or  a  kind  of 
Affizc,  held  once  a  Year  about  Michaelmas  in  each 
Village. 

LETTERS  Patent,  are  Writings  fealed  with  the 
Great  Seal  of  England,  whereby  a  Man  is  autho¬ 
rized  to  do  or  enjoy  any  thing  that  otherwife  of 
himfelf  he  could  not.  And  they  are  fo  termed  of 
their  Form,  becaufe  they  be  open,  with  the  Seal 
affixed,  ready  to  be  fhewed  for  Confirmation  of 
the  Authority  given  by  them.  Common  Perfons 
may  grant  Letters  Patents but  they  are  rather  call’d 
Patents,  than  Letters  Patents,  to  make  Denizens  • 
yet  for  Difference  fake,  thofe  granted  by  the  King 
are  called  Letters  Patent  Royal. 

LETTER  of  Attorney,  is  a  Writing  authoring 
an  Attorney  s  that  is,  a  Man  appropriated  to  do  a 
la  wful  A6f  in  our  ftead:  As  a  Letter  of  Attorney  to 
give  Seifin  of  Lands,  to  receive  Debts,  to  fue  a 
third  Perfon,  <frc. 

LET  rERS  of  Refpite,  Letters  iffued  out  by  a 
Prince  in  favour  of  honeft  unfortunate  Debtors, 
againft  too  rigorous  Creditors,  for  the  Delay  of 
Payment  for  a  certain  time. 

LET  Fall,  the  Word  at  Sea  for  putting  out  a 
Sail  when  the  Yards  are  aloft,  and  the  Sail  is  to 
come  down  from  the  Yard;  but  when  the  Yards 
are  ftricken  down,  then  the  Sail  is  loofed  below, 
before  they  hoife  the  Yard.  Neither  is  it  properly 
faid  of  Top  fails,  becaufe  they  lie  on  the  top;  and 
therefore  the  Word  for  them  is.  Heave  out  your 
Top-fails.  Nor  can  it  be  applied  to  the  Mizzen ; 
for  to  it  the  Word  is.  Strike  the  Mizzen,  and  fet  it ; 
So  that  in  Stri&nefs  it  belongs  only  to  the  Main- 
fail,  Fore  fail,  and  Sprit-fail,  when  their  Yards  are 
hoifted  up  aloft. 

LEVANT,  in  Geography,  is  properly  theEaft- 
ern  Side  of  any  Continent  or  Country,  or  that  on 
which  the  Sun  rifes.  But  now  with  our  Seamen  it 
fignifies  the  Mediterranean  Sea,  and  efpecially  rhe 
Eaftern  Part  of  it ;  and  our  Trade  thither  is  called 
the  Levant  Trade ;  and  a  W ind  that  blows  from 
thence  out  of  the  Streights  Mouth  is  called  a  Le¬ 
vant  Wind. 

LEVANT  and  Couch  ant,  is  when  Cattle  have 
been  fo  long  ijj  another  Man’s  Ground,  that  they 
have  lain  down,  and  are  rifen  again  to  feed. 

LEVARI  Facias ,  is  a  Writ  dire&ed  to  the  She¬ 
riff,  for  levying  of  a  Sum  of  Money  upon  Lands 
and  Tenements  of  him  that  hath  forfeited  a  Pvecog- 
nizance. 

LEVARI  facias  damna  de  dijfeiftoribus,  is  a  Writ 
directed  to  the  Sheriff,  for  the  levying  of  Damages, 
wherein  the  Dijfeifor  hath  formerly  been  condemn’d 
to  the  Dijfeifee. 

LEVARI  Facias  refduum  debiti,  is  a  Writ  di¬ 
rected  to  the  Sheriff,  for  the  levying  the  Remnant 
of  a  Debt  upon  Lands  and  Tenements  or  Chattels 
of  the  Debtor  that  hath  in  part  fatisfied  before. 

LEVARI  Facias,  quando  vice  comes  returnavit 
quod  non  habuit  emptores,  is  a  Writ  commanding  the 
Sheriff  to  fell  the  Goods  of  the  Debtor  w'hich  he 
hath  already  taken,  and  returned  that  he  could  not 
fell  them,  and  as  much  more  of  the  Debtor’s  Goods 
as  will  fatisfy  the  whole  Debt. 

LEVATORES  Ani,  are  Mufcles  which  arife 
flefhy  from  each  fide  of  the  OJfa  Pubis,  internally 
within  the  Pelvis,  as  alfo  from  part  of  the  Os  Ifcki- 
um  and  Sacrum.  From  thefe  Places,  like  Lines 
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drawn  from  a  Circumference  towards  a  Centre,  its 
Fibres  defcend  over  the  Mufculi  Marjupiales  to  their 
Implantation  at  the  lower  end  of  the  Inteflinum 
FLettum  in  the  Anus.  The  Ufe  of  thefe  Mulcles  is 
chiefly  to  fufpcnd  and  draw  the  Anus  upwards,  left 
the  Faeces  fhould  be  burthenfome  to  the  Sphintter. 

LEVATOR  Scapula,  is  a  Mufcle  of  the  Shoul¬ 
der-Blade,  by  lome  called  Levator  Patientia,  be- 
caufe  we  make  ufe  of  it  in  large  Infpirarions,  in  or¬ 
der  to  expire;  as  when  we  ligh  (as  they  call  it). 
This  lies  immediately  under  the  Cucnllaris,  ariflng 
by  fo  many  feparate  Originations  from  the  fecond, 
third,  fourth,  and  fifth  tranfverfe  Proceftes  of  the 
Vertebra  of  the  Neck;  which  uniting  into  one 
large  flefhy  Body,  defcends  obliquely  to  its  Infertion 
at  the  fuperior  Angle  of  the  Scapula :  Its  Name  de¬ 
clares  its  Oiflice. 

LEUCE,  [Wxtj,  Gr.]  is  a  cutaneous  Difeafe, 
when  the  Hairs,  Skin,  and  fometimes  the  Flefh  un¬ 
derneath,  turns  white;  the  FleAi  being  pricked  with 
a  Needle,  is  not  fenfible,  nor  emits  Blood,  but  a 
milky  Humour.  It  differs  from  Alphus,  in  that  it 
penetrates  deeper,  and  changes  the  Skin,  fo  that  the 
Hairs  are  changed  too. 

LEUCOMA,  [ Kivmyxt. ,  Gr.]  is  a  white  Scar 
in  the  horny  Tunick  of. the  Eye;  the  fame  with 
Albugo. 

LEUCOPHLEGMAT1A  [ tevwvAiyftawcu .  of 
AivKov  white,  and  qhiyfjM.,  Gr.  Phlegm']  is  a  pitui- 
tous  Dropfy,  or  a  Dropfy  that  feizes  the  whole  Bo¬ 
dy  ;  which  in  the  Beginning  is  called  Cachexia,  and 
differs  from  it  only  in  Degree. 

LEVEL  of  Carpesiters,  is  an  Inftrument  made 
of  a  long  Piece  of  Wood  at  bottom,  and  with  an 
upright  one  to  hold  a  Thread  and  Plummet,  which 
plays  about  a  perpendicular  Line  there  drawn ;  and 
when  it  falls  exactly  on  it,  then  is  the  bottom  piece 
in  a  true  Level,  or  horizontal  Pofition. 

LEVEL,  is  an  Inftrument  made  of  Wood  or 
Brafs,  with  two  Sights  and  a  Glafs,  almoft  filled 
with  coloured  Spirit  of  Wine,  but  fo  as  to  leave 
room  for  a  Bubble  of  Air  to  play  up  and  down 
in  it:  It  hath  a  Cover,  divided  into  feveral  equal 
Parts,  whereby  to  adjuft  the  Bubble ;  with  a  Spring 
to  fit  it  to  the  three-legg’d  Staff,  and  a  long  Screw, 
to  redtify  the  Bubble  by  the  Help  of  a  Plummet  that 
hangs  on  one  of  the  Sights.  Sometimes,  inftead  of 
the  long  Screw  and  Spring,  there  is  fitted  a  Rack, 
being  two  Semi-circles  at  Right  Angles,  with  a 
Thread  or  Worm  upon  two  endlefs  Screws;  which, 
with  a  Key,  readily  brings  the  Inftrument  to  a  true 
Level ;  and  fometimes  to  help  the  Sight,  there  is  ad¬ 
ded  a  Telefcope.  There  alfo  belongs  to  this  Inftru¬ 
ment  two  or  more  Station-Staves ;  and  it  is  ufed  by 
Engineers,  Surveyors,  &c.  to  find  the  true  Level  for 
conveying  Water  to  fupply  Towns,  making  Rivers 
navigable,  dreining  Bogs,  <&c. 

LEVEL.  In  Phil.  Tranfatt.  N.  141.  there  is  an 
Account  of  a  new  Level  by  Mr.  Butterfield,  which 
he  faith  is  done  by  a  Tube  with  Glaffes,  and  a 
Thread  hanging  between  four  Points,  with  a  Weight 
in  a  Box;  fo  contrived,  that  as  foon  as  the  Inftru¬ 
ment  is  fet  down,  you  have  the  Point  of  Horizon 
with  a  great  deal  of  Exadlnefs ;  and  he  faid  he  was 
then  making  another  which  play’d  on  the  Point  of  a 
Diamond.  But  I  have  never  heard  any  thing  of  this 
fimee,  and  Mr.  Butterfield,  Inftrument-Makertothe 
French  King,  is  now  dead. 

In  Phil.  Tranfi  N.  74.  p.  2217,  is  an  Account  of 
a  Book,  then  publifhing,  about  the  Art  of  Level¬ 
ling,  by  Mr.  Mariotte ;  but  whether  it  was  ever 
actually  publifhed,  I  know  not.  Capt.  Halley,  Ge¬ 
ometry  Profeftbr  at  Oxford,  from  his  Obfervations 


of  the  Height  of  the  Mercury  in  the  Barometer, 
at  the  T op  and  Bottom  of  Snovcdon-Hill  in  Wales , 
(where  at  the  Top  it  funk  three  Inches  eight  Tenths 
lower  than  its  Height  at  the  Foot  of  the  Hill)  con¬ 
cludes,  that  one  of  our  new  portable  Barometers 
would  be  accurate  enough  to  take  the  Levels  for 
bringing  Water  from  diftant  Places,  and  would  be 
much  lefs  fubjedt  to  Error  than  the  common  Le¬ 
vels,  there  being  of  an  Inch  for  every  30  Yards; 
which  may  be  divided  into  many  Parts  evidently. 
See  Phil.  Tranfatt.  N.  229.  And  Mr .Herham,  by 
Obfervations  of  this  nature  made  at  the  Foot  and 
Top  of  the  Monument,  allows  T'T  of  an  Inch  to 
82  Foot  of  perpendicular  Afcent,  when  the  Mer¬ 
cury  ftandeth  at  30  Inches. 

There  is  a  Book  written  on  the  Subject  of  Level¬ 
ling  by  Mr.  He  la  Hire,  but  I  have  not  feen  it. 
And  there  is  a  Defcription  of  a  new  levelling  In¬ 
ftrument  by  Mr.  Couplet ,  in  the  French  Memoirs 
for  1699. 

LEVELLING,  is  the  Art  of  finding  a  true  ho¬ 
rizontal  Line,  or  the  Difference  of  Afcent  or  De- 
feent  between  any  two  Places,  in  order  to  drain 
Moors,  Marfhes,  and  Morafies,  &c.  or  to  convey 
Water  from  Place  to  Place.  The  Inftruments 
made  ufe  of  you  will  find  under  the  Word  Level 
and  Pendulous  Level. 

The  Method  of  proceeding  in  the  Art  of  Level¬ 
ling  is,  or  may  be  much  the  fame,  let  the  Inftru¬ 
ment  be  the  common  Water-Level,  that  of  Spirit 
of  Wine,  or  the  new  pendulous  one.  The  moft  com¬ 
modious  and  expeditious  Way  is  to  provide  two 
Station-Staves  of  fquare  Deal,  like  Rulers,  about 
8  or  10  Foot  in  Length.  Let  every  Foot  be  di¬ 
vided  into  10  Parts,  and  each  of  thofe  into  10 
more;  lo  each  fmall  Divifion  will  be  the  100th  Part 
of  a  Foot.  On  each  of  thefe  Staves  there  muft  be 
a  Vane  to  Aide  up  and  down,  and  with  a  Screw 
in  the  back  Part  to  faften  it  to  any  Height  on  the 
Staff.  The  Fore-fide  of  the  Vane  or  Sight  fhould 
be  painted  white,  or  covered  with  white  Paper, 
with  a  black  Line  drawn  acrofs  it  lengthways.  Ha¬ 
ving  then  two  Aftiftants  to  hold  thefe  Staves  up¬ 
right,  and  to  Aide  the  Sights  up  and  down,  fuppo- 
fing  you  were  to  find  the  Difference  of  the  Heights 
of  any  two  Places,  as  of  A  and  B,  Fig.  1.  if  one  Station 
will  do,  place  the  Level  in  the  middle  between  the 
Places,  and  having  by  the  Bubble  or  otherwife  fet 
it  truly  horizontal,  look  back  to  the  firft  Place,  till 
your  Aftiftant  Aiding  the  Vane  up  and  down  for 
you  there  on  the  Staff,  you  can  fee  the  black  Line 
thereon  cut  or  cover’d  by  the  crofsHair  in  theTe-  ' 
lefcope ;  and  then  let  him  mark  the  Height  of  that 
black  Line  above  the  Ground  on  the  Divifions  on 
the  Staff.  Then  turn  the  Telefcope  about,  and  look 
towards  your  other  Aftiftant  at  B,  till  you  can  fee 
the  black  Line  on  the  Vane  or  Sight  on  his  Staff 
co-inciding  with  the  crofs  Hair  in  the  Telefcope; 
and  let  him  alfo  note  how  high  his  black  Line  is 
above  the  Ground:  If  his  Number  be  the  fame 
with  the  former,  the  Places  are  on  a  level,  or  of 
the  fame  Height;  otherwife  that  where  the  greateft 
Number  is,  is  the  higheft;  and  the  Difference  be¬ 
tween  the  Numbers  (hews  how  much. 

But  if  the  Places  are  fo  far  afunder,  or  have  Ob- 
ftacles  interpofing,  that  you  can’c  do  it  at  one  Sta¬ 
tion,  as  is  ufually  the  Cafe,  then  you  muft  do  it  at 
as  few  more  than  one  as  you  can;  and  you  muft 
keep  an  Account  of  the  Numbers  on  the  Staves  at 
all  your  Stations,  putting  the  back  Station  in  one 
Column,  and  the  fore  Station  in  another,  with  a 
Column  for  the  Number  of  their  Stations  in  the 
Middle ;  in  this,  or  fuch  like  Form. 
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Ference  between  thofe  two 
mbers  being  2.57.  or  2  Feet 
.57  of  a  Foot,  is  the  Excels  in 


N.  B.  In  levelling  of  Rivers, 


in  their  laft  Fore  Station, 
juft  to  the  Edge  of  the  Water :  And  then  you  may 
take  the  Intermediate  Stations,  any  where,  a  Mile 
off  from  the  River,  &c.  in  the  Meadow  adjoining, 
for  it  will  all  come  right  at  lait. 


How  to  reClify  Levels. 


To  rectify  Levels,  as  for  Example,  Fig.  2.  the  Air 
Level,  you  muff  plant  two  Stalls,  as  A,  B,  about  50 
Toifes  diftant  from  each  other,  becaule  of  the 
Roundnefs  of  the  Earth  3  ( take  care  of  exceeding 
that  Diftance )  then  ei'pying  from  the  Station  A , 
the  Point  B,  the  Level  being  placed  horizontally, 
and  the  Bubble  of  Air  being  in  the  middle  of  the 
Tube,  you  muftraile  or  lower  a  Piece  of  Paftboard 
upon  the  S:aff  B  3  in  the  middle  of  which  is  drawn 
a  black  horizontal  Line,  till  the  vifual  Ray  of  the 
Oblerver’s  Eye  meets  the  faid  Line;  after  which 
muft  be  fattened  any  other  Piece  of  Paftboard  to 
the  Staff  A  3  the  middle  of  which  let  be  the  Height 
of  the  Eye,  when  the  Piece  of  Paftboard  B  was 
feen :  then  removing  the  Level  to  the  Staff  B,  place 
it  to  the  Height  of  the  Center  of  the  Paftboard  3 
and  the  Level  being  horizontally  pofited  for  obfer- 
ving  the  Piece  of  Paftboard  A,  if  then  the  vifual 
Ray  cuts  the  middle  of  the  Piece  of  Paftboard,  it 
is  a  Sign  the  Level  is  very  juft  3  but  if  the  vifual 
Ray  falls  above  or  below,  as  in  the  Point  C,  you 
muft,  by  always  keeping  the  Eye  at  the  fame 
Height,  lower  the  Telefcope  or  the  Sight,  till  the 
middle  of  the  vilual  Ray  falls  upon  the  middle  of 
the  Difference,  as  in  D  3  and  the  Telefcope  thus 
remaining,  the  Tube  of  the  Level  muft  be  adjufted 
till  the  Bubble  of  Air  fixes  in  the  middle  3  which 
may  be  done  by  means  of  the  Screw  4. 

Again  3  return  to  the  Staff  A ,  and  place  the 
'  Level  the  Height  of  the  Point*  D ,  for  looking  at 
the  Piece  of  Paftboard  B  3  and  if  the  vifual  Ray 
falls  upon  the  middle  of  the  Piece  of  Paftboard,  it 
is  a  Sign  the  Telefcope  agrees  with  the  Level  3  if 
not,  the  fame  Operations  muft  be  repeated  until 
the  vifual  Rays  fall  upon  the  Centers  of  the  two 
Pieces  of  Paftboard. 


Of  the  Ufis  of  the  aforeftid  lnftruments. 

Levelling  is  an  Operation  fhowing  the  Pleight  of 
one  Place  in  refpedt  to  another.  One  Place  is  faid 
to  be  higher  than  another,  when  it  is  more  diftant 
from  the  Center  of  the  Earth.  A  Line  equally  di¬ 
ftant  from  the  Center  of  the  Earth  in  all  its  Points, 
is  called  the  Line  of  true  Level  3  whence,  becaufe 
the  Earth  is  round,  that  Line  muft  be  a  Curve, 
and  make  a  part  of  the  Earth’s  Circumference,  as 
the  Line  CBF 3  all  the  Points  of  which  are 
equally  diftant  from  the  Center  A  of  the  Earth : 
But  the  Line  of  Sight,  which  the  Operations  of 
Levels  give,  is  a  right  Line  perpendicular  to  the 


Semidiameter  of  the  Earth  A  B,  raifed  above  the 
true  Level,  denoted  by  the  Curvature  of  the  Earth, 
in  proportion  as  it  is  more  extended :  For  which 
Reafon,  the  Operations  which  we  iTi  all  give,  are 
but  of  the  apparent  Level,  which  muft  be  corrected 
to  have  the  true  Level,  when  the  Line  of  Sight 
exceeds  50  Toifes. 

The  following  Table,  in  which  are  denoted  the 
Corrections  of  the  Points  of  apparent  Level,  for 
reducing  them  to  the  true  Level,  was  calculated  by 
help  of  the  fame  Diameter  of  the  Earth,  whofe 
Length  may  be  known  by  meafuring  one  Degree 
of  its  Circumference.  The  Gentlemen  of  the 
Academy  of  Sciences,  have  found  by  very  exaCt 
Obfervanons,  that  one  Degree  of  the  Circumfe¬ 
rence  of  a  great  Circle  of  the  Earth,  as  the  Meri¬ 
dian,  contains  5  7060  Toifes  3  and  giving  25  Leagues 
to  a  Degree,  a  League  will  be  228^^  Toifes. 

Now  the  whole  Circumference  of  the  Earth 
will  be  9000  of  ffe  fame  Leagues,  and  its  Dia¬ 
meter  2865  of  them  3  from  whence  all  Places  on 
the  Surperficies  of  the  Earth,  will  be  diftant  from 
its  Center  74324  Leagues. 

The  Line  AB,  Fig.  3.  reprelents  the  Semidiameter  of 
the  Earth,  under  the  Feet  of  the  Obierver.  The 
Right  Line  B  D  E,  reprefents  the  vifual  Ray,  whofe 
Points  D  and  E  are  in  the  apparent  Level  of  the 
Point  B.  This  Line  of  apparent  Level  ferves  for 
determining  a  Line  of  true  Level,  which  is  done 
by  taking  from  the  Points  of  the  Line  of  apparent 
Level,  the  Height  they  are  above  the  true  Level, 
in  refpeft  to  a  certain  Point,  as  B  3  for  it  plainly 
appears  from  the  Figure,  that  all  the  Points  D  E  of 
the  apparent  Level,  are  farther  diftant  from  the 
Center  of  the  Earth  than  the  Point  B  3  and  to  find 
the  Difference,  you  need  but  confider  the  Right- 
angled  Triangle  A  B  D ,  whole  two  Sides  A  B,BD, 
being  known,  the  Hypochenufe  A D  may  be  found: 
From  which  fubtra&ing  the  Radius  AC,  the  Re¬ 
mainder  C  D  will  fhow  the  Height  of  the  Point  D 
of  apparent  Level  above  the  Point  of  true  Level. 

^Table  flawing  the  Corrections  of  the  Points  of 

Apparent  Level,  for  reducing  them  to  the  true 

Level  every  50  Toifes. 
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The  Rule  ferving  to  calculate  this  Table,  is  to 
divide  the  Square  of  the  Diftance  by  the  Diameter 
of  the  Earth,  which  is  6,5  3 8,694  Toifes  3  for  which 
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Reafon  the  Corredtions  are  to  one  another,  as  the 
Squares  of  the  Diftances.  Although  the  f  ounda- 
tion  of  this  Calculation  be  not  ftrictly  geometri¬ 
cal,  yet  it  is  nigh  enough  the  Truth  of  Practice. 

If  the  Points  of  apparent  Level  fhould  be  taken 
inftead  of  the  Points  or  true  Level,  a  Body  would 
err  in  conducing  the  Water  of  a  Source  j  which 
let  be,  for  Example,  at  the  Point  B}  for  this  Source 
will  not  run  along  the  Line  B  D  E,  but  will  re¬ 
main  in  the  Point  B}  for  if  it  fhould  run  along 
the  Point  B  E,  it  would  run  higher  than  it  is,  which 
is  impoffible,  becaufe  it  cannot  be  endued  with 
any  other  Figure  but  a  circular  one,  equally  di- 
ftant  from  the  Center  of  the  Earth.  On  the  con¬ 
trary,  a  Source  in  D  will  have  a  great  Defcent 
down  to  the  Point  B }  but  it  cannot  run  farther, 
becaufe  it  mull  be  elevated  higher  than  the  Source, 
if  it  continues  its  way  in  the  fame  Right  Line} 
which  cannot  be  done,  except  it  be  forced  by  fome 
Machine. 

LEVER,  is  a  kind  of  Ballance  or  Rod,  as  AB,Fig.  i. 
which  inftead  of  being  fufpended  from,  refts  upon 
a  Point  as  C,  which  we  have  cailed  the  fix’d  Poinc 
or  Center  of  Motion,  having  the  Weight  on  one 
Side,  and  the  Power  on  the  other.  It  has  been 
fo  call’d,  becaufe  it  ferves  to  bear  and  raife  Bur¬ 
dens  wih  Facility}  and  fo  much  the  more  ealily 
as  the  Power  is  more  diftant  from,  or  the  Weight 
nearer  to  the  fix’d  Point,  as  we  fhall  demonftrate 
after  we  have  deferibed  two  or  three  forts  of  Le¬ 
vers  of  common  ufe. 

The  Lever  of  the  firft  Kind,  is  that  wherein 
the  Prop,  or  the  fix’d  Point  C,  Fig.  i.  is  between  the 
Weight  fufpended  at  the  End  A,  and  the  Power 
applied  at  the  other  End  B}  it  is  plain  that  Scif- 
fors.  Pinchers,  Snuffers,  &c.  are  Levers  of  the 
firft  Kind. 

The  Lever  of  the  fecond  Kind  is  that  wherein  the 
fix’d  Point  C,Fig.  2.  is  at  one  End,  and  the  Power  ap¬ 
plied  at  the  other  End  B,  the  Weight  D  being  fuf¬ 
pended  at  the  Point  A  between  the  Ends }  that  is, 
between  the  Power  and  the  fix’d  Point :  it  is  plain 
that  the  Oars  and  Rudder  of  a  Boat  are  Leavers  of 
the  fecond  Kind}  as  alfo  Cutting  Knives  as  are 
fix’d  at  one  End,  as  thofe  us’d  by  Druggifts  for 
cutting  aromatick  Wood  and  Roots,  by  Bakers  for 
cutting  their  Bread,  and  Laft-makers  for  cutting 
Wood }  and  likewife  Doors,  whofe  Hinges  are  as 
the  fixed  Point. 

The  Lever  of  the  third  Kind,  is  that  whofe 
fix’d  Point  C,  Fig.  3 .  is  at  one  End,  and  the  Weight  D 
fufpended  at  A  the  other  End,  the  Power  being 
applied  at  the  Point  B  between  the  Ends }  that  is, 
between  the  Weight  and  the  Fulcrum  :  it  is  plain 
that  a  Ladder  which  is  lifted  by  the  middle,  in  or¬ 
der  to  rear  it  againft  a  Wall,  is  a  Lever  of  the 
third  Kind. 

There  is  yet  a  fourth  Kind  of  Lever,  call’d  the 
Bended  Lever,  whofe  Ufe  will  be  fhew’d  in  the 
Sequel,  as  A  C  B  {Fig.  4.)  fo  call’d  from  its  being 
bent  at  the  fix’d  Point  C }  it  appears  plainly  that  fuch 
a  Lever  is  of  the  firft  Kind,  becaufe  the  Weight 
D  hangs  at  its  End  A ,  and  the  Power  is  applied 
at  its  other  End  B,  where  it  draws  by  the  Line  of 
Direction  BE:  a  Hammer  to  draw  out  a  Nail,  is 
a  Bended  Lever. 

THEOREM. 

At  ?nu(b  as  the  Power  gains  in  Force,  as  it  moves  a 

Body  with  a  Lever,  fo  much  it  lofeth  in  Time 

and  Space. 


Suppofe  the  Lever  A  B  {Fig.  5.)  whole  fix’d 
Point  is  at  C,  to  have  a  Weight  fix’d  to  it,  whofe 
Center  of  Gravity  correfponds  to  the  End  A,  and 
a  Power  at  the  other  End  B }  this  Power  in  moving 
the  Weight,  will  give  the  Polition  D  E  to  the  Le¬ 
ver  ABj  in  which  Cafe  the  Weight  wiil  deferibe 
the  Arch  A  D,  and  the  Power  the  Arch  B  E 
about  the  Fulcrum  C.  If  the  Power  at  B  only  fu  - 
ftain’d  the  Weight  at  A,  it  would  have  the  fame 
Ratio  to  the  Weight,  as  AC  the  Diftance  of  the 
W eight  has  to  B  C  the  Diftance  of  the  Power }  but 
as  we  fuppofe  that  it  is  able  to  move  it,  it  muft  of 
confequence  have  a  greater  Ratio  to  the  Weight, 
than  the  Space  A  D  has  to  the  Space  B  E }  fo  that 
if  the  Power  be  a  great  deal  lefs  than  the  Weight, 
fo  muft  A  C,  the  Diftance  of  the  Weight,  be  reci¬ 
procally  a  great  deal  lefs  than  B  C  that  or  the  Power, 
and  confequently  the  Space  AD,  which  the  Weight 
goes  through }  becaufe  the  Arches  AD,  BE,  which 
meafure  the  equal  Angles  A  CD,  B  C  E  are  fimilar, 
and  confequently  as  their  Radii  AC,  B  C. 

Whence  we  may  eafily  conclude,  that  the  Power 
runs  thro’  a  greater  Space  than  the  Weight,  pro- 
poruonably  as  it  is  lefs  than  the  Weight,  becaufe 
the  lets  the  Power  is,  the  greater  muft  its  Diftance 
B  C  be  to  enable  it  to  move  the  Weight,  which 
muft  after  the  lame  manner  increafe  the  Space 
BE  which  it  runs  thro’:  fb  that  if  the  Diftance 
B  C  is,  for  Example,  ten  times  greater  than  the 
Diftance  A  C}  likewife  the  Space  B  E  of  the  Power, 
will  be  ten  times  greater  than  the  Space  A  D  of 
the  Weight}  becaufe,  as  we  have  already  faid,  the 
two  Arches  AD,  B  E  being  fimilar,  are  to  one 
another  as  their  Radii  AC,  BC.  Whence  it  fol¬ 
lows,  that  the  Power  will  be  ten  times  as  long  in 
moving  the  Weight,  by  means  of  the  Lever  A  B, 
as  it  would  be  in  moving  it  without  a  Lever. 

Thus  you  fee,  that  if  on  the  one  hand  your  Force 
be  increas’d  by  applying  the  Power  farther  from 
the  fix’d  Point,  on  the  other  hand  you  lofe  fome- 
thing  of  the  Space,  or  of  the  Time :  fo  that  if  you 
can  raife  a  Body  of  100  Pound  Weight  with  the 
Lever  A  B,  the  Power  being  at  B,  and  the  Weight 
at  A,  you  may  likewife  raife  200  Pound  Weight 
applied  at  A,  if  you  double  B  C  the  Diftance  of 
the  Power }  but  if  you  take  off  thus  half  the  Gra¬ 
vity  of  the  Weight,  you  muft  employ  as  much  more 
Time  in  the  Operation,  becaufe  in  this  Suppofition 
the  Power  muft  run  thro’  a  greater  Space. 

Hence  it  is  plain,  that  the  farther  the  Power 
moves,  the  greater  is  its  Force,  which  happens  not 
only  in  the  Lever,  but  alfo  in  all  the  other  En¬ 
gines,  as  you  will  iee  in  the  Sequel.  And  it  is  by 
this  Principle  of  Velocity  and  Space,  that  Galilaus 
and  Carte fus  have  explained  the  EfFed  of  Mecha¬ 
nical  Engines}  and  tho’  this  Principle  does  not  fa- 
tisfy  the  Mind  enough  to  ferve  for  a  Demonftra- 
tion,  yet  we  have  no  Reafon  to  doubt  of  it,  after 
what  we  have  faid  hitherto,  and  what  we  fhall  fay 
concerning  the  other  Engines. 

SCHOLIUM. 

Becaufe  the  Lever  pafles  thro’  the  Center  of 
Gravity  of  the  Weight,  it  is  evident  that  the  Force 
of  the  Power  will  be  alike  in  all  Pofitions}  that  is, 
that  the  Power  will  weigh  no  more  upon  the  ho¬ 
rizontal  Lever  A  B,  than  upon  the  inclin’d  one 
D  B }  but  this  will  not  hold  when  the  Lever  does 
not  pafs  thro’  the  Center  of  Gravity  of  the  Weight, 
as  you  will  fee  in  the  following  Theorem. 
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THEORE.M. 

If  a  Power  whofe  Line  of  Diredticn  is  perpen¬ 
dicular  to  a  Lever,  bears  up  by  means  of  that  Le¬ 
ver  a  Weight,  whofe  Center  of  Gravity  is  above 
the  Lever,  it  muft  be  greater  to  bear  it  up  when 
the  Lever  is  horizontal,  than  when  it  is  inclin’d, 
and  the  Weight  rais’d  ;  and  greater  yet,  when  the 
■W eight  is  lower. 

LEVER,  is  the  fecond  Mechanical  Powers  and 
fo  confidered,  is  only  a  Balance  fupported  by  a 
Hypomochlion  ;  only  the  Center  is  not  in  the  Middle, 
as  it  is  in  the  common  Balance ,  but  near  one  End; 
for  which  Reafon  ’tis  ufed  to  elevate  or  raife  a 
great  Weight;  whence  comes  the  Name  Lever. 

LEVIGATION,  in  Chymiftry,  is  the  grinding 
any  hard  Matter  to  a  very  fine,  or  as  they  fay,  an 
impalpable  Powder  upon  a  Marble,  as  the  Painters 
grind  their  Colours. 

LEVITATION,  is  a  Word  I  have  met  with  no 
where  but  in  Dr.  Hook’s  Opera  Poflhumaj  and  he 
means  by  it  a  Property  diredtly  contrary  to  that  of 
Gravitation  towards  the  Sun  :  And  in  his  Difcourfe 
ol  Comets,  p.  168,  he  faith  he  hath  by  many  Ob- 
fervations  difcovered,  that  tho’  there  be  a  Defcent 
of  the  Steams  from  the  Nucleus  of  the  Comet  to¬ 
wards  the  Sun,  yet  they  alfo  quickly  returned  and 
went  contrary  and  oppofite  to  the  Sun,  and  that 
fometimes  to  a  prodigious  Extent.  And  perhaps 
where  the  Power  or  Force  of  Gravitation  ceafes, 
fome  fuch  contrary  Force  may  begin :  Of  which 
there  feem  to  be  many  Inftances  in  the  Gravitati¬ 
ons  or  Attractions  of  the  Particles  of  Matter  to¬ 
ward  one  another.  (See  Attraction.)  This  Force  in 
fuch  Cafes  Sir  Ifaac  Newton  calls  Vis  Repellens ;  and 
it  appears  plainly  to  be  one  of  the  Laws  of  Nature, 
or  a  Branch  of  the  Will  of  our  Creator  in  the  ma¬ 
terial  World;  and  without  it  I  think  there  can  be 
no  poftible  Account  of  Rarefaction,  and  fome 
other  Phenomena  of  Nature.  Dr.  Hook ,  p.  170, 
takes  notice  alfo,  that  there  is  as  vafv  an  Accelera¬ 
tion  in  the  Motion  of  Levitating  Bodies,  as  there 
is  in  Gravitating  ones. 

LEVITY,  is  the  Diminution  or  Want  of  Weight 
in  any  Body,  when  compared  with  another  that  is 
heavier;  and  in  this  Senfe  is  oppofed  to  Gravity. 
The  Schools  maintain  there  is  no  fuch  thing  as  Po- 
Jitive  or  Abfolute  Levity ;  and  this  they  would  have 
to  be  the  Caufe  of  the  Emergency  of  Bodies  lighter 
in  Specie  than  Water,  up  to  the  Surface  of  that  Li¬ 
quor.  But  befides  that,  the  common  Senfe  of  Man¬ 
kind  difcovers  Gravity  and  Levity  to  be  only  rela- 
•  tive  and  comparative  Things.  The  honourable 
Mr.  Boyle  hath  by  many  Experiments  fliewn,That 
the  riling  of  Bodies  from  the  Bottom  to  the  Surface 
of  Water,  if  lighter  fpecifically  than  it,  is  by  no 
means  folvable  nor  accountable  by  any  fuch  Notion 
as  that  of  Pofitive  Levity ,  but  exa&ly  agreeable  to 
the  Laws  of  the  Hydro faticks :  See  his  New  Expe¬ 
riments  about  the  Pojitive  or  Relative  Levity  of  Bo¬ 
dies,  and  Hydrofi.  Paradoxes. 

LIBEL,  fignifies  the  Original  Declaration  of  any 
ACtion  in  the  Civil  Law ;  as  alfo  a  criminous  Re¬ 
port  of  any  Man  call  abroad,  or  otherwife  unlaw¬ 
fully  publifh’d,  and  then  called  Famofus  Libellus\ 
and  this  is  either  In  Scriptis,  or  Sine  Scriptis.  In 
Scriptis,  is  when  an  Epigram,  or  other  Writing,  is 
compofed  or  publifh’d  to  another’s  Difgrace,  which 
may  be  done  Verbis  aut  Cantilenis ;  as  where  this  is 
malicioully  repeated  or  fung  in  the  Prefence  of  o- 
thers ;  or  elfe  Traditione,  when  the  Libel,  or  any 
Copy  of  it,  is  delivered  out  to  fcandalize  the  Party. 
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Famofus  Libellus  fine  Scriptis,  may  be  twofold:  1, 
Pitturis,  as  to  paint  the  Party  in  a  fiiameful  and 
ignominious  manner:  Or,  i.Signis,  as  to  fix  a  Gal¬ 
lows,  or  other  ignominious  Signs,  at  the  Door  of 
the  Party,  or  elfewhere. 

LI  BELLO  habendo  :  Sec  Copia  Libelli  deliberanda. 

LIBERA,  anciently  fignified  a  Livery  or  Deli¬ 
very  of  fo  much  Grafs  or  Corn  to  a  cuftomary 
Tenant,  who  cuts  down  or  prepares  the  faid  Grafs 
or  Corn,  and  receives  fome  Part  or  fmall  Portion 
of  it  as  a  Reward  or  Gratuity. 

LIBERA  Chafea  habenda ,  is  a  Writ  Judicial, 
granted  to  a  Man  for  a  free  Chace  belonging  to 
his  Manor,  after  he  hath  by  a  Jury  proved  it  to 
belong  to  him. 

LIBERT ATE,  is  a  Writ  iffuing  out  of  the 
Chancery  to  the  Treafurer,  Chamberlains,  or  Ba¬ 
rons  of  the  Exchequer,  or  Clerks  of  the  Hamper,  See. 
for  the  Payment  of  any  annual  Penfion  or  other 
Sums  granted  under  the  Great  Seal:  Or  fome¬ 
times  to  the  Sheriff,  &c.  for  the  Delivery  of  any 
Lands  or  Goods  taken  upon  Forfeits  of  Recogni¬ 
zance.  It  lies  alfo  to  a  Gaoler,  for  the  Delivery 
of  a  Prifoner  that  hath  put  in  Bail  for  his  Ap¬ 
pearance. 

LIBERT AS  Ecclefiaflica,  was  the  ufual  Phrafe 
in  our  old  W  ritings  to  exprefs  Church  Liberty  and 
Ecclefiaftical  Immunities.  At  firft  this  was  only 
the  Right  of  Invefliture ;  but  afterwards  it  grew 
very  great,  extending  fo  far  under  fome  weak  Go¬ 
vernments,  as  to  a  Pretence  of  Exemption  of  the 
Perfons  and  Pofteflions  of  the  Clergy  from  the 
Civil  Power  and  JurifdiCtion. 

LIBER  TATIBUS  Allocandis,  is  a  Writ  that  lies 
for  a  Citizen  or  Burgefs  of  any  City  or  Borough, 
that  contrary  to  the  Liberties  of  the  City  or  Town 
whereof  he  is,  is  impleaded  before  the  King’s  Ju¬ 
ft  ices,  or  Juftices  Errant,  or  Juftice  of  the  Foreft, 
&c.  to  have  his  Privilege  allowed. 

LIBERT  ATIBUS  Exigendis  in  Itinere,  is  a  Writ 
whereby  the  King  willeth  the  Juftices  in  Eyre  to 
admit  of  an  Attorney  for  the  Defence  of  another 
Man’s  Liberty  before  them. 

LIBERTINE,  in  the  Civil  Law7,  is  a  Perfon 
who  is  manumifed  and  made  free  from  Bondage, 
to  which  he  was  born. 

LIBERTY,  is  the  Power  a  Man  hath  to  do,  or 
forbear  doing,  any  particular  Adtion,  according  as 
its  Doing  or  Forbearance  has  the  adtual  Preference 
in  the  Mind ;  which  is  the  fame  thing  as  to  fay, 
according  as  he  himfelf  wills  it. 

LIBRA,  one  of  the  twelve  Signs  pf  the  Zodiack, 
being  exactly  oppofite  to  Aries. 

LIBRA.  See  Pound. 

LIBRA,  a  Mechanick  Power.  See  Balance. 

LIBRA  PENS  A  [in  antient  Law  Books]  a 
Pound  of  Money  in  Weight;  it  being  ufual  in 
antient  Times  not  only  to  tell  Money,  buc  to 
weigh  it;  becaufe  many  Cities,  Lords,  and  Bifhops 
were  allowed  to  have  Mints  and  to  coin  Money, 
which  was  frequently  bad. 

LIBRATA  Terra,  was  antiently  a  Quantity  of 
Land  containing  4  Ox-gangs,  and  every  Ox-gang 
15  Acres. 

LIBRATION  of  the  Earth  [  Aftronomy ]  is  that 
Motion  of  the  Earth  fo  retain’d  in  its  Orbit,  as 
that  its  Axis  continues  continually  parallel  to  the 
Axis  of  the  World. 

LIBRATION  of  the  Moon,  (fee  EveCtion)  is  of 
three  Kinds: 

1.  Her  Libration  in  Longitude ;  which  is  a  Mo¬ 
tion  arifing  from  the  Plane  of  that  Meridian  of  the 
Moon,  (which  is  always,  nearly,  turned  towards  us) 
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being  dire  died  not  to  the  Earth,  but  towards  the 
other  Focus  of  the  Moon’s  Elliptical  Orbit ;  and 
lb  to  an  Eye  on  the  Earth  fhe  feems  to  librate  to 
and  again  in  Longitude,  or  according  to  the  Order 
of  the  Signs  in  the  Zodiack.  This  Libration  is  of 
no  Quantity  twice  in  each  periodical  Month;  viz. 
when  the  Moon  is  in  her  Apogee,  and  in  her  Pe¬ 
rigee  j  for  the  Plane  of  her  Meridian  above-men¬ 
tioned,  is  direded  alike  to  both  the  Foci. 

2.  Her  Libration  in  Latitude-,  which  arifes  hence. 
That  her  Axis  not  being  perpendicular  to  the  Piane 
of  her  Orbit,  but  inclined  to  it,  fometimes  one  of 
her  Poles,  and  fometimes  the  other,  will  nod  (as 
they  call  it)  or  dip  a  little  towards  the  Earth  j  (as  is 
the  Cafe  of  the  Poles  of  the  Earth  towards  the 
Sun)  and  confequently  fire  will  appear  to  librate  a 
little,  and  to  fhew  fometimes  more  of  her  Spots, 
and  fometimes  lels  of  them,  towards  each  Pole : 
Which  J Libration  depending  on  the  Pofition  of  the 
Moon,  in  refped  of  the  Nodes  of  her  Orbit  with 
the  Ecliptick,  (and  her  Axis  being  perpendicular 
nearly  to  the  Plane  of  the  Ecliptick )  is  very  pro¬ 
perly  faid  to  be  in  Latitude. 

And  this  is  complcated  in  the  Space  of  the  Moon’s 
Periodical  Months  ;  or  rather  while  the  Moor  is  re¬ 
turning  again  to  tire  fame  Pofition,  in  rcfpedt  of  her 
Nodes. 

3  There  is  alfo  a  Third  hind  of  Libration,  by 
which  it  happens,  that  though  another  Part  of  her 
is  not  really  obverted  to  the  Earth,  as  in  the  for¬ 
mer  Libratiohs,  yet  another  is  illuminated  by  the 
Sun :  For  frnce  her  Axis  is  perpendicular  nearly  to 
the  Plane  of  the  Ecliptick,  when  the  Moon  is  mod 
Southerly,  in  refped  of  the  Ecliptick  North  Pole ; 
fome  Parts  nearly  adjacent  to  it  will  be  illuminated 
by  the  Sun  ;  while,  on  the  contrary,  the  South  Pole 
will  be  in  Darkneis.  In  this  Cafe  therefore,  if  it 
happen  that  the  Sun  be  in  the  fame  Line  with  the 
Moon’s  Southern  Limit,  then  will  fhe,  as  fhe  pro¬ 
ceeds  from  Conjunction  with  the  Sun  towards  her 
aicending  Node,  appear  to  dip  her  Northern  Polar 
Parts  a  little  into  the  dark  Hemifphere,  and  to 
raife  her  Southern  Polar  Parts  as  much  into  the 
Light;  and  the  contrary  to  this  will  happen  the 
next  Fortnight,  while  the  New  Moon  is  defcending 
from  her  Northern  Limit;  for  then  her  Northern 
Polar  Parts  will  appear  to  emerge  out  of  Darknefs, 
and  the  Southern  Polar  Parrs  to  dip  into  it.  And 
this  feeming  Libration,  or  rather  thefe  Effedls  of  the 
former  Libration  in  Latitude,  depending  upon  the 
Light  of  the  Sun,  will  be  compleated  in  her  Syno¬ 
dical  Month.  Greg.  Afiron  Lib.  4.  Sedt.  10. 

LICENCE  [with  Painters']  is  the  Liberty  which 
the  Painter  takes  in  difpenfing  with  the  Rules  of 
Perfpedfive,  and  the  other  Laws  of  his  Art. 

LICENSE  to  arife,  is  a  Liberty  given  by  the 
Court  to  a  Tenant  that  is  Efloined  de  malo  lefti  in 
a  real  Adfion  :  For  the  Law  is.  That  in  this  Cafe  he 
may  not  arife  out  of  his  Bed,  or  at  leaf:  go  out  of 
his  Chamber,  until  he  have  been  viewed  by  Knights 
thereunto  appointed,  and  have  a  Day  affigned  him 
to  appear :  And  the  Reafon  of  this  is.  That  it  may 
appear  whether  he  cauled  himfelf  to  be  Effoined 
deceitfully,  or  not;  and  therefore  if  the  Deman¬ 
dant  can  prove  that  he  was  fcen  abroad  before  the 
View  or  Licenfe  of  the  Court,  he  fhall  be  adjudged 
to  be  deceitfully  Effoined,  and  to  have  made  De¬ 
fault. 

LICENTIA  Surgendi,  is  a  Writ  whereby  the 
Tenant  Elloi neddemalo  letti,  obtaineth  Liberry  to 

LICENTIA  Transfret andi ,  is  a  Writ  or  War¬ 
rant  directed  to  the  Keepers  of  the  Ports,  willing 
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them  to  let  fome  pafs  quietly  beyond  Sea,  who 
have  formerly  obtained  the  King’s  Licence  there¬ 
unto. 

LICHEN,  barbaroufly  called  by  fome  Serpigo  or 
Zerma:  Halliabbus  calls  it  Petigo  and  Sarpedo ;  the 
Vulgar  Voliacita.  Lichens  are  certain  Afperf.ies  of 
the  Skm,  and  as  it  were  Tumours,  which  itch 
much,  and  fend  forth  Matter.  7  he  Greeks  and 
Arabians  have  made  two  forts  of  Lichens ;  the  one 
mild  and  gentle,  the  other  fierce  and  cruel:  And' 
according  to  Avicen,  fome  are  moifi;  which  being 
rubbed,  fend  forth  a  kind  of  Dew;  others  are  diy : 
And  the  Moilt  are  more  fafe ;  but  the  Dry  is  made 
of  fait  pituitous  Matter,  turn’d  into  Melancholy 
Blood.  And  again  he  writes,  That  one  Impetigo 
brings  off  the  Skin,  by  reafon  of  its  great  Dryneis, 
and  another  does  nor;  and  that  one  is  Ambulatory 
and  Malignant,  and  another  Fixed  and  Standing; 
as  alfo  one  is  Old,  another  Freih.  Hence  it  ap¬ 
pears,  That  the  Scabies  of  Corn.  Celfus  was  nothing 
but  thefe  Lichens  of  the  Greeks,  and  the  Impetigo, 
of  the  Arabians.  It  comes  in  any  Part  of  the  Body 
but  efpecially  in  the  Face  and  Chin,  as  Galen  has 
it :  For  a  Lichen,  fays  he,  is  a  moil  ungrateful  Di¬ 
item  per  in  the  Chin,  becaufe,  it  makes  it  itch  ex¬ 
ceedingly,  and  ftretches  out  the  Parts  affeCted:  It 
is  not  a  little  dangerous;  it  fpreads  over  the  whole 
Face,  and  fometimes  reaches  the  Eyes,  and  at  laft 
makes  the  Perfon  affedted  extream  filthy  and  loath- 
fome.  Blanchard. 

LICHEN  of  the  Greeks,  is  Plinfs  Impetigo,  or  an 
Inequality  of  the  Skin,  extending  it  felf  to  the 
neighbouring  Parts,  and  accompanied  with  an  ex¬ 
traordinary  Itching,  and  dry  Pimples.  Blanchard. 

LIE  under  the  Sea ;  The  Sailors  fay  a  Ship  lies 
under  the  Sea,  when  her  Helm  being  made  fail 
a-Lee,  fhe  lies  fo  a- Hull,  that  the  Sea  breaks  upon 
her  Bow,  or  her  Broad- fide. 

LIEGE,  is  a  Word  borrowed  from  the  F eudifis, 
and  hath  two  feveral  Significations  in  the  Common 
Law,  iotnecimes  being  ufed  for  Liege-Lord,  and 
fometimes  for  Liege-Man.  Liege-Lord,  is  he  that 
acknowledged  no  Superior;  Liege-Man,  is  he  that 
oweth  Allegiance  to  his  Liege-Lord. 

LIEN,  the  fame  with  Spleen ;  which  fee. 
LLENTERIA,  [A/smpi <*]  is  a  kind  of  Loofe- 
nefs,  where  the  Meat  or  Aliment  taken  in,  is  fent 
out  of  the  Body  before  it  be  altered,  or  at  leaft 
before  it  be  digeiled. 

LIFE-REN  T,  in  Law,  is  a  Rent  or  Exhibition 
which  a  Man  receives,  either  for  Term  of  Life, 
or  for  Suftentation  of  Lite. 

LIFTING-PIECES,  are  Parts  of  a  Clock 
which  do  lift  up  and  unlock  the  Detents  in  the 
Clock-part. 

LIFTS,  are  Ropes  in  a  Ship  belonging  to 
the  Yard-arms  of  all  Yards:  And  their  Ufe  is  to 
Top  the  lard- arms,  i.  e.  to  make  the  Ends  of  the 
Yards  hang  higher  or  lower,  as  Occalion  ferves. 
The  Top  fail  Lifts  do  ferve  as  Sheats  for  the  Top¬ 
gallant  Yards,  as  well  as  for  Lifts  to  the  Top-fail 
Yards.  7  he  Haling  of  thefe  Ropes  is  called  Top¬ 
ping  the  Lifts :  I  has  they  fay.  Top  a  Starboard,  or 
Top  a  Port ;  j.  e.  hale  upon  the  Starboard  or  Lar¬ 
board-Lift. 

The  Lifts  for  the  Sprit-fail  Yard,  they  call 
Standing-Lifts. 

LIGAMENT  [Ligamentum ]  any  thing  that  ties 
or  binds  one  thing  to  another. 

LIG AMEN  TUM  :  A  Ligament  is  a  folid  and 
very  fibrous  Part  of  an  Animal  Body,  proceeding 
almofl  from  Matter  like  a  Cartilage,  different  in  Size, 
Number  and  Situation,  broad  and  round,  cold;  as 

it 
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it  comes  near  the  Conftitution  of  a  Membrane  or  a 
Cartilage ,  drier  or  moifter,  harder  or  fofter,  more 
or  lefs,  tough  and  Hexibic.  Its  Ufe  is  to  connedt 
the  Parts,  efpecially  Bones,  that  they  may  better 
perform  their  Motions.  Thofe  which  tie  the  Bones 
together  are  wholly  inlenlibie,  and  the  others  have 
but  a  dull  Senfe. 

I. IG AMENTUM  Ciliare :  See  Ciliare  Liga- 

mentum. 

LIGATURE  [in  Surgery]  a  Band  or  Fillet  of 
Cloth  or  Linnen  for  binding  the  Arm  and  facilitating 
the  Operation  of  letting  Biood. 

LIGEANCY,  is  fuch  a  Duty  or  Fealty  as  no 
Man  may  owe  to  more  than  one  Lord  ;  and  there¬ 
fore  it  is  moil  commonly  ufed  for  the  Duty  and 
Allegiance  which  every  good  Subject  owes  to  his 
Leige-Lord  the  King. 

Ligeantia ,  fays  my  Lord  Coke,  eft  duplex,  ftcut 
ftubditus  tevetur  Regi  ad  Obedientiam ,  it  a  Rex  teneiur 
fubdito  ad  Protelhonem :  And  in  another  Place,  Du¬ 
plex  eft  Ligamen  inter  Regem  <&  populum,  &c.  Vtd. 

7  Rep.  Calvin's  Cafe - Which  Paftages  fome  will 

have  to  be  an  exprefs  Authority  in  Law,  to  prove 
the  Original  Contract  between  the  King  of  Eng¬ 
land  and  the  People. 

LIGHT,  is  ufed  to  fignify  Three  Things: 

1.  That  Senfation  which  arifes  in  us  from  the 
View  of  any  Luminous  Objedt,  as  the  Sun,  a  Star, 
or  a  Candle. 

2.  Light  fignifies  the  Caufe  of  that  Senfation  in 
us,  as  it  is  an  Adtion  or  Property  exiiting  in  the 
Luminous  Body. 

3.  By  this  Word  fome  alfo  underftand  the  Aliion 
of  the  Medium  interpofed  between  us  and  the  Lu¬ 
minous  Objedt;  and  others.  That  Train  of  Rays, 
which  coming  forth  from  thence,  pervades  the 
Medium  before  it  can  come  to  affedt  our  Eyes. 

Light  is  undoubtedly  produced  by  Motion,  but 
yet  ’tis  not  every  Motion  that  will  produce  Light, 
The  Learned  Dr.  H.  in  his  Micrography,  P.  55. 
judges  the  Motion  that  produces  Light  ought  to 
have  thele  Requifites:  1.  That  it  be  exceeding 
quick,  like  the  Motions  of  Fermentation  and  Pu- 
trefadtionj  as  you  fee  in  fhining  Pickles  and  rotten 
Wood.)  2.  It  mull  be  a  Vibrative  Motion,  and  alfo 
have  its  Vibrations  exceeding  fhort:  This  he  con¬ 
cludes  from  the  fhining  of  Diamonds,  when  chafed 
or  rubbed. 

As  to  theTrajedtion  of  Light  through  the  Medi¬ 
um,  the  moft  freely  that  can  be,  he  well  obferves, 
1.  That  the  Medium  muft  be  fufceptible  and  im¬ 
partible  of  this  Morion.  2.  That  the  Parts  of  it 
muff  be  Homogeneous.  3.  That  their  Conftituti- 
on  be  fuch,  that  Light  may  be  propagated  through 
thcmasfoonas  poffible:  Though  he  afterts,  That 
it  can  by  no  Means  be  Inftantaneous;  and  feems 
( fo  long  ago  ]  fully  fatished.  That  Light  requires 
much  rhe  fime  Time  for  its  Trajedtion,  as  Mr. 
Rower  found  it  afterwards  to  do  by  the  Eclipfes  of 
jupiter's  Satellites:  See  Philof.  Tranf.  N.  136.  P. 
198 

The  Incomparable  Sir  Tfaac  Newton  allows,  with 
other  Aitronomers,  about  10  Minutes  of  an  Hour 
for  the  Motion  of  a  Ray  of  Light  from  the  Sun  to 
the  Earth.  Princip.  P.  231. 

He  found  alfo,  by  plain  and  repeated  Experi¬ 
ments,  That  the  Rays  of  Light  being  in  the  Air, 
and  palTing  near  or  through  the  Edges  of  any  opa- 
cous  or  tranfparent  Body,  (fuch  as  Pieces  of  Gold 
or  Silver  Coin,  or  fquare  Pieces  of  thofe  Metals  ; 
theEdttesof  Knives,  or  of  broken  Glafs,  &c  )  are 
always  bent  or  incurvated  towards  fuch  Bodies,  as 
if  they  were  at  trailed  by  them  3  and  of  thele,  thofe 


Rays  which  pafs  neareft  the  Edges,  are  moil:  in¬ 
curvated. 

And  from  hence  it  will  follow.  That  the  Re- 
fradtion  of  the  Rays  of  Light,  (  eipecialiy  of  thofe 
which  fall  near  the  Edges  of  Bodies  ]  is  not  made 
juft  at  the  Point  of  Incidence,  but  a  little  before 
the  Rays  enter  into  the  denfer  Medium,  and  a 
little  after  they  are  gotten  within  it. 

The  fame  Perfon  found  alfo  by  curious  Experi¬ 
ments  made  with  Prifms,  That  the  vividly  coloured 
Image,  tranfmitted  through  a  Hole,  in  a  darkened 
Room,  oppofite  to  the  Sun-beams,  and  caft  on  a 
white  Wall,  was  five  times  as  long  as  it  was  broad: 
This  ftrange  Difproportion  between  the  Length  and 
Breadth  of  the  coloured  Spectrum  put  him  uponfe- 
veral  Thoughts-  but  at  laft  he  thought  of  this 
Experimemtum  Crucis:  He  took  two  Boards,  and 
placed  one  clofe  behind  the  Prifm  at  the  Window, 
fo  that  the  Light  pafting  through  a  fmall  Hole  pur- 
pofely  made  in  it,  might  fall  on  another  Board  pla¬ 
ced  nearer  the  Wall,  at  about  12  Foot  Diftance 
from  the  former;  and  having  alfo  a  fmall  Hole  in 
it  too,  for  fome  of  the  incident  Light  to  pafs  thro’. 
Behind  this  Board  he  placed  a  fecond  Prifm,  that 
the  Rays  pafting  through  it  and  the  two  Holes  in 
the  Boards,  might  be  again  refradted  before  it  came 
to  the  Wall.  Then  he  turned  the  firft  Prifm  at  the 
Window  flowly  about  its  Axis,  foas  to  make  the  fe- 
veral  Parts  of  the  Image  caft  on  the  fecond  Board 
fucceflively  pafs  through  the  Hole  in  it,  that  fo  he 
might  obferve  to  what  Places  on  the  Wall  the  fe¬ 
cond  Prifm  would  refradt  them.  And  then  he  faw 
plainly ,  by  the  Variation  of  thofe  Places,  that  the  Light 
tending  to  that  End  of  the  Image  towards  which  the 
Re fr  allion  of  the  fr ft  Prifm  was  made,  didin  the  fe¬ 
cond  Prijm  fuffer  a  RefraHion  confiderably,  the  Light 
tending  to  the  other  End.  And  fo  the  true  Caufe  of 
the  Length  of  that  Image  was  detected  to  be  no 
other,  than  that  Light  con  ft  ft  s  of  Rays  differently  re¬ 
frangible  ;  which,  without  refpedt  to  any  Difference 
in  their  Incidence,  were  according  to  their  Degrees 
of  Refrangibility  tranfmitted  towards  divers  Parts 
of  the  Wall.  From  whence  he  juftly  concluded. 
That  Light  it  felf  was  an  Heterogeneous  Mixture  of 
differently  Refrangible  Rays.  PhilojophicalTr anf alli¬ 
ons,  N.  80. 

He  demonftrates  alfo.  That  fince  Light  is  always 
propagated  in  Right  Lines,  it  cannot  poftibly  con- 
fift  in  Action  only,  (Prop.  41,42.  Lib.  Princip.  Phil. 
Mathem.)  as  the  Carteftans  do  aflert. 

In  another  Place  of  th eTranJdffions  he  gives  the 
following  Definitions  and  Propofitions. 

DEFINITIONS. 

1.  Homogeneal,  Similar,  or  Uniform  Light,  is 
that  whofe  Rays  are  equally  refrangible. 

2.  Heterogeneal  Light,  is  that  whole  Rays  are 
unequally  refrangible. 

Note,  There  are  but  Three  Afhedfions  of  Light 
in  which  he  obferved  its  Rays  to  differ  ;  viz.  Re¬ 
frangibility,  Reflexibility,  and  Colour :  And  thofe 
Rays  which  agree  in  Refrangibility,  agree  alfo  in 
the  other  two  ;  and  therefore  may  well  be  defined 
Homogeneal,  eipecialiy  fince  Men  ufually  call  thofe 
things  Homogeneal,  which  are  fo  in  all  other  Qua¬ 
lities  that  come  under  their  Knowledge  ;  thoug  i 
in  other  Qualities  their  Knowledge  extends  not  to, 
there  may  poftibly  be  fome  Heterogeneity. 

3.  Thofe  Colours  he  calls  Simple  or  Homogeneal, 
which  are  exhibited  by  Homogeneal  Light. 


4.  And 
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4.  And  thofe  Compound  or  Homogene  ah  which 
are  exhibited  by  Homogeneal  Light. 

5.  Different  Colours  he  calls  not  only  the  more 
eminent  Species,  Red,  Yellow,  Green,  Blue,  Pur¬ 
ple,  but  all  other  the  minuted;  Gradations;  much 
after  the  fame  manner,  that  not  only  the  more  emi¬ 
nent  Degree  in  Mufick,  but  all  the  leaft  Gradations 
are  efteem’d  different  Sounds. 

FRO  POSITIONS. 

1.  The  Sun’s  Light  confifts  of  Rays  differing  by 
indefinite  Degrees  of  Refrangibility. 

2.  Rays  which  differ  in  Refrangibility,  when 
parted  from  one  another,  do  proportionably  differ 
in  the  Colours  which  they  exhibit.  Thefe  two 
Propofitions  are  Matter  of  Fadt. 

3.  There  are  as  many  Simple  or  Homogeneal 
Colours,  as  Degrees  of  Refrangibility;  for  to  every 
Degree  of  Refrangibility  belongs  a  different  Co¬ 
lour1,  by  Prop.  2.  And  that  Colour  is  Simple,  by 
Def.  1.  and  3. 

4.  Whitenefs,  in  all  refpedts  like  that  of  the 
Sun’s  immediate  Light ,  and  of  the  ufual  Objedts 
of  our  Senfes,  cannot  be  compounded  of  two  fim- 
ple  Colours  alone ;  for  fuch  a  Compofition  muff  be 
made  by  Rays  that  have  only  two  Degrees  of  Re¬ 
frangibility,  by  Def  1.  and  3.  And  therefore  it 
cannot  be  like  that  of  the  Sun’s  Light,  by  Prop.  1. 
Nor  for  the  fame  Reafon,  like  that  of  ordinary 
White  Objedts. 

5.  Whitenefs,  in  all  refpedts  like  that  of  the  Sun’s 
immediate  Light,  cannot  be  compounded  of  Sim¬ 
ple  Colours,  without  an  indefinite  Variety  of  them: 
For  to  fuch  a  Compofition  there  are  required  Rays 
endued  with  all  the  indefinite  Degrees  of  Refrangi¬ 
bility,  by  Prop.  1.  And  thole  infer  as  many  Sim¬ 
ple  Colours,  by  Def.  1,  and  3.  and  Prop.  2.  and  3. 

6.  The  Rays  of  Light  do  not  adt  on  one  another, 
in  palling  through  the  fame  Medium. 

7.  The  Rays  of  Light  fuffer  not  any  Change  of 
their  Qualities  from  Refradtion. 

8.  Nor  afterwards  from  the  adjacent  quiet  Medi¬ 
um.  Thefe  two  Propofitions  are  maniteft  de  fadio 
in  Homogeneal  Light,  whole  Colour  and  Refrangi¬ 
bility  is  not  at  all  changeable,  either  by  Refradtion, 
or  by  Contermination  of  the  quiet  Medium. 

And  as  for  Heterogeneal  Light,  it  is  but  an  Aggre¬ 
gate  of  feveral  forts  of  Homogeneal  Light ;  no  one 
fort  of  which  fuffers  any  more  Alteration  than  if 
it  were  alone,  becaufe  the  Rays  adt  not  upon  one 
another,  by Prop.  6.  and  therefore  the  Aggregate 
can  fuffer  none. 

\  9.  There  can  no  homogeneal  Colours  be  reduced 

out  of  Light  by  Refradtion,  which  are  not  commixt 
in  it  before;  becaufe,  by  Prop.  7  and  8,  Refradtion 
changeth  not  the  Qualities  of  the  Rays,  but  only 
feparates  thofe  which  have  divers  Qualities,  by 
means  of  their  different  Refrangibility. 

10.  The  Sun’s  Light  is  an  Aggregate  of  an  inde¬ 
finite  Variety  of  homogeneal  Colours,  by  Prop.  1, 
3,  and  9.  And  hence  it  is,  that  homogeneal  Co¬ 
lours  may  be  called  Primitive  or  Original. 

That  Light  is  a  Body,  M.  Molyneux ,  in  his  Diop- 
tricks,  proves  from  the  various  Properties  of  it: 

As,  . 

1.  By  the  Affedtion  of  its  being  Rcfradled,  ’tis  ma- 
nifeft,  that  Light,  in  its  Paffage  through  this  and 
t’other  Diaphanous  Body,  does  find  a  different  Re- 
fflance.  Nov/  ’tis  unconceivable  how  any  thing 
but  Body  fhould  fuffer  Ref  (lance  ;  but  we  may  con¬ 
ceive  the  Refinance  that  Light  fuffers  in  its  Paffage 
through  different  Diaphanous  Bodies  to  proceed 


from  the  Medium  hindering  the  Dijfufon  or  Difri- 
button  of  Light  through  more  of  the  Parts  of  this 
Medium,  and  confequently  it  may  be  faid  to  be 
lefs  ilium  in  able :  For  from  the  Nature  of  it.  Light 
endeavours  to  dtfufe  itfelf :  And  the  contrary,  by 
how  much  Light  does  more  equally  or  uniformly 
affedt  the  Parts  of  the  Medium  which  it  enlightens; 
or  by  how  much  it  communicates  its  Energy  to  more 
of  the  Particles  of  the  enlightened  Space,  that  Me¬ 
dium  may  be  faid  to  be  fo  much  the  more  illumi - 
71  able,  or  lefs  to  ref [l  the  Progrels  at  Light.  Whence 
it  is,  that  by  how  much  the  affedted  Parts  of  the 
Medium  are  more  folid  and  fmall ,  and  admit  be¬ 
tween  them  the  lefs  Space  tor  any  other  Heterogene¬ 
ous  Matter  that  fuffers  not  by  Light ,  by  fo  much 
the  Medium  is  faid  to  be  more  enlightened. 

And ’tis  certain.  That  Reffance  muff  proceed  from 
the  Contadl  of  two  Bodies ;  and  Coni  adt,  either  Adlive 
or  Prejfve,  belongs  only  to  Body. 

The  Second  Property  that  confirms  Light  to  be 
a  Body,  and  a  Body  moved  or  thruft  forward,  is. 
That  it  requires  Time  to  pafs  from  one  Place  to 
another,  and  does  it  not  in  an  Infant,  but  is  only 
of  all  Motions  the  quickefi :  For  Mr.  Romer  has  de- 
menffrated,  beyond  all  Contradidlion,  from  the  Ob- 
fervations  of  the  Immerfons  and  Emerfons  of  the 
Satellites  of  Jupiter,  That  Light  requires  the  Time 
of  one  Second  to  move  the  Space  of  3000  Leagues , 
or  9000  Miles,  vehich  is  near  the  Earth's  Diameter ; 
as  may  be  feen  in  the  Journal  des  Savans,  1676, 
Decemb.  7.  Philofophical  Tranfadlions,  N°  136.  Or 
Sir  lfaac  Newton's  Philof  Natur.  Math.  Lib.  1. 
Schol.  Prop.  96.  where  ’tis  afferted ,  That  Light  re¬ 
quires  about  10  Minutes  Time  to  come  from  the 
Sun  to  the  Earth :  And  ’tis  moft  evident,  without 
this  Allowance  for  the  Time  fpent  in  Light's  Mo¬ 
tion,  the  Appearances  of  the  Satellites i  Eclipfes,  and 
Emerfons,  are  not  to  be  explicated  by  any  Excen - 
tricity,  or  othei  Hypothefis. 

A  third  Proof  that  Light  is  a  Body,  is.  That  it 
cannot  by  any  Art  or  Contrivance  whatfoever,  be 
increas'd  or  diminijh'd ;  that  is  to  fay,  we  cannot 
magnify  (for  Inftance)  the  Light  of  the  Sun,  or  a 
Candle,  no  more  than  we  can  magnify  a  Cubicle 
Inch  of  Gold,  or  make  it  more  thanaCubick  Inch: 
For  whenever  we  fee  Light  increafed,  ’tis  by  rob¬ 
bing  it  of  fome  other  Part  of  the  Medium  of  its 
Light,  or  by  bringing  the  Light  that  naturally  fhould 
have  been  diffufed  through  fome  other  Part,  to  the 
more  enlightned  Place:  Thus,  for  Inftance,  in  a 
Burning-Glafs,  by  which  the  Light  of  the  Sun  is 
highly  increafed  in  its  Focus,  or  Burning-Poinr,  we 
are  firft  to  confider.  That  in  this  Focus  the  Image 
of  the  Sun  is  projected,  as  being  the  difindl  Bafe  of 
the  Glafs:  And  Secondly,  We  may  obferve  all 
round  about  this  bright  Spot  of  the  Sun’s  Image, 
there  is  caff  the  ftrong  Shadow  of  the  whole 
Breadth  of  the  Burning-Glafs :  For  all  the  Rays 
from  the  Sun,  that  would  have  fallen  on  this  broad 
ffiaded  Space,  are  now  brought  together,  and  crowd¬ 
ed  clofe  in  this  bright  Spot,  there  railing  a  vigo¬ 
rous  Light  and  violent  Heat. 

This  is  abundantly  confirmed  by  an  eafy  Expe¬ 
riment  :  For  cover  all  the  Burning-Glafs,  except 
one  fmall  round  Space  in  its  Middle,  juft  the  Big- 
nefs  of  the  bright  burning  Spot  in  its  Focus;  and 
though  there  be  a  fhaded  Space  round  the  bright 
Speck,  as  before,  yet  we  fhall  not  be  fenfible  of 
any  Increafe  either  of  Light  or  Heat ;  which  plain¬ 
ly  fhews.  That  this  Increafe  of  Light  ( when  the 
Glafs  is  all  bare  (proceeds  from  the  crowding  to¬ 
gether  of  thofe  Rays  that  would  have  fallen  on  the 
reft  of  the  Glafs,  and  which  ( were  not  the  Glafs 
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interpofed)  would  have  fallen  on  the  fhaded  Space 
round  about  the  bright  Speck. 

There  feems  but  one  Objection  againft  what  is 
here  laid  down  ;  and  that  is.  That  Light  is  increa¬ 
sed  by  Reflexion,  without  depriving  any  Place  of 
the  Light  it  would  othervvife  receive ;  or  without 
bringing  to  the  enlightened  Part  any  Light  that 
would  otherwife  efcape  it,  or  never  come  at  it. 
But  if  we  conlider  the  Matter  more  attentively,  we 
lhall  find  it  otherwife;  For  fuppofe  an  Hole  of  a 
Foot  Square  in  the  Side  of  a  Chamber,  and  that  a 
Candle  were  placed  clofe  to,  and  juft  before  the 
Middle  of  this  Hole ;  there  is  but  half  this  Candle 
that  now  enlightens  this  Room,  the  other  half  of 
its  Rays  proceeding  diredtly  out  at  the  Hole;  Let 
now  a  Looking-Glafs  be  placed  fo,  as  juft  to  fill  up 
this  Hole ;  the  Rays  which  before  would  have  gone 
out  at  the  Hole,  are  now  reflected  into  the  Room; 
fo  that  the  Hemifphere  without  the  Chamber,  which 
was  enlightened  whilft  the  Hole  continued  open,  is 
now  robbed  of  its  Light,  and  all  this  Light  is  now 
refie&ed  into  its  Room,  whereby  the  averfe  Side  of 
the  Flame  is  made  to  enlighten,  as  well  as  the  Side 
dire  ft  ly  expofed  to  the  Chamber.  What  is  faid  of 
this  Cafe,  may  be  accommodated  to  all;  For  fo 
a  Looking-Glafs  lying  horizontally,  and  reflecting 
the  Sun- beams  to  the  Ceiling  of  the  Room,  does 
plainly  hinder  the  direct  Progrefs  of  the  Rays  to 
ibme  other  Part,  and  confequently  robs  that  Pait 
of  its  Light.  This  is  evident,  by  fuppofing  an  Hole 
behind  the  Glafs,  as  in  the  former  Cafe. 

From  whence  ’tis  manifeft,  how  vainly  they  at¬ 
tempt,  who  offer  at  increafmg  Light  uniformly ,  that 
is,  equally  throughout  the  whole  Sphere  of  a  lumi¬ 
nous  Body,  or  radiating  Point :  Such  are  the  Pre¬ 
tences  of  thole  that  would  perfwade  the  World  of 
Contrivances  for  making  the  fmall  Flame  of  a  Lamp 
enlighten  (Irongly  a  whole  Chapel,  Hall,  or  Court, 
by  being  hung  up  in  the  midft  thereof;  For  thefe 
Things  are  impoffible  to  be  effected  in  Nature, 
and  they  had  as  well  pretend  to  create  Light ;  for 
there  is  no  other  way  of  increafmg  it,  unlefs  by 
robbing  another  Place  of  its  Light,  and  then ’tis  not 
unifon/ily  increafed.  We  have  a  very  fenfible  In- 
ftance  of  this  in  the  new  invented  La?ithorns,  now 
much  ul'ed  in  London,  which,  by  the  Convex- 
Glafifes  in  their  Sides,  do  ftrongly  throw  thofe  Rays 
along  the  Walks  of  the  Paflengers,  which  would 
otherwife  (were  the  Glades  away,  and  the  round 
Holes  left  openj  be  fpent  on  Parts  of  the  Streets 
not  frequented ;  whereby  the  untrodden  Parts  of 
the  Streets  are  robbed  of  their  Light ,  more  ftrongly 
.  to  fupply  and  enlighten  the  Paths  where  the  Light 
is  requilite. 

The  Intenfenefs  of  Light  (as  alfo  of  Heat)  is 
always  proportionable  to  the  Denfity  of  the  Rays 
that  produce  it ;  And  that  Denfity  always  is  in  all 
-  Plages,  or  at  all  Diftances  from  the  Center  of  R  a- 
diation,  a:  the  Squares  of  fuch  Diftances  reciprocally. 

ISee  Quality. 

In  the  French  Memoirs  of  the  Royal  Academy 
of  Sciences,  there  is  an  Account  of  a  New  Theory 
of  Light,  which  is  ftarted  by  M.  Malcbranche :  He 
.  thinks  Light  and  Colours  do  arife  from  Vibrations 
of  the  infenfible  Parts  of  Bodies,  as  Sounds  do ; 
And  therefore,  according  to  the  Degree  of  the  Ra¬ 
pidity  of  the  Motion  of  the  Parts  of  a  luminous 
Body,  it  will  appear  enlightened  more  or  left  ^  and 
in  lefler  Degrees  of  fuch  vibrating  Motion,  it  will 
appear  not  luminous,  but  of  luch  and  fuch  Co¬ 
lours. 

LIGHT.  In  the  French  Memoirs  of  the  Aca¬ 
demy  of  Sciences,  A.  D.  1699,  there  are  fomc  Re- 
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flections  about  the  Nattre  of  Light  and  Colours, 
and  of  the  Generation  of  Fire,  by  Mr .Malebranchej 
in  which  he  endeavours  to  fupport  his  Notion  be¬ 
fore  communicated  in  his  Recherches  de  la  Verite , 
and  in  his  Metaphyfcks ,  viz.  That  L  ight  and  Co¬ 
lours  do  confift  only  in  the  various  Fulfes  or  Vi¬ 
brations  of  the  Ethereal  or  Subtile  Matter. 

Dr.  Hook ,  in  his  Op.  Pojlhuma,  p.  54.  confidering 
the  exceeding  Hardnefs  of  a  Diamond,  and  its  won¬ 
derful  Property  of  emitting  Light  or  fhining  in  the 
Dark,  upon  being  rubbed  or  firuck,  thinks  that  there 
is  this  one  Effcntial  Property  neceflary  only  to  the 
Exiftence  of  Light,  m.  a  very  quick  vibrative  Mo¬ 
tion  ;  tor  in  this  Experiment  there  is  neither  Com- 
buftion  nor  Flame,  as  in  Fire;  nor  Moifture  and 
Putrefaction,  as  in  Fifh,  Flefh  of  Veal,  rotten  Wood, 
&c.  nor  a  Motion  of  the  Animal  Spirits,  (which 
fome  think  to  be  the  Caufe  of  the  Light  in  Glo- 
worms,  the  Eyes  of  Cats,  <&c.)  eflentially  neceflary 
to  the  Production  of  this  Quality. 

The  fame  Author  thinks  that  Ariflotle’s  Defini¬ 
tion  of  Light,  <pws  iftv  «  \vzeytiet  7?  A/apapSV,  That 
it  is  the  inworking  of  the  Diaphanous  Body,  or  of 
the  Medium,  or  the  Internal  Action  of  the  Pellucid 
or  Tranfparent  Body,  is  the  Light  of  which  we  are 
fenfible,  or  which  moves  our  Eye ;  So  that  he  makes 
Light  in  the  luminous  Body  to  be  a  peculiar  Mo¬ 
tion  of  it,  which  the  lucid  Body  can  communicate 
to  the  tranfparent  Medimn,  or  to  {uch  a  Body  as  is 
fit  to  propagate  it.  And  Light  in  the  Eye  is  this 
Motion  imprefled  on  it;  by  which  the  Soul  be¬ 
comes  fenfible  of  it. 

P.  1 14.  The  Doctor  aflerts.  That  the  Power  or 
Force  of  Light  decreafes  in  a  quadruplicate  Ratio 
of  the  Diftances  reciprocally  taken,  or  as  the  fqua- 
red  Squares  of  the  Diftances  reciprocally ;  and  con- 
fcquently  the  Effect  of  Light,  or  the  Motion  it  caufes 
in  other  Bodies,  will  be  in  fubduplicate  Proportion 
of  the  Powers ;  and  therefore  only  in  duplicate  Pro¬ 
portion  of  the  Diftances  reciprocally  taken. 

P.  1 1 8.  The  Length  of  the  Strokes  of  the  Pulfes 
of  Light  are  in  duplicate  Proportion  of  the  Diftan¬ 
ces  reciprocally,  pag.  121.  Suppofe  then  that  the 
Length  of  the  Pulfe  from  the  Centre  outwards  at 
the  Body  of  the  Sun  fhould  be  one  Inch,  the  Length 
of  the  Pulfe  of  Light  here  with  us  would  not  be 
the  1000000th  part  of  the  thicknefs  of  a  Hair;  and 
yet  is  that  amazing  Organ,  the  Eye,  fo  wifely  con¬ 
trived,  as  that  the  Strength  of  the  Pulfe,  which 
was  deftroyed  by  fo  vait  a  Diftance,  is  reftored 
again  to  a  good  part  of  its  firft  Power;  for  as  in 
diverging  Rays,  the  Length  of  the  Pulfe  decreafes 
in  a  duplicate  Ratio  of  the  Diftance;  fo  in  con¬ 
verging  Rays,  it  increafes  in  that  Ratio,  and  in  a 
contrary  Order. 

I  have  before  fhewn  from  Sir  Ifaac  Newton,  that 
Light  is  propagated  in  Time;  and  he  then  fuppo- 
fed  about  10  Minutes  were  taken  up  in  its  Paflage 
from  the  Sun  to  us;  But  in  his  Opticks  he  deter¬ 
mines  this  Matter  more  accurately.  Romer  firft,  and_ 
after  him  others,  had  obferved  that  the  Eclipfcs  of 
Jupiter’s  Satellites  happen  about  7  or  8  Minutes 
fooner  than  they  ought  to  do  by  the  Tables,  when 
the  Earth  is  interpofed  between  the  Sun  and  that 
Planet;  but  as  much  later,  when  the  Earth  is  be¬ 
yond  the  Sun  in  refpedt  of  Jupiter :  the  Reafon  of 
which  is,  that  the  Light  of  the  Satellites  hath  far¬ 
ther  to  go  in  the  latter  Cafe,  than  in  the  former, 
by  the  Diameter  of  the  Earth’s  Orbit.  Some  In¬ 
equalities  of  Time  indeed  may  arife  from  the  Ec¬ 
centricities  of  the  Orbits  of  the  Satellites;  but  thefe 
can’t  anfwer  in  all  the  Satellites,  and  at  all  times, 
to  the  Pofition  and  Diftance  of  the  Earth  from  the 
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Sun.  The  mean  Motion  of  Jupiter’s  Satellites  is 
alfo  fwifter  in  his  Defcent  from  his  Slphelium  to  his 
Terihelium,  than  in  his  Afcent  in  the  other  half  of 
his  Orb.  But  this  Inequality  hath  no  refpedt  to 
the  Pofltion  of  the  Earth,  and  in  the  three  interior 
Satellites  is  infenfible,  as  he  found  by  Computation 
from  the  Theory  of  their  Gravity. 

After  this  Sir  Ifaac  advances  this  Proportion, 
Which  is  the  12th  of  Part  3.  of  the  fecond  Book 
of  his  Opticks,  viz. 

Every  Ray  of  Eight  in  its  Fajfage  through  any  re¬ 
fracting  Sub  fiance  is  put  into  a  certain  tranfent  Con¬ 
stitution  or  State ,  -which  in  the  Progrefs  of  the  Ray 
returns  at  equal  Intervals ,  and  difpojes  the  Ray  at 
every  Return  to  be  eafily  tranfmitted  thro ’  the  next 
refrading  Surface,  and  between  the  Returns  to  be 
eafly  reflected  by  it.  This  is  manifeft  from  his  5, 
9,  12  and  15th  Obfervations.  Whence  it  appears, 
that  one  and  the  fame  fort  of  Rays,  at  equal  An¬ 
gles  of  Incidence  on  any  thin  tranfparent  Plate,  is 
alternately  reflected  and  tranfmitted  for  many  Suc- 
ceffions,  according  as  the  Thicknefs  of  the  Plate 
increafes  in  Arithmetical  Progreffion  of  the  Num¬ 
bers  o,  1,  2,  3,  4,  5,  6,  7,  8,  <&c.  ( See  Colours. ) 

And  this  alternate  Rvfledtion  and  Tranfmiffion,  he 
found  by  his  24th  Obfervation,  continues  for  a- 
bove  100  Viciffitudes;  nay,  as  he  proves  afterwards, 
to  many  thoufands;  being  propagated  from  one 
Surface  of  a  Glafs  Plate  to  another,  tho’  the  Thick¬ 
nefs  of  the  Plate  be  ^  of  an  Inch  and  more.  So 
that  this  Alternation  ieems  to  be  propagated  from 
every  refradling  Surface  to  all  Diftances  without 
End  or  Limitation.  He  fhews  alfo,  that  this  alter¬ 
nate  Refledtion  and  Refradtion  depends  on  both 
the  Surfaces  of  every  thin  Plate,  becaufe  it  depends 
on  their  Diftance;  but  that  it  is  performed  at  the 
fecond  Surface.  It  is  alfo  influenced  by  fome  Adlion 
or  Difpofltion  propagated  from  the  firfl:  to  the  fe¬ 
cond  ;  becaufe  otherwife  at  the  fecond  it  would 
not  depend  on  the  firft :  And  this  Adlion  or  Difpo¬ 
fltion,  in  its  Propagation,  intermits  and  returns  by 
equal  Intervals.  What  kind  of  Adlion  or  Difpofl¬ 
tion  this  is  ;  whether  it  conflft  in  a  vibrating  or  a 
circulating  Motion  of  the  Ray,  or  of  the  Medium, 
or  fomething  elfe,  the  Author  does  not  enquire : 
But  be  allows  thofe  that  are  averfe  to  all  new  Dif- 
coveries  which  they  can’t  explain  by  Hypothefes, 
at  prefent  to  fuppofe.  That  as  Stones  by  falling  up¬ 
on  Water  put  it  into  an  undulating  Motion,  and 
all  Bodies  by  Percuffion  excite  Vibrations  in  the 
Air;  fo  the  Rays  of  Light,  by  impinging  on  any 
refradting  or  refledting  Surface,  excite  Vibrations 
in  the  refradling  or  refledting  Medium ;  and  by  fo 
doing  do  agitate  the  folid  Parts  of  the  refradling  or 
refledting  Body;  and  by  that  Agitation  caufe  the 
Body  to  grow  warm  or  hot :  That  the  Vibrations 
thus  excited  are  propagated  in  the  refradling  or  re¬ 
fledting  Medium  or  Subftance,  much  after  the  man¬ 
ner  that  Vibrations  are  propagated  in  the  Air  for 
caufing  Sound ;  and  that  they  move  fafter  than  the 
Rays,  fo  as  to  overtake  them ;  and  that  when  any 
Ray  is  in  that  Part  of  the  Vibration  which  con¬ 
spires  with  its  Motion,  it  ealily  breaks  thro’  a  re¬ 
fradting  Subftance;  but  when  it  is  in  a  contrary 
part  of  the  Vibration,  which  impedes  its  Motion, 
it  is  eafily  refledted;  and  confequently,  that  every 
Ray  is  fucceffively  difpofed  to  be  eafily  refledted  or 
tranfmitted  by  every  Vibration  which  overtakes  it. 
Whether  this  Hypothefis  be  true  or  falfe,  he  doth 
not  confider  at  prefent,  contenting  himfelf  with 
the  Certainty  of  the  Fadt,  That  he  hath  difcovered 
the  Rays  of  Light  by  fome  Caufe  or  other  to  be 
^hus  alternately  difpofed  to  be  refledled  or  refradted 
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for  many  Viciffitudes.  The  Returns  of  this  Difpo¬ 
fltion  of  any  Ray  to  be  refledted,  he  calls  Fits  of 
eafy  Reflection ;  and  thofe  of  its  Difpofltion  to  be 
tranfmitted,  he  calls  Fits  of  eafy  Tranjmijjion ;  and 
the  Space  it  puts  between  every  Return  and  the 
next  Return,  he  calls  the  Intervals  of  its  Fits.  Then 
at  Prop.  13,  he  fhews,  that  the  Reaion  why  the  Sur¬ 
face  of  all  thick  tranfparent  Bodies  refledt  part  of 
the  Light  incident  on  them,  and  refradt  the  reft, 
is  that  fome  Rays  at  their  Incidence  are  in  Fits  of 
eafy  Refledtion,  and  others  in  Fits  of  eafy  Tranf- 
miffion.  This  appears  from  his  24th  Obfervation, 
where  the  Light  refledled  by  thin  Plates  of  Glaft 
and  Air;  which  to  the  naked  Eye  appeared  evenly 
white  all  over,  did  thro’aPrifm  appear  waved  with 
many  Succeffions  of  Light  and  Darkneft,  made  by 
alternate  Fits  of  eafy  Refledtion  and  eafy  Tranf- 
miffion;  the  Prifm  fevering  and  diftinguifning  the 
Waves  of  which  the  white  Light  was  compoied. 

And  hence  ’ds  plain.  Light  is  in  its  Fits  of  eafy 
Refledtion  and  eafy  Tranfmiffion  before  its  Inci¬ 
dence  on  any  tranfparent  Body :  And  probably  it 
is  put  into  fuch  Fits  at  its  firfl  Emijflon  from  lumi¬ 
nous  Bodies,  and  continues  in  them  during  all  its 
Progrefs.  For  thefe  Fits  are  of  a  lafting  Nature; 
as  appears  by  what  he  proves  elfewhere. 

He  fuppofes  here  the  Tranfparent  Bodies  to  be 
thick;  becaufe  if  the  Thicknefs  of  the  Body  be 
much  lefs  than  the  Interval  of  the  Fits  of  eafy  Re¬ 
fledtion  and  eafy  Tranfmiffion  of  the  Rays,  the 
Body  lofeth  its  refledting  Power.  For  if  the  Rays, 
which  at  their  entring  into  the  Body  are  put  into 
Fits  of  eafy  Tranfmiffion,  arrive  at  the  fartheft 
Surface  of  the  Body,  before  they  be  out  of  thole 
Fits,  they  muft  be  tranfmitted.  And  this  is  the 
Reafonwhy  Bubbles  of  Water  lofe  their  refledting 
Power  when  they  grow  very  thin,  and  why  all 
Opake  Bodies,  when  reduced  into  very  lmall 
Parts,  become  Tranfparent. 

Fie  fhews  alfo,  that  thofe  Surfaces  of  Tranfpa¬ 
rent  Bodies,  which,  if  the  Rays  be  in  a  Fit  of  Ke- 
fradtion,  do  refradt  it  moft  ftrongly,  if  the  Ray  be 
in  a  Fit  of  Refledtion,  do  refledt  it  moft  eafily. 

After  this  he  gives  feveral  other  curious  Propo- 
fitions;  from  whence  he  fhews,  that  ’tis  eafy  to 
colledt  the  Intervals  of  the  Fits  of  eafy  Refledtion 
and  eafy  Tranfmiffion  of  any  forts  of  Rays  refradted 
in  any  Angle  into  any  Medium,  and  thence  to 
know,  wheiher  the  Rays  fhall  be  refledted  or 
tranfmitted  at  their  fublequent  Incidence  on  any 
Pellucid  Medium. 

By  the  Experiments  and  Obfervation  about  the 
Inflection  of  the  Rays  of  Light  (See  Inflexion]  he 
makes  it  plain,  that  Bodies  ad  on  Light  at  a  di¬ 
stance,  and  by  that  Adlion  bend  the  Rays  of  it  • 
and  that  this  Adtion  is  ftrongeft  at  the  leaft  di- 
ftance.  He  fliews  alfo,  that  Rays  which  differ  in 
Refr angibility  differ  alfo  in  Flexibility ;  and  by  their 
different  Infledtions  it  is  that  they  are  Separated  one 
from  another,  fo  far  as  after  Separation  to  make 
the  three  Fringes  of  Colours  mentioned  in  thofe 
Experiments:  And  ’tis  probable  the  Rays  of  Light, 
in  paffing  by  the  Edges  and  Sides  of  Bodies,  are 
bent  feveral  times  backwards  and  forwards  with 
a  Motion  like  that  of  an  Eel ;  and  that  the  faid 
coloured  Fringes  of  Light  arife  from  three  fuch 
Bendings.  ’Tis  probable  alfo  that  the  Rays  of 
Light  which  fall  upon  Bodies,  and  by  that  means  are 
refledted  or  refradted,  begin  to  bend  before  they 
arrive  at  the  Bodies;  and  that  Light  is  refledted, 
refradted  and  infledted,  by  one  and  the  fame  Prin¬ 
ciple  adting  vanoufly  in  various  Circumftances. 
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’Tis  probable  alfo,  that  Bodies  and  Light  adt 
mutually  on  one  another:  Bodies  upon  Light,  in 
emitting,  reflecting,  refradting  and  infledting  it; 
and  Light  on  Bodies,  by  heating  them,  and  put¬ 
ting  their  Parts  into  a  'vibrating  Motion ,  wherein 
Heat  conflfts. 

All  fix'd  Bodies,  when  heated  beyond  a  certain 
drgree,  do  emit  Light  and  Jhine  ;  and  this  Shining 
And  Emiflion  of  Light  is  probably  caufed  by  the 
vibrating  Motions  of  the  Parts ;  and  all  Bodies 
abounding  with  Earthy  Particles,  and  efpeciaily 
when  they  are  fulphureous,  when  their  Parts  are 
futflciently  agitated,  do  emit  Light;  whether  this 
Agitation  be  caufed  by  Attrition ,  by  Percuflion, 
by  Putrefadtion,  or  a  vital  Motion  in  an  Animal 
Body,  &c.  or  any  other  way.  Thus  the  Sea-water 
fhines  in  a  Storm;  guickfilver  when  Jbaken  in 
Vacuo  ;  a  Cat’s  Back,  or  a  Horfe’sNeck,  rubb’d  by 
the  Hand  in  the  dark;  Wood,  Flelh  and  Fifh, 
when  putrified. 

The  fame  admirable  Author,  in  the  new  Queries 
annexed  to  the  Latin  Edition  of  his  Of  ticks,  thinks 
it  probable,  that  there  are  yet  fome  other  congenite 
Properties  of  the  Rays  of  Light  befides  thofe  above 
defcribed;  one  of  which  the  Refradtion  of  that 
if  range  Body  Ifland  Chryflal  acquaints  us  with. 
This&was  firft  taken  notice  of  by  Erafmus  Bartho- 
liuus,  but  afterwards  more  accurately  defcribed 
by  Hugens  in  his  Book  of  Light,  written  in  French. 
This  Chryflal  is  a  pellucid  and  fiflil  Stone,  equal¬ 
ling  Rock  Chryflal  or  clear  Water  in  Tranfpa- 
rence ;  ’twill  bear  being  white  hot  in  the  Fire,  and 
.after  that  will  lofe  its  Tranfparence :  By  a  very 
violent  Heat  it’s  reduced  to  a  Calx,  but  will  not 
melt  nor  run :  Being  macerated  for  a  Day  or  two 
in  Water,  it  alfo  lofes  its  natural  Politure;, on  rub¬ 
bing,  it  difcovers  an  Eledtrick  Quality,  and  with 
Aqua  fortis  makes  an  Ebullition.  It  feems  to  be  a 
kind  of  Talk.  If  a  piece  of  this  Chryflal  be  laid 
upon  the  Leaf  of  a  Book,  each  Letter  feen  thro’ 
the  Chryflal,  by  a  kind  of  double  Refledtion,  ap¬ 
pears  double  :  And  if  any  Ray  of  Light  fall  on  any 
of  its  Surfaces,  either  perpendicularly  or  oblique¬ 
ly,  it  is  always  divided  by  a  double  Refradtion 
into  two  Rays ;  each  of  which  is  of  the  fame  Co¬ 
lour  with  the  Incident  Ray,  and  they  appear  equal 
to  one  another  as  to  the  Quality  ol  Light.  One 
of  thefe  two  Refradtions  is  conformable  to  the 
known  Laws  of  Opticks ;  viz.  That  the  Sine  of 
the  Incidence  out  of  Air  into  the  Chryflal  is  to  the 
Sine  of  Refradtion:  :  as  5  is  to  2.  But  the  other, 
which  may  be  called  the  Unufual  Refraction,  is 
made  thus:  Let  ADBC  be  the  Surface  of  the 
Refiadting  Chryflal,  C  the  greateft  folid  Angle 
belonging  to  that  Surface :  Let  G  E  H  F  be  the  op- 
pofite  Surface,  to  which  the  Line  C  K  is  perpen¬ 
dicular  :  This  Perpendicular  with  the  Line  C  F 
reprefenting  the  extream  Edge  of  the  Chryflal  con¬ 
tain  an  Angle  of  190.  3'.  Join  KF;  in  which  take 
K  L  fo,  that  the  Angle  KCL  may  be  of  6°.  40'. 
but  the  Angle  LCF  of  120.  23'.  This  being 
done.  Jet  the  Line  ST  reprefent  any  Incident  Ray 
of  Light  in  the  Point  T  ;  let  T  V  be  the  refradted 
Ray ;  and  what  that  is  may  be  found  by  the  given 
Ratio  of  the  Sines  of  5  to  3,  according  to  the 
common  Laws  of  Opticks.  Then  draw  V  X  parallel 
and  equal  to  K  L,  and  fo  pofited  that  it  may  lie 
the  fame  way  towards  V,  as  L  doth  in  refpedt  of 
K.  Join  T  X ;  and  that  Line  T  X  Hull  be  the 
unufual  RefraCted  Ray,  being  carried  by  the  new 
Refradtion  from  T  to  X.  If  then  the  Incident 
Ray  ST  fall  alfo  perpendicularly  on  the  Refradting 
Surface,  thofe  two  Rays  TV,  and  T  X,  into 


which  by  Refradtion  it  is  divided,  will  become 
parallel  to  the  two  Lines  C  K  and  C  L :  and  the 
other  Ray  will  be  tranfmitted  perpendicularly,  ac¬ 
cording  to  the  common  Laws  of  Opticks ;  and  the 
other  ( viz.  T  X  )  diverging  by  this  unulual  Re¬ 
fradtion  from  the  Perpendicular,  will  make  with  it 
the  Angle  V  T  X  of  about  6  degr.  as  is  found  by 
Experience. 

And  hence  the  Plane  TVX,  andfuch  likefimi- 
lar  Planes,  which  are  parallel  to  the  Plane  CFK, 
may  be  called  the  Planes  of  Perpendicular  Refracti¬ 
on  ;  and  that  Part,  Side  or  Place  towards  which 
the  Lines  K  L  and  V  X  tend,  and  which  are 
drawn  from  the  Points  K  and  V,  may  be  called 
the  Part,  Place,  or  Side  ot  Unufual  Refaction. 


In  like  manner  Rock  Chryflal  hath  a  double  Re¬ 
fradtion  ;  but  the  Difference  between  the  two  Re¬ 
fradtions  is  lefs  and  lefs  confpicuous,  than  in  the 
Ifland  Chryflal. 

When  the  Ray  ST,  which  falling  on  the  firft 
Surface  of  the  Ifland  Chryflal,  is  divided  into  the 
two  Rays  T  V,  and  T  X ;  and  thofe  two  Rays 
come  to  the  latter  Surface  of  the  faid  Chryflal ; 
then  the  Ray  T  X,  which  in  the  firft  Superficies 
is  refradted  in  the  unufual  Ratio ,  will  be  again  re¬ 
fradted  entire  with  the  fame  unufual  Ratio,  fo  that 
thefe  two  Rays  will  emerge  out  of  the  fecond  Surface 
in  Lines  parallel  to  the  firft  incident  Ray  S  T.  For 
the  fame  will  happen  alfo  as  to  the  Ray  TV, 
which  being  refradted  in  the  firft  Surface  with  the 
ufual  Ratio,  will  alfo  be  again  refradted  at  the 
fecond  with  the  ufual  Ratio. 

And  if  of  two  pieces  of  Ifland  Chryftal,  one  be 
fo  placed  after  another,  that  all  the  Surfaces  of  the 
latter  be  refpedtively  parallel  to  thofe  of  the  for¬ 
mer:  Now  alfo  thofe  Rays,  which  in  the  firft  Sur¬ 
face  of  the  firft  Chryftal  were  refradted  with  the 
ufual  Ratio,  fliall  in  all  the  latter  Surfaces  be  re¬ 
fradted  with  the  fame  ufual  Ratio ;  and  thofe  Rays, 
which  in  the  firft  Surface  of  the  former  Chryftal 
were  refradted  with  the  unufual  Ratio,  fhall  in  all 
the  latter  Surfaces  be  refradted  with  the  unufual 
Ratio :  And  the  fame  thing  will  come  to  pals  when 
the  Surface  of  the  two  Chryftals  are  inclined  one 
to  another,  fo  their  Planes  of  Perpendicular  Refra¬ 
ction  be  but  parallel. 

There  is  therefore  fome  congenite  Difference  in 
the  Rays  of  Light,  that  occafions,  as  in  this  Expe¬ 
riment,  fome  of  them  to  be  refradted  in  the  ufual 
Ratio  always,  and  others  always  in  the  unufual 
Ratio ;  for  if  it  were  not  congenite,  but  did  arife 
from  fome  new  Modifications  impreffed  on  the 
Rays  in  the  firft  Refradtion,  then  that  would  be 
changed  by  the  fame  kind  of  new  Modifications- 
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in  the  three  following  Refractions.  Bat  no  fuch 
thing  happens:  But  the  Property  continue?  always 
the  fame,  and  hath  the  very  fame  Effect  in  the 
Rays  in  all  thole  Refractions:  Wherefore  this 
unufual  RefraCtion  muft  depend  on  fome  congenite 
Property  in  the  Rays  of  Light.  And  ’tis  very  well 
worth  while  to  enquire,  whether  there  may  not  be 
other  fuch ,  as  yet  unobferved  and  unknown. 

For  one  would  fufpect  that  there  are  divers  Sides 
of  the  Rays  of  Light,  and  thofe  endued  with  divert 
congenite  Properties :  For  if  the  Planes  of  Perpen¬ 
dicular  RefraCtion  of  the  fecond  piece  of  Chry¬ 
ftal  be  placed  at  Right  Angles  with  the  Planes  of 
Perpendicular  Refraction  of  the  firft  Chryftal;  then 
will  the  Rays,  which  in  their  Projection  thro’  the 
firft  Chryftal  were  refracted  with  the  ufual  Ratio 
in  palling  through  the  fecond  be  refracted  with  the 
unufual  Ratio ;  and  thofe  Rays,  which  in  palling 
thro’  the  firft  Chryftal  were  refracted  with  the 
unufual  Ratio,  fhall  in  palling  through  the  fecond 
be  refrated  with  the  ufual  Ratio,  f Wherefore  there 
are  not  two  divers  kinds  of  Rays  in  their  own  Na¬ 
ture  different;  of  which  one  fort  are  always  and 
in  all  Pofitions  refrated  with  the  ufual,  and  others 
with  the  unufual  Ratio:  But  thefe  two  kinds  of 
Rays,  as  mentioned  in  the  laft  Experiment,  did 
only  differ  in  this,  that  the  Rays,  according  to  their 
different  Pofition,  did  with  their  different  Sides 
refpet  the  Place,  Region  or  Side  of  unufual  Refracti¬ 
on  in  the  Chryftal :  For  in  the  prefent  Experiment, 
one  and  the  fame  Ray  is  refrated  one  way  w'ith 
the  ufual,  the  other  way  with  the  unufual  Ratio, 
according  to  the  Pofition  of  its  Sides  to  thofe  of 
the  Chryftal.  If  the  fame  Sides  of  any  Ray  look 
towards  the  fame  Parts  of  each  Chryftal,  then  will 
that  Ray  be  refrated  with  one  and  the  fame  Ratio 
in  each  Chryftal;  but  if  that  Side  of  the  Ray, 
which  is  turned  towards  the  Place  of  unufual  Re¬ 
fraction  in  the  former  Chryftal,  be  diftant  90°. 
from  that  Side  of  the  fame  Ray  which  looks  to¬ 
wards  the  Place  of  unufual  RefraCtion  of  the  fecond 
Chryftal  ( which  may  be  done,  by  fo  turning  the 
lecond  Chryftal,  that  it  fhall  look  towards  the 
former  Chryftal,  and  confequently  the  Rays  of 
Light  themfelves  in  a  different  Pofition )  that  Ray 
Will  now  be  refraCted  in  different  Ratio’s  in  the 
different  Chryftals.  So  that  you  may  determine, 
whether  the  Rays,  which  fall  on  the  fecond  Chry¬ 
ftal,  will  be  refraCted  in  the  ufual  or  unufual  Ratio. 
And  for  this  there  is  nothing  more  required,  than 
that  the  fecond  Chryftal  be  fo  turned  about,  that 
its  Place  or  Region  of  unufual  RefraCtion  be  accord¬ 
ingly  pofited  on  this  or  that  Side  of  the  Ray. 

Wherefore  every  Ray  may  be  confidered  as  ha¬ 
ving  four  Sides;  two  of  which  being  diredtly  op- 
pofite  to  one  another,  caufe  that  the  Ray  be  always 
refraCted  in  the  unufual  Ratio ,  whenever  either  of 
thofe  Sides  is  turned  towards  the  Side  or  Place  of 
unufual  RefraCtion  in  the  Chryftal :  But  the  other 
two  Sides,  as  often  as  either  of  them  is  turned  to¬ 
wards  the  Side  of  unufual  RefraCtion  in  the  Chry¬ 
ftal,  do  yet  caufe  the  Ray  to  be  refradted  with  the 
ufual  Ratio.  The  two  former  Sides  of  the  Ray 
therefore  may  be  called  the  Sides  of  unufual,  the  two 
latter  of  ufual  RefraCtion.  And  becaufe  thefe  Difi 
po ft  ions  were  in  the  Rays  before  they  fell  on  the 
2d,  3d,  and  4th  Surface  of  the  2  Chryftals,  nor 
were  they  at  all  changed  by  the  Refradtion  of  the 
Rays  in  their  Paffage  thro’  thofe  Surfaces,  bur  the 
Rays  were  refradted  by  one  and  the  fame  Law  in 
every  one  of  the  four  Surfaces,  it  feems  that  thefe 
Difpoftions  are  properly  congenite  to  the  Rays  of 
Light,  and  were  not  at  all  changed  by  the  firft 


P\.efraction ;  but  that  it  is  on  the  account  of  thefe 
. Difpoftions  in  the  Rays,  that  they  were  refradted 
in  their  Incidence  on  the  firft  Surface  of  the  f.rft 
Chryftal,  fome  in  the  ufual,  and  fome  in  the  un¬ 
ufual  Ratio,  according  as  their  Sides  of  ufual  or  un¬ 
ufual  RefraCtion  at  that  time  refpedted  the  Sides  or 
Place  of  unufual  RefraCtion  in  that  Chryftal. 

All  the  Rays  of  Light  therefore  have  two  op- 
polite  Sides,  in  which  the  Property  is  congenite,  on 
which  the  unufual  RefraCtion  depends ;  and  the 
othertwo  Sides  are  without  any  fuch  Property.  And 
it  requires  yet  further  ro  be  confidered,  whether 
there  be  not  even  other  Properties  of  Light,  by 
which  the  Sides  of  the  P>.ays  differ,  and  are  diftin- 
guijhed  from  one  another—; 

After  this  he  thews,  that  in  an  Oblique  Incidence 
of  the  Rays  upon  the  firft  Chryftal,  the  lame  Dif¬ 
ference  between  them  appears,  as  when  they  fail 
perpendicularly  to  the  former  Properties. 

From  the  whole  therefore  may  be  very  juftly 
concluded.  That  all  thofe  Hypothefies  are  faife  and 
precarious  which  have  been  yet  advanced,  in  or¬ 
der  to  explain  the  Phenomena  of  Light  by  new 
JSlodifications  of  the  Rays ;  for  they  do  not  depend 
on  any  fuch  Modifications,  but  on  congenite  and  im¬ 
mutable  Properties,  efientialiy  inherent  in  the  Rays. 

And  equally  erroneous  alfo  are  thofe  Hypothefies, 
which  attempt  to  explain  the  Phenomena  of  Light 
by  any  Pre/Jure  or  Pulfie  imprefled  upon  the  fluid 
Medium  by  Motion;  for  thefe  at  long  run  depend 
upon  the  new  and  different  Modifications  of  the 
Rays,  and  fo  fall  in  with  the  other. 

But  further,  if  Light  confifted  only  in  a  Prejfiure 
upon  the  Medium ,  it  muft  be  either  without  any 
local  Motion ;  and  then  ’tis  impoftible  to  account 
tor  the  Agitation  and  Heat  produced  in  Bodies  by 
the  Refraction  and  Reflection  of  the  Rays:  Or  if 
it  be  fuppofed  to  coniift  in  Motion  propagated  to 
all  Diftances  in  an  Inftant,  to  that  muft  be  re¬ 
quired  an  infinite  Force  acting  every  Moment,  and 
in  each  lucid  Particle.  But  did  Light  coniift  in  a 
Prejfiure  or  a  Motion  propagated  thro’  a  fluid  Me¬ 
dium,  whether  it  be  propagated  inftantaneoufly,  or 
in  time,  it  could  not  be  done  in  Right  Lines,  but 
muft  infleCt  back  upon  itfelf  in  a  Shadow;  lor 
Prejfiure  or  Motion  in  a  fluid  Medium,  whenever 
ic  meets  with  any  Obftacle  which  may  impede 
Part  of  its  Motion,  cannot  be  propagated  in  Right 
Lines,  but  muft  be  infleCted  back  towards  itfelf, 
and  diffiifed  every  way  throughout  the  quiej'cent 
Medium  which  lies  beyond  the  Obftacle. 

I  he  Force  of  Gravity  tends  downwards;  and 
yet  the  Preflure  of  the  Parts  of  Water,  which 
arifes  only  from  the  Force  of  Gravity,  tends  with 
an  equable  Force  every  way,  and  is  propagated 
with  equal  Eafe  by  crooked  Lines  as  by  itrait. 
Waves,  on  the  Surface  of  Water,  where  they  fall 
on  the  Surface  of  any  large  Obftacle,  infleCt  back 
upon  themfelves,  and  are  dilated  and  diffiifed  gra¬ 
dually  in  the  quiefcent  Water  lying  beyond  that 
Obftacle.  The  Waves,  Vibrations,  or  Pulles  of 
Air,  in  which  Sounds  coniift,  are  manifeftly  in¬ 
flected,  though  not  fo  much  as  thofe  of  Water; 
for  the  Sound  of  a  Bell,  or  of  a  great  Gun,  can 
be  heard  over  a  Hill,  interpofed  between  the  Ear 
and  Eye,  and  founding  Body :  And  we  find  that 
Sound  is  propagated  as  eaiily  by  crooked  as  ftraic 
Tubes;  whereas  Light  is  never  obferved  to  move 
in  curve  Lines,  nor  to  be  infleCted  back  fo  as  to 
fhadow  itfelf.  Indeed  there  is  a  kind  of  Inflection 
of  the  Rays  of  Light,  as  hath  been  before  men¬ 
tioned  ;  but  that  is  not  ad  Umbram,  but  a  contrary 
way,  and  is  only  found  in  a  Ray’s  paffing  by  and 

very 
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very  near  the  extream  Edge  of  fome  Body  •  and 
then  as  foon  as  it  is  pad  the  Body,  it  goes  on  firait 

j 

The  Rays  of  Light  are  therefore  certainly  little 
Tarticles ,  actually  emitted  from  the  Lucent  Body, 
and  refraded  by  fome  Attraction,  by  which  Light, 

|  and  the  Bodies  on  which  it  fills,  do  mutually  aeft 
upon  one  another  j  for  fuch  Particles  or  Cor- 
pufeies  thro’  uniform  Mediums  will  be  tranfmitted 
in  right  Lines  without  any  Inflection  m  Umbram, 
as  we  find  the  Rays  of  Light  are :  They  may  have 
alfo  divers  Properties,  and  which  they  may  preferve 
immutable  in  their  own  Paflages  thro’  divers  Me¬ 
diums;  which  agrees  with  the  Nature  of  the  Rays 
of  Light.  Pellucid  Bodies  aCt  upon  the  Rays  of 
Light  at  fome  Diftance,  when  they  refraift,  reflect 
and  inftedt  them;  and  the  Rays  of  Light  recipro¬ 
cally  act  upon  them,  at  fome  little  Diitance  alfo, 
by  agitating  and  heating  their  Particles.  And  this 
ACtion  and  Re-aCtion,  which  is  performed  at  fome 
Difiance,  is  mighty  like  what  we  call  the  Force  of 
Attraction ,  or  Gravity,  in  other  Bodies.  And  if 
the  Caufe  of  RefraCtion  be  the  Attraction  of  the 
Rays,  he  (hews  in  his  admirable  Princip'ta,  that  the 
Sines  of  lncide?ice  mufi  be  to  the  Sines  of  RefraCtion 
in  a  gruen  Ratio  j  as  in  Fact  we  find  the  thing  to 
be.  The  Rays  of  Light,  in  palling  out  of  Glafs 
into  a  Vacuum,  are  rvfleCied  towards  the  Glafs,  and, 
if  they  fall  too  obliquely,  will  revert  back  again  to 
the  Glafs,  and  be  totally  reflected.  Now  the  Caufe 
of  this  Reflcdion  cannot  be  attributed  to  any  Re¬ 
finance  of  the  Void  or  Vacuum,  but  entirely  to  fome 
Force  or  Povicr  in  the  Glafs,  which  attracts  or 
draws  back  again  the  Rays  as  they  are  pafling  into 
the  Vacuum .  And  this  appears  from  hence.  That 
if  you  wet  the  pofterior  Surface  of  the  Glafs  with 
Water,  Oil,  or  liquid  and  clear  Honey,  or  with  a 
Solution  of  Quickfilver;  then  the  Rays,  which 
would  otherwife  have  been? reflected,  will  pafs  into 
and  thro’  that  Liquor.  Which  plainly  (hews,  that 
the  Rays  are  not  refle&ed  tiil  they  come  to  that 
poflerior  Surface  of  the  Glafs,  nor  till  they  begin  to 
go  out  of  it  too.  But  if  at  their  going  out  they  fall 
into  any  of  the  aforefaid  Liquors,  they  will  then 
not  be  reflected,  but  go  on  in  their  former  Courfe ; 
the  Reafon  of  which  is,  that  the  Attraction  of  the 
Glafs  is  counter- balanced  by  the  Attraction  of  the 
Parts  of  the  Liquor  which  adhere  to  its  Surface. 
And  this  appears  yet  plainer  in  the  Experiment  of 
two  Glafs  Pnfms,  or  the  Object  Glafles  of  two 
longTelefcopes,  one  of  which  (hall  be  plane  (on 
one  fide),  the  other  a  little  convex,  and  then  com¬ 
prefling  them  fo  that  they  do  neither  quite  touch 
one  another  throughout,  and  yet  have  their  Sur¬ 
faces  very  near ;  for  then  that  Light  which  falls  on 
the  hinder  Surface  of  the  firft  Glafs,  and  in  that 
Place  where  the  Glafles  are  not  diftant  one  from 
another  above  rwhr~  of  an  Inch,  will  be  totally 
tranfmitted  thro’  that  Surface  and  the  interjected 
Air. or  Vacuity,  and  will  enter  into  the  fecond 
Glafs  fas  he  (hews in  his  ift,  4th,  and  8th  Obfer- 
vations  of  the  firft  Part  of  his  2d  Book  of  his 
O piicks).  But  if  the  fecond  Glafs  be  moved  a  little 
farther  off,  then  the  Light,  coming  out  of  the 
hinder  Surface  of  the  firft  Glafs  into  that  Air  or 

•  Vacuum,  will  be  turned  back  again  towards  the 
Glafs,  and  reflected.  Wherefore ’tis  plain,  that  the 
Rays  arc  drawn  back  by  fome  Force  that  is  inherent  in 
the  firft  Glafs,  fince  there  is  nothing  elfe  that  can 
occafion  it. 

To  account  alfo  for  that  odd  Phanomenon  of  the 
Rays  of  Light,  which  he  calls  their  Fits  of  e a fy 
V  o  l.  If. 


Tranfmifflcn  and  Reflection,  he  judges  that  there  is 
nothing  more  required,  than  that  the  Rays  fhould 
be  very  fmall  Corpufcles  of  Matter,  which  either 
by  their  Attraction,  or  fome  other  Force,  do  excite 
certain  Vibrations  in  the  Bodies  on  which  they 
ad;  which  Vibrations,  being  fluiifter  than  the 
Motion  of  the  Rays,  do  fucceflively  outftrip  or  get 
before  them,  and  fo  agitate  them  as  alternately  to 
increafe  or  diminifti  their  Velocity;  and  therefore 
produce  thofe  F its  in  the  Rays  of  Light. 

And  he  thinks  it  very  likely,  that  the  Unufual 
RefraCtion,  difeovered  to  be  in  the  Ifland  Chryflal 
above-mentioned,  is  caufed  by  fome  Attracting 
Force ,  which  is  inherent  in  certain  Sides  of  the 
Rays  and  of  the  Particles  of  the  Chryftal.  For  if 
there  were  not  fome  fuch  Force  or  Virtue  in  fome 
Part  of  the  Chiyftal,  and  not  in  the  others,  in 
order  to  dillorc  and  bend  the  Rays  towards  the 
Sides  or  Parts  of  Unufual  RefraCtion,  it  could  not 
be,  that  the  Rays,  which  fall  perpendicularly  up¬ 
on  the  Chryftal,  fhould  both  in  their  Ingreis  and 
Egrefs  be  fo  refraCted  one  way  rather  than  an¬ 
other,  as  that  they  fhould  alfo  perpendicularly 
emerge  by  a  now  contrary  Pohtion  of  the  Place  or 
Region  of  Unufual  RefraCtion  in  the  Surface  of  the 
fecond  Chryftal;  the  Chryftal  plainly  adting  upon 
the  Rays  after  they  have  palled  thro'  it,  and  are 
got  into  the  Air,  or  inco  a  Vacuum. 

And  becaufe  the  Chryftal,  by  that  Force,  doth 
not  a£t  on  the  Rays,  but  when  the  proper  corre- 
fponding  Sides  of  the  Rays  of  Light  are  turned 
towards  the  Places  or  Parts  of  Unufual  RefraCtion 
in  the  Chryftal,  it  appears  that  there  is  alio  fome 
Force  or  Virtue  in  the  Sides  of  the  Rays  them- 
felves,  correfponding  to  that  Force  inherent  in 
thofe  Parts  of  the  Chryftal,  almoft  after  the  fame 
manner  as  the  two  Poles  of  the  Magnet  anfwcr  to 
one  another.  Which  Virtue  in  the  Magnet,  as 
it  is  capable  of  being  increafed  and  diminifhed, 
and  is  not  any  where  to  be  found  but  in  the  Mag¬ 
net  and  in  Iron;  fo  this  Virtue  of  the  refra&ing 
Rays  which  fall  perpendicularly  upon  it,  is  greater 
in  the  Ifland  than  in  the  Rock  Chryflal,  and  is  as 
yet  found  no  where  elfe. 

.  Not  that  he  thinks  this  Virtue  to  be  Magnetical ; 
for  it  feems  to  be  of  a  different  Nature.  But  let  it 
be  what  it  will,  it  can  fcarce  be  conceived  that 
the  Rays  of  Light,  unlefs  they  be  allowed  to  be 
really  Corpufcles  or  Particles  of  Matter,  can  have 
any  fuch  permanent  Force  in  two  of  their  Sides, 
and  not  have  any  fuch  thing,  at  the  fame  time, 
in  their  two  other;  and  this  without  any  regard  to 
the  Po fit  ion  with  which  they  refpedt  the  Space  or 
Medium  thro’  which  they  pafs. 

And  yet  tho’  Light  be  certainly  a  Body,  it  is 
almoft  impoflible  to  conceive  the  Smallnefs  of  its 
Corpufcles.  But  however,  that  they  are  exceed¬ 
ing  minute,  may  be  gathered  from  thele  Confide- 
rations:  (l.)  That  they  freely  pervade  all  tranfpa- 
rent  Bodies,  fuch  as  Chryftal,  Glafs,  feveral  Peb¬ 
bles  and  Gems ;  and  almoft  all  Fluids,  bur  Mer¬ 
cury  ;  and  pafs  where  no  other  Fluid,  how  thin 
foever,  can  enter;  and  yet  no  Eye  hath  ever  been 
able  to  difeover  the  conftituent  Particles  of  the 
grofleft  Fluid.  (2.)  It  may  be  propagated  from 
innumerable  different  Luminous  Bodies,  without  any 
confiderable  Oppofition  to  one  another,  as  Dr. 
Cheyne  fhews  by  this  Experiment :  Suppofe  a  Plate 
of  Metal,  having  at  the  top  the  fmalleft  Hole 
that  can  be  made,  were  ereded  perpendicularly 
on  an  Horizontal  Plane,  and  that  about  it  were  fet 
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innumerable  luminous  Objects  of  about  the  fame 
Height  with  the  Plate,  at  an  ordinary  Diftance  from 
it;  then  will  the  Light,  proceeding  from  every  one 
of  thefe  Objects,  be  propagated  through  this  (mail 
Hole,  without  interfering.  This  will  appear  by 
applying  a  dark  Object,  in  a  fcrait  Line,  againit 
the  luminous  Body  ;  for  the  Light  of  this  Body 
will,  thro’  the  Hole,  be  received  upon  the  dark 
Body.  Now  it  is  impolTible  that  fo  many  different 
Streams  of  Light  could  be  tranfmitted  thro’fo  fmall 
a  Hole,  were  not  the  Particles  of  Light  extremely 
little.  To  which  may  be  added,  (3.)  That  if  they 
were  not  very  minute  Corpufcles,  their  amazing 
Velocity  is  fuch,  that  they  would  pierce  through  all 
Kinds  ol  (olid  Bodies  almoft  as  eafily  as  they  do 
Vacuities ;  whereas  we  fee  the  Rays  ot  Light  to  be 
regularly  reflected  from  fome  Bodies.  (4.)  We  And 
alio  that  innumerable  different  Spheres  of  Light 
may  be  propagated  from  their  feveral  luminous 
Centres  within  our  Horizon,  without  interfering. 
Plow  many  Millions  of  Candles  and  Flambeauxs, 
fending  all  out  their  Tides  of  Light,  is  it  poffiblefor 
the  Eye  to  fee  together,  without  their  being  con¬ 
founded  one  with  another?  Which  (hews  both  the 
exceeding  Smallnefs  of  the  Particles  of  Light,  and 
alfo  the  Largenels  of  the  Vacuities  between  the 
Particles  of  Air  and  other  Bodies. 

How  •  extreamly  fwift  the  Particles  of  Light 
move,  may  be  gathered  from  the  Experiment  of 
Mr.  Romer,  wherein  he  finds  that  the  Rays  of  Light 
pafs  from  the  Sun  to  us  in  about  10  Minutes  of 
Time :  And  Mr.  Hugens  hath  proved  in  his  Cofmo- 
theoros,  that  a  Bullet  difcharged  from  the  Mouth  of 
a  Cannon,  and  not  abating  of  its  firft  Velocity, 
would  be  2,5  Years  before  it  reach  the  Sun.  Now 
the  Via  percur/a  being  the  fame  in  both,  the  Velo¬ 
cities  ' will  be  reciprocally  as  the  Times ;  that  is,  the 
Velocity  of  Light  to  that  of  Cannon-Bullet,  will  be 
to  that  of  a  Cannon-Bullet,  perfifting  in  its  greateft 
Swiftnefs,  as  25  Years  to  10  Minutes  ;  or  as  13 14700 
is  to  one,  nearly :  So  that  the  Motion  of  Light  is  above 
a  Million  of  times  fwifter  than  that  of  a  Cannon  Ball. 

Moreover,  the  Diftance  between  the  Sun  and 
Earth  is  at  leaft  12000  Diameters  of  the  Earth; 
butfuppofeit  but  10000,  then  will  Light  run  1000 
Diameters  in  a  Minute,  or  1 64-  Diameters  in  a  Se¬ 
cond;  that  is,  at  leaft  130000  Miles  in  one  Second; 
which  is  Motion  almoft  incredibly  and  really  ama¬ 
zingly  fwift.  But  the  extraordinary  Effedts  of  Light 
and  Heat  feem  to  require  all  this;  and  we  fee  how 
powerfully  it  adts  (being  congregated^  on  the  moft 
compabt  folid  Bodies;  and  we  never  find  any  A- 
batement  of  its  Force  arifing  from  a  Diminution 
of  its  Velocity. 

See  Mr.  Hauksbee’s  Experiments  about  the  Pro- 
dudtion  of  Light  in  Vacuo  by  the  Attrition  of  Bo¬ 
dies,  in  Phil.  Tranf.  N°  304,  and  in  N°  307;  and 
by  the  Effluvia  of  one  Glafs  falling  on  another  in 
Motion,  Phil.  Tranf.  N°  309,  310. 

This  is  a  Phenomenon  that  has  employ’d  the 
niceft  Enquiries  of  very  great  Philofophers,  fo  that 
there  has  been  a  great  deal  faid  thereupon ;  but  it 
fufficeth  for  our  purpofe  to  know,  that  it  is  really 
a  Body,  tbo’  in  extremely  fmall  Particles.  Mr.  Ho¬ 
mer  firft  demonftrated  from  Obfervations  on  the 
Eclipfesof  the  Satellites  of  Jupiter ,  that  its  Progrefs 
from  the  Sun  to  our  Earth  is  not  above  10  Mi¬ 
nutes:  Since  therefore  the  Earth  is  at  leaft  100000 
of  its  own  Diameters  diftant  from  the  Sun,  there¬ 
fore  muff  the  Light  run  1000  of  thefe  Diameters 
in  a  Minute,  which  is  above  100000  Miles  in  a 
Second :  And  if  a  Bullet  moving  with  the  fame 
Celerity  with  which  it  leaves  the  Muzzle  of  a  Can¬ 


non,  requires  25  Years  to  pals  from  the  Earth  to 
the  Sun,  as  Hugens  has  computed,  then  will  the 
Velocity  of  Light  to  that  of  a  Cannon  Ball,  be  as 
25  Years  to  10  Minutes,  which  is  above  iooooco 
to  1 ;  fo  that  the  Particles  of  Light  move  above  a 
Million  of  times  fwifter  than  a  Cannon  Bullet;  from 
which  great  Rapidity  of  Motion,  very  ftrange  Ef¬ 
fects  may  be  expected ;  for  the  Momentum  of  any 
Body  in  Motion  againft  another,  is  as  a  Redtangle 
under  the  Magnitude  and  Celerity  ot  the  moved 
Body ;  and  this  is  furprifingly  enough  manifell  in  the 
common  Effects  of  a  Burning-Glafs,  how  great  a 
Force  they  have  when  colledted  by  fuch  a  Con¬ 
trivance  into  a  fmall  Compafs  of  Adtion.  Dr  .Hook 
has  demonftrated  that  the  Power  or  Force  of  Light 
decreafes  in  a  quadruplicate  Ratio  of  the  Diftances 
reciprocally,  or  as  the  fquared  Squares  of  the  Diftan¬ 
ces  reciprocally  taken ;  and  confequently  that  the  Ef- 
fedt  of  Light,  or  the  Motion  it  caufes  in  ether  Bodies, 
will  be  in  a  fubdupiicate  Proportion  of  the  Powers, 
and  therefore  only  in  a  duplicate  Proportion  of  the 
Diftances  reciprocally  taken:  He  has  ftiewn  alfo. 
That  the  Length  of  the  Strokes  of  the  Pulfes  of 
Light  are  in  a  duplicate  Proportion  of  their  Di¬ 
ftances  reciprocally.  Suppofe  then  that  the  Length 
of  the  Pulfe  from  the  Centre  outwards  at  the  Body 
of  the  Sun  fhould  be  one  Inch,  the  Length  of  the 
Pulfe  of  Light  here  with  us,  would  not  be  the 
1000000th  Part  of  the  Thicknefs  of  an  Hair;  yet 
the  Eye  is  fo  contrived,  that  the  Strength  of  the 
Pulfe  which  was  deftroyed  by  fo  great  a  Diftance, 
is  reftored  again  to  a  good  meafure  of  its  firft  Power; 
for  as  in  diverging  Rays  the  Length  of  the  Pulfe 
decreafes  in  a  duplicate  Ratio  of  the  Diftance,  fo 
in  converging  Rays  it  increafes  in  that  Ratio,  and 
in  a  contrary  Order.  Hence  we  may  pronounce, 
that  Light  is  always  proportionable  to  the  Denfity 
of  Rays  that  produce  it;  and  that  Denfity  always 
is  in  all  Places,  or  at  all  Diftances  from  the  Centre 
of  Radiation,  as  the  Squares  of  fuch  Diftances  re¬ 
ciprocally.  From  whence  it  is  manifeft,  how  vainly 
they  attempt,  who  pretend  to  increafe  Light  uni¬ 
formly,  that  is,  equally  throughout  the  whole  Sphere 
of  the  luminous  Body  or  radiating  Point.  It  is  pro¬ 
bable  alfo,  that  Bodies  and  Light  adt  mutually  up¬ 
on  one  another;  Bodies  upon  Light,  in  emitting, 
reflecting,  refradting,  and  infledting  it ;  and  Light 
on  Bodies,  by  heating  them,  and  putting  their  Parts 
into  a  vibrating  Motion;  wherein  Heat,  in  a  great 
meafure,  confifts ;  for  all  fix’d  Bodies,  when  heated 
beyond  a  certain  Degree,  do  emit  Light  and  fliine; 
and  this  Shining  and  Emiffion  of  Light,  is  probably 
caufed  by  the  vibrating  Motions  of  the  Parts;  and 
all  Bodies  abounding  with  earthy  Particles,  and  es¬ 
pecially  if  they  are  fulphurous,  and  their  Parts  fuf- 
hciently  agitated,  do  emit  Light  whatfoever  way 
fuch  Agitation  is  brought  about:  Thus  Sea  Water 
Haines  in  a  Storm,  Quickfilver  when  ftiaken  in  Va¬ 
cuo  ;  Cats  or  Horfes  when  rubb’d  in  the  Dark; 
and  Wood,  Fifh,  or  Flefh,  when  putrify’d.  For 
a  further  Account  hereof,  and  its  phyfical  Effedts 
on  other  Bodies,  fee  Dr.  Hook’s  Opera  Pojlhuma, 
Molyneux’s  Opticks ,  Reflexions  of  Malbranche  in 
the  French  Memoirs  of  the  Academy  of  Sciences, 
A.  D.  1699.  Cheyne’ s  Mathematical  Principles  of 
Natural  Religion,  Sir  If.  Newton’s  Opticks,  Hauks- 
bee’s  Experiments  before  the  Royal  Society,  and 
others. 

LIGH  FS.  Ships  of  War  are  in  the  Night-time 
very  well  diftinguilhed  by  the  Lights  that  they 
hang  out ;  for  in  a  Fleet  the  Admiral  carries  three 
Lights  on  the  Poop,  and  one  on  the  Main-Top; 
the  Vice-Admiral  hath  two  on  his  Poop,  and  one 
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on  his  Main-Top  j  the  Rear-Admiral  hath  but  one 
on  his  Poop,  and  one  on  his  Main-Top  j  theVice- 
Axdmiral  of  each  particular  Squadron  hath  only  two 
on  his  Poop,  but  none  on  his  Main-Top  j  the 
Rear-Admiral  of  each  Squadron  hath  only  one  cn 
his  Poop.  But  when  the  whole  Fleet  carry  their 
Lights ,  then  the  Rear-Admiral  is  diftinguifhed  by 
carrying  two  Lights,  the  one  hoi  fled  a  Yard  above 
the  other,  on  the  Enfign-Staff ;  and  in  cafe  of  foul 
Weather  and  a  dark  Night,  every  Ship  muft  carry 
a  Light. 

LIGHTS  [with  Architects']  are  the  Apertures  of 
a  Building  j  the  Gates,  Doors,  Windows,  and  other 
Openings  through  which  the  Air  and  Light  have  a 
Paflage. 

LIGHTS  [in  ¥  Anting ]  are  thofe  Parts  of  a  Piece 
that  are  illumined,  or  that  lie  open  to  the  Luminary, 
by  which  the  Piece  is  fuppofed  to  be  enlightened, 
and  for  that  Caufe  are  painted  in  bright  vivid  Co¬ 
lours  j  and  in  this  Senle  Light  is  oppos’d  to  Sha¬ 
dow. 

LIGULA,  in  our  Latin  Law,  fignifies  a  Copy, 
Exemplification,  or  Tranlcript  of  any  Court  Roll 
or  Deed. 

LIKE  Quantities,  in  Algebra,  are  fuch  as  are  ex- 
prefs’d  by  the  fame  Letters  equally  repeated  in  each 
Quantity.  Thus  2  b  and  3  b,  and  9  ff  and  3 f,  are 
like  Quantities  j  but  2  b  and  3  b  b,  and  9  jf  and 
5///,  are  un^:e  or  es  5  becaule  the  Quantities  have 
not  every  where  the  fame  Dimenfions,  nor  are  the 
Letters  equally  repeated. 

LIKE  Signs,  in  Algebra,  are  when  both  are  Af¬ 
firmative,  or  both  Negative ;  but  if  one  be  Affir¬ 
mative,  and  the  other  Negative,  they  are  unlike 
Signs.  Thus  -j-  64  d  and  -f-  5  d  have  like  Signs  j 
but  9  ff  and  —  7  jf  have  unlike  Signs. 

LIKE  Figures,  in  Geometry,  are  fuch  as  have  their 
Angles  equal,  and  the  Sides  about  thefe  equal  An¬ 
gles  proportional. 

LIKE  Arks,  in  the  Proje&ion  of  the  Sphere 
in  Fla.no,  are  Parts  of  Lefler  Circles,  containing 
an  equal  Number  of  Degrees  with  the  correfpond- 
ing  Arks  of  Greater  ones. 

LIKE  | Solid  Figures,  in  Geometry,  are  fuch  as  are 
contained  under  like  Planes,  equal  in  Number. 

LIMB,  fignifies  the  outermoft  Border  or  gradua¬ 
ted  Edge  of  an  Aflrolabe,  or  the  like  Mathematical 
Inftrument^  or  the  Circumference  of  the  primitive 
Circle  in  any  Projedtion  of  the  Sphere  in  Plano : 
Alfo  the  outermoll  Border  of  the  Sun’s  or  Moon’s 
Disk  in  an  Eclipfe  of  either  Luminary. 

LIMBER  Holes,  in  a  Ship,  ar?  little  fquare  Holes 
cut  in  the  Bottom  of  all  her  Ground-timber  and 
Hooks,  about  3  or  4  Inches  fquare:  Their  Ufe  is 
to  let  the  Water  to  the  Well  of  the  Pump,  which 
elfe  would  reft  between  thofe  Timbers  where  the 
Keel-Rode  runs. 

LIMBERS,  in  Gunnery,  are  a  kind  of  Train 
joined  to  the  Carriage  of  a  Cannon  upon  a  March. 
It  ‘is  compofed  of  two  Shafts  wide  enough  to  re¬ 
ceive  a  Horfe  between  them  (which  Horfe  is  cal¬ 
led  the  Fillet  Horfe.)  Thefe  Shafts  are  joined  by 
two  Bars  of  Wood  and  a  Bolt  of  Iron  at  the  end, 
and  have  a  pair  of  fmall  Wheels:  On  the  Axle- 
tree  rifes  a  ftr.ong  Iron  Spike,  on  which  the  Train 
of  the  Carriage  is  put  upon  a  March  :  But  when  a 
Gun  is  on  Adlion,  thefe  Limbers  are  run  out  be¬ 
hind  her. 

LIMIT  of  a  Planet,  is  the  greateft  heliocentrick 
Latitude  ^  which  fee. 

LIMITATION  of  A  fixe,  is  a  certain  Time  fet 
down  by  Statute,  wherein  a  Man  muft  alledge  him- 
felf,  or  his  Anceftor,  to  have  been  feized  of  Lands, 
fued  for  by  a  Writ  of  Affize. 


LIMITED  Problem,  (for  fol  tranllate  Mr .Oza- 
nam’s  Word  Ordonne)  fignifies  a  Problem  that  hath 
but  one  only  Solution,  or  which  can  be  done  but 
one  only  way ;  as  to  make  a  Circle  pafs  through  3 
Points  given,  not  lying  in  a  Right  Line ;  to° de- 
feribe  an  Equilateral  Triangle  on  a  Line  given. 

LINCH  Pins,  ate  thofe  Pins  that  keep  on  the 
Trucks  or  Wheels  on  the  Carriage  of  a  Piece  of 
Ordnance. 

LINCTUS,  the  fame  with  Eclegma ;  which  fee. 

LINE :  A  Line  in  Geometry,  is  a  Quantity  ex¬ 
tended  in  Length  only,  and  is  fuppofed  to  have  no 
Breadth  or  Thicknefs.  It  is  made  by  the  Motion 
of  a  Point  j  as  if  the  Point  A  be  moved  towards  B,  it 
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will  by  its  Motion  trace  out  or  deferibe  a  Line\ 
which,  if  it  go  the  neareft  way  between  A  and  B, 
will  be  a  Right  or  Strait  Line,  whofe  Definition 
therefore  will  be  the  neareft  or  foortefi  Dijlance  be¬ 
tween  any  two  Points.  But  if  the  Point  go  any 
way  about,  as  in  any  of  the  Lines  AC  B,  then  it 
will  trace  out  either  a  Crooked  Line,  as  the  upper 
AC  B,  or  elfe  two  or  more  Strait  Ones ,  as  in  the 
lower  AC  B. 

From  which  Genefis  or  Production  of  a  Line, 
feveral  Confequences  will  fairly  follow  j  fome  of 
which  are  needlefs  Propofitions  in  Euclid. 

1.  Two  Right  Lines  cannot  include  a  Space  j  but 
if  drawn  from  the  fame  Point  to  the  fame  Point,  will 
always  be  coincident  j  and  drawn  any  how  elfe,  can 
only  meet  and  make  an  Angle,  but  can  never  bound 
or  terminate  a  Space.  Axiom  14.  1  Euclid. 

2.  In  any  Triangle,  as  AC B,  any  two  Sides,  as 
A  C  and  C  B  taken  together,  are  longer  than  the 
third  A  B  j  becaufe  A  B  is  the  fhorteft  Diftance  be¬ 
tween  the  two  Points  A  and  B.  20  e.  1  Euclid. 

3.  A  Tangent  (or  Line  touching  the  Circum¬ 
ference  of  a  Circle)  can  touch  it  but  in  one  Point, 
and  confequently  will  be  all  of  it  without  the  Cir¬ 
cle.  16  e.  3  Euclid. 

4.  A  Right  Line  drawn  between  any  two  Points  in 
the  Circumference  of  a  Circle,  falls  all  within  the 
Circle.  2^3  Euclid. 

LINE  of  Meafures,  fo  Mr.  Oughtred  calls  the  Di¬ 
ameter  of  the  primitive  Circle  in  the  Projection  of 
the  Sphere  in  Plano  j  or  that  Line  in  which  the  Di¬ 
ameter  of  any  Circle  to  be  projected  falls. 

LINE  of  Numbers,  is  a  Line  fo  called  by  its  In¬ 
ventor  Mr.  Gunter,  and  therefore  frequently  called 
Gunter’s  Line.  This  is  ufually  placed  on  a  Ruler, 
or  the  Back  of  a  Sector  j  and  running  parallel  with 
it,  you  have  th e  Artificial  Lines,  as  we  ufually  call 
them. 

LINES  and  their  Properties. 

The  Second  Book  of  Euclid  treats  moftly  of 
Lines,  and  of  the  EfFedts  of  their  being  divided,  and 
then  multiplied  into  one  another  j  as  alfo  do  the 
firft  fix  Propofitions  of  Book  the  13th.  The  for¬ 
mer  of  which  you  have  here  very  briefly  demon- 
ftrated  algebraically. 

1.  If  there  be  two  Lines  z  and  x  j  one  of  which, 
as  z,  is  divided  into  any  Number  of  Parts,  as  into 
a  e  -j- ;  -f-  0,  the  Redtangle  under  the  two  whole 
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Lines  z  x,  is  equal  to  the  Sum  of  all  the  Redangles 
ma'de  by  x  multiplied  into  the  Parts  of  z. 

a  e  i  o 

Z| - -I— I — I — 1 

*1 - 1 

That  is',  z  x  —  x  a  -f~  x  e  -J-  x  i  -f-  x  e.  This  is  fo 
plain,  it  needs  no  Proof. 

2.  If  a  Right  Line,  as  z,  be  divided  into  two 
Parts  a  -f-  e,  the  Redangles  made  by  the  whole 
Line,  and  both  its  Parts,  are  equal  to  the  Square  of 
the  whole  Line :  fee  Fig.  2. 

That  is,  za-j-ze  =  zz. 

For  z  a  —  a  a-j-  a  e. 

And  ze=  a  e-j-e  e. 

Therefore  zz.  =  aa-j-zae~j-ee.  6).  E.  D. 

3.  Let  the  Line  Z  be  cut  into  a-j-e^  then  (hall 
the  Redangle  under  the  whole  Line  ( Z )  and  the 
Part  (a)  be  equal  to  the  Square  of  that  Part  a,  to¬ 
gether  with  the  Redangle  made  by  the  two  Parts 
a  and  e. 

That  is,  Z  a  =  a  a  -j-  a  e. 

a  e 


For  Z  =  a  -}-  e 

And  a-j-eXa  =  aa-j-ae.  Q.  E.  D. 

4.  The  Square  of  any  Line,  as  Z,  divided  into 
any  two  Parts  a  and  e,  is  equal  to  both  the  Squares 
of  thofe  Parts  together,  with  the  Redangles  made 
out  of  thofe  Parts. 

That  is,  Zz  —  aa-j-  2  a  e-j-  ee. 


Multiply  a  -f-  e  by  itfelf,  and  the  Thing  is  plain. 

a  -p  e 
a  -p  e 
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Let  the  whole  Line  be  2  a ,  then  each  Part  wiil 
be  a ;  let  the  Idler  unequal  Part  be  e,  then  the 
greater  unequal  Part  will  be  2  a  —  e  y  which  mul¬ 
tiplied  bye,  produces  2  ae — ee.  To  which  adding 
the  Square  of  the  Difference,  or  intermediate  Parc 
a  —  e,  which  is  a  a  —  2  ae-j-ee,  the  Sum  will  be 
only  a  a,  the  Square  of  half  the  Line. 

6.  If  a  Line  be  bifleded,  and  then  another  Right 
Line  be  added  to  it,  the  Redangle  or  Produd  of 
the  whole  augmented  Line  multiplied  by  the  Part 
added,  together  with  the  Square  of  the  half  Line, 
is  equal  to  the  Square  of  the  half  Line,  and  part 
added,  as  one  Line. 


Let  the  firft  Line  be  2  a,  and  the  Part  added  e, 
then  the  whole  will  be  2  a  -}-  e j  which  multiplied 
by  e,  produces  2  ae-j-ee,  and  the  Square  of  half 
the  Line  a  a  being  added  to  it,  it  will  be  2 ae-j- 
ee -j- a  a,  which  is  equal  to  the  Square  of  a-j-e , 
by  Prop.  4. 

7.  If  a  Quantity  or  Line  be  divided  any  how  in¬ 
to  two  Parts,  the  Square  of  the  whole  added  to  the 
Square  of  one  of  the  Parts,  fhall  be  equal  to  two 
Redangles  contained  under  the  whole  Line  and 
that  Parc,  added  to  the  Square  of  the  other  Part. 


a  a  -p  e  e 

-p  e  e  -p  e  e 


a  a  -p  z  a  e  e  e 


COROLLARIES. 

Hence  ’tis  plain,  that  the  Square  of  any  Line  is 
equal  to  four  times  the  Square  of  its  half.  For  fup- 
pofe  Z  to  be  bifleded,  then  each  Part  will  be  a  • 
and  multiplying  a  -f-  a  by  itfelf,  the  thing  wiil  plainly 
appear. 

a  a 


a  -p  a 

a  -p  a 


a  a  -p  a  a  *p  a  a  -p  a  azz2  4  a  a. 

5.  If  a  Line  be  divided  into  two  Parts  equally, 
and  into  two  other  Parts  unequally,  the  Redangle 
under  the  unequal  Parts,  together  with  the  Square 
of  the  intermediate  Part,  the  Difference  between 
the  equal  and  unequal  Parts,  is  equal  to  the  Square 
of  half  that  Line. 


a  e 


Let  a  be  one  Parr,  and  e  the  other  •,  the  Square 
of  the  whole,  and  if  the  lefler  Part  e,  makes  a  a  + 
*‘e  +  2ee.  Then  if  the  whole  a  -j-  e  be  multi¬ 
plied  twice  by  e,  it  will  produce  2  a  e-j-  2  eej  and 
if  to  this  be  added  the  Square  of  the  other  Part  a  a , 
the  Sum  will  be 

a  a-j-zae  -j-  2  e  e,  equal  to  the  former. 

8.  If  a  Line  cut  any  how  into  two  Parts,  the 
Quadruple  Redangle  under  the  whole  Line  and 
one  of  the  Parts,  added  to  the  Square  of  the  other 
Part,  is  equal  to  the  Square  of  the  whole,  and  the 
other  Part  added  to  it,  as  if  it  were  but  one  Line. 

a  e 

Z- - - - 1- - - 1 

Let  the  whole  Line  be  a  then  four  times 
that  multiplied  by  e  (or  the  Quadruple  Redangle 
under  that  and  e )  will  be  4.  a  e -j-  4  e  ej  to  which 
adding  the  Square  of  the  other  Parc  a  a,  the  Sum 
Will  be  a  a  -j-  4  a  e  -j-  4  e  e. 

And  if  you  fquare  a  -j-  2  e,  which  exprefles  the 
whole  Line,  with  e  added  to  it,  the  Produd  will  be 
the  former  Sum  of  aa-j-a4.ae-j-4.ee. 

9- if 
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9.  If  a  Line  be  bifleded,  and  alfo  cut  into  two 
other  unequal  Parts,  the  Sum  of  the  Squares  of  the 
unequal  Parts  will  be  double  to  the  Sum  of  the 
Squares  of  the  half  Line,  and  of  the  Difference 
between  the  two  unequal  Parts. 


a  +  k 


Let  the  whole  Line  be  2  a ,  and  the  Difference 
between  the  equal  and  unequal  Parts  b ;  then  the 
greater  unequal  Part  will  be  a  -f-  b,  and  the  leffer 
a  —  b :  The  Sum  of  the  Squares  of  the  unequal 
Parts  will  be  2  a  a  -j-  2  b  b,  which  is  double  to 
the  Square  of  half  the  Line  added  to  the  Square 
of  the  Difference.  E.  D. 

10.  If  a  Line  be  biifeded,  and  then  another  Line 
added  to  it ;  the  Square  of  the  whole  increafed 
Line,  together  with  the  Square  of  the  Part  added, 
is  double  the  Sum  of  the  Squares  of  the  half  Line, 
and  of  the  half  Line  and  Parc  added,  taken  as 
one  Line. 

a  a  e 


Let  the  whole  Line  be  2  a,  and  the  Part  added 
e ;  then  the  whole  increafed  Line  will  be  2  a  -j-  e ; 
and  the  half  Line  and  Part  added,  will  be  a-j-e. 
The  Sum  of  the  Squares  of  2  a  -j-  e,  and  of  e,  is 
2eej  which  is  plainly  double  to 
a  a,  and  a  a -j-  2  a  e —  ee  added  together.  E.  D. 

LINE,  in  Fortification,  is  that  which  is  drawn 
from  one  Point  to  another,  in  delineating  a  Plane 
upon  Paper:  But  in  the  Field  it  is  fometimes  taken 
for  a  Ditch  bordered  with  i.s  Parapet,  and  feme- 
times  for  a  Row  of  Gabions,  or  Sacks  of  Earth,  ex¬ 
tended  in  Length  on  the  Ground,  to  ferve  as  a 
Shelter  againft  the  Enemies  Fire.  Thus  they  fay, 
when  the  Trenches  were  carried  on  within  thirty 
Paces  of  the  Glacis,  we  drew  two  Lines,  one  on 
the  Right  Hand,  the  other  on  the  Left,  for  a  Place 
of  Arms. 

LINE  Capital,  is  that  which  is  drawn  from  the 
Angle  of  the  Gorge  to  the  Angle  of  the  Baftion. 

LINE  Cogritel,  is  that  which  is  drawn  from  the 
Angle  of  the  Center  to  that  of  the  Bafiqn. 

LINE  of  Defence,  is  that  which  reprefents  the 
Courfe  of  the  Bullet  of  any  fort  of  Fire-Arms,  more 
efpecially  of  a  Mufquet-Ball,  according  to  the  Situ¬ 
ation  which  it  ought  to  have  to  defend  the  Face  of 
the  Baftion. 

LINE  of  Defence  Fio id  or  Fichant,  is  that  which 
'  is  drawn  from  the  Angle  of  the  Curtain  to  the  flank'd 
Angle  of  thcoppofite  Baflions ;  neverthelefs  without 
touching  the  Face  of  the  Baftion.  This  muft  ne¬ 
ver  exceed  800  Feet,  which  they  reckon  the  Pi¬ 
ttance  a  Mufquet-Ball  will  do  Execution. 

LINE  of  Defence  Razant,  is  that  which  being 
drawn  from  a  cerrain  Point  of  its  Curtain,  rafeth 
the  Face  of  the  oppolite  Baftion.  This  is  called 
alfo  the  Line  of  Defence  Stringent  or  Flanking. 

LINE  of  Approach,  or  of  Attack ,  lignifies  the 
Work  which  the  Befiegers  carry  on  under  Covert, 
to  gain  the  Moat,  and  the  Body  of  the  Place. 

LINE  of  Circumvallation,  is  a  Line  ox  Trench  cut 
by  the  Befiegers  within  Cannon  lhot  of  the  Place, 
which  rangetb  round  their  Camp,  and  fecures  its 
Quarters  againft  the  Relief  of  the  Befiegcd. 
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LINE  of  Contravallation,  is  a  Ditch  bordered 
with  a  Parapet,  which  lerves  to  cover  the  Befiegers 
on  the  fide  of  the  Place,  and  to  ftop  the  Sallies  of 
the  Garrifon.  ^ 

LINES  -within  flde,  are  the  Moats  towards  the 
Place,  to  prevent  the  like  Sallies. 

LINES  -without  flde,  are  the  Moats  towards  the 
Field,  to  hinder  Relief. 

LINES  of  Communication,  are  thofe  that  run  from 
one  Work  to  another :  But  the  Line  of  Communica¬ 
tion,  more  efpecially  fo  called,  is  a  continued  Trench 
with  which  a  Circumvallation  or  Contravallation  is 
furrounded,  and  which  maintains  a  Communication 
with  all  its  Forts,  Redoubts,  and  Tenables. 

LINE  of  the  Bafe,  is  a  Right  Line  which  joins 
the  Points  of  the  two  neareft  Baflions. 

To  LINE  a  Work,  is  to  ftrengthen  a  Rampart 
with  a  firm  Wall,  or  to  encompafs  a  Parapec  or 
Moat  with  good  Turf Y,&c. 

LINEA  Apfldum,  or  the  Line  of  the  Apfles,  in  the 
old  Aftronomy,  is  a  Line  patting  through  the  Cen¬ 
ter  of  the  World,  and  the  Center  of  the  Excentrick; 
and  whofe  two  Ends  are,  one  the  Apogee,  the  other 
the  Perigee  of  the  Planet.  That  part  of  this  Line 
which  lies  between  the  Center  of  the  World  and 
that  of  the  Excentrick,  is  called  the  Excentricity . 

LINE  ofGrratefl  or  Le a fl  Longitude  of  4  Planet , 
is  that  part  of  the  Linea  Apfidum  reaching  from  the 
Center  of  the  World  to  the  Apogee  or  Perigee  of 
the  Planet.  But  the 

LINE  of  Mean  Longitude,  is  one  drawn  through 
the  Center  of  the  World  at  Right  Angles  to  the 
Linea  Apfidum,  and  is  there  a  new  Diameter  of  the 
Excentrick  or  Deferent  ;  and  its  extream  Points  are 
called  the  Mean  Longitudes. 

LINE  of  the  mean  Motion  of  the  Sun,  in  the  old 
Aftronomy,  is  a  Right  Line  drawn  from  the  Center 
of  the  World  as  far  as  to  the  Zodiack  of  the  Primum 
Mobile,  and  parallel  to  a  Right  Line  drawn  from 
the  Center  of  the  Excentrick  to  the  Center  of  the 
Sun-  which  latter  Line  they  call  alfo  the 

LINE  of  the  mean  Motion  of  the  Sun  in  the  Ex¬ 
centrick,  to  diftinguifh  it  from  the  former  j  which 
is  the  Line  of  mean  Motion  in  the  Zodiack  of  the 
Primum  Mobile. 

LINE  of  the  Sun’s  true  Motion,  is  a  Line  drawn 
from  the  Center  of  the  World  to  the  Center  of  the 
Sun,  and  produced  as  far  as  the  Zodiack  of  the 
Primum  Mobile. 

LINE  Horizontal,  is  a  Right  Line  parallel  to  the 
Horizon, 

- In  Dialling,  it  is  the  common  Sedion  of 

the  Horizon  and  the  Dial-Plane. 

- In  Perjpetfive,  it  is  the  common  Sedion 

of  the  Horizontal  Plane,  and  that  of  the  Draughc 
or  Representation,  and  which  pattes  through  the 
principal  Point. 

LINE  Geometrical,  in  Perfpedive,  is  a  Right 
Line  drawn  any  how  on  the  Geometrical  Plane. 

LINE  Terreflrial,  in  Perfpedive,  is  a  Right 
Line,  wherein  the  Geometrical  Plane,  and  that  of 
the  Pidure  or  Draught  interfed  one  another. 

LINE  of  the  Front,  in  Perfpedive,  is  any  Right 
Line  parallel  to  the  Terreftrial  Line. 

LINE  Vertical,  in  Perfpedive,  is  the  common 
Section  of  the  Vertical  and  of  the  Draught. 

LINE  of  Station,  in  Perfpedive,  according  to 
fome  Writers,  is  the  common  Sedion  of  the  Ver¬ 
tical  and  Geometrical  Planes.  Others,  as  Lamy, 
mean  by  it  the  perpendicular  Height  of  the  Eye 
above  the  Geometrical  Plane.  Others,  a  Lnc 
drawn  on  that  Plane,  and  perpendicular  to  the 
Line,  expretting  the  Height  of  the  Eye. 
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LINE  objective,  in  PerfpeCtive,  is  the  Line  of 
an  ObjeCt,  from  whence  the  Appearance  is  fought 
for  in  the  Draught  or  PiCture. 

LINE  of  Gravitation,  of  any  heavy  Body,  is  a 
Line  drawn  through  its  Center  of  Gravity,  and 
according  to  which  it  tends  downwards. 

LINE  of  Direction,  of  any  Body  in  Motion,  is 
that  according  to  which  it  moves,  or  which  direCt3 
and  determines  its  Motion. 

LINE  of  the  fwiftefi  Dcfcent  of  a  heavy  Body  :  See 
the  Cycloid. 

LINE  of  the  Anomaly  of  a  Planet,  in  the  Ptole- 
maick  Syftem,  a  Right  Line  drawn  from  the  Cen¬ 
ter  of  the  Excentrick  to  the  Center  of  the  Planer. 

LINE  of  the  Apogee  of  a  Planet,  in  the  old  Aftro- 
nomy,  is  a  Right  Line  drawn  from  the  Center  of 
the  World,  through  the  Point  of  the  Apogee,  as  far 
as  the  Zodiack  of  the  Primum  Mobile. 

LINE  of  the  Nodes  of  a  Planet,  in  the  new  Aftro- 
nomy,  is  a  Right  Line  from  the  Planet  to  the  Sun, 
being  the  common  Interfeclion  of  the  Plane  of  the 
Planets  Orbit  with  that  of  the  Ecliptick. 

LINE  Synodical,  in  reference  to  fome  Theories 
of  the  Moon,  is  a  Right  Line  fuppofed  to  be  drawn 
through  the  Centers  of  the  Earth  and  Sun  :  And  if 
it  be  produced  quite  thro’  the  Orbits,  ’tis  called  the 

LINE  of  the  True  Syzygies.  But  a  Right  Line 
imagined  to  pafs  through  the  Earth’s  Center,  and 
the  mean  Place  of  the  Sun,  is  called  the 

LINE  of  the  Mean  Syzygies. 

LINE  Horary,  or  the  Hour-lbies,  in  Dialling,  are 
the  common  InterfeCtions  of  the  Hour-Circles  of 
the  Sphere,  with  the  Plane  of  the  Dial. 

LINE  Subffylar ,  is  that  Line  on  which  the  Style 
or  Cock  of  the  Dial  is  ereCted,  and  is  the  Repre- 
ientation  of  fuch  an  Hour-Circle  as  is  perpendicu¬ 
lar  to  the  Plane  of  that  Dial. 

LINE  Equinotfial,  in  Dialling,  is  the  common 
InterfeCfion  of  the  Equinoctial,  and  the  Plane  of 
the  Dial. 

UNEofthe3>j;!S}0^ 

Line  drawn  frorn^  ljftbe7fha,or}^°’  tlie 

Planet,  and  continued  as  far  as  the  fixed  Stars. 

LINE  of  Meafures ,  in  the  Stereographick  Pro¬ 
jection  of  the  Sphere  in  Plano,  is  that  Line  in 
which  the  Plane  of  a  great  Circle,  perpendicular  to 
the  Plane  of  the  Projection,  and  that  oblique  Cir¬ 
cle  which  is  to  be  projected,  interfeCts  the  Plane  of 
the  Projection.  Or  it  is  the  common  SeClion  of  a 
Plane  palling  thro’  the  Eye  Point,  and  thro’  the 
Centre  of  the  Primitive,  and  at  right  Angles,  to 
any  oblique  Circle  which  is  to  be  projected,  and 
in  which  the  Centre  and  Pole  of  fuch  Circle  will 
be  found. 

LINE  of  Direction,  of  the  Earth’s  Axis  in  the 
Pythagorean  Syftem  of  Aftronomy,  is  the  Line  con¬ 
necting  the  two  Poles  of  the  Ecliptick,  and  of  the 
Equator,  when  they  are  projected  on  the  Plane  of 
the  former. 

LINE  of  the  Settion,  in  PerfpeCtive,  is  the  Inter- 
feCtion  or  ContaCt  of  the  Plane  to  be  projected  with 
the  Glafs  or  Diaphanous  Plane. 

LINE  of  Lines,  on  the  SeCtor,  is  a  Scale  of  equal 
Parts  on  each  Leg,  and  running  from  the  Centre. 
This  is  divided  actually  into  ioo  equal  Parts,  and 
lometimes  into  more,  when  the  Inftrument  is  large. 
There  are  only  the  Figures  i,  2,  3,  4,  5,  6,  7,  8,  9, 
10,  placed  on  the  Lines  3  and  therefore  theyfbme- 
times  Hand  for  themfelves  alone,  and  fomecimes 
fignify  ten  times,  or  an  hundred,  or  a  thoufand 
times  themfelves,  according  as  the  Matter  fhall  re¬ 
quire;  * 


The  Ufes  of  the  Line  of  Lines. 

1.  To  increafe  or  dim'mifh  a  Line  of  any  given 
Length,  according  to  any  Patio  required. 

Suppofe  the  Line  were  6  ~  Inches  in  Length  3  ap¬ 
ply  it  unto  the  SeCtor  by  way  of  parallel  Entrance, 
lb  that  each  Foot  of  the  Compafles  Hand  in  6  {-  in 
Line  of  Lines,  and  then  let  the  SeCtor  be  kept  at 
that  Angle.  Then  if  you  would  have  it  increafed 
in  the  Proportion  of  9 1  to  6  or  diminifhed  in 
the  Proportion  of  2}  to  6±,  <&c.  let  the  SeCtor  lie, 
and  take  with  the  Compals  the  parallel  Diltances 
between  thofe  Points  of  9  f  and  9-3  or  of  z-  and 
2  in  the  Line  of  Lines  of  each  Leg,  and  that  will 
give  you  the  Length  required. 

2.  To  divide  a  given  Line  into  any  Number  of 

P arts  3  as  fuppofe  into  9. 

Apply  the  Line  over  from  9  to  9  in  the  Line  of 
Lines  3  and  keeping  the  SeCtor  of  that  Angle,  take 
the  Diftance  between  1  and  1,  and  that  will  be  f 
Part  of  the  Line. 

3.  To  find  what  Proportion  two  or  more  Lines 

bear  to  one  another. 

Apply  the  greater  or  greateft  over  from  10  to  10 
at  the  Ends  of  Lines  3  and  then  taking  any  of  the 
other,  and  applying  it  over  parallel  to  the  former, 
it  will  mark  out  fuch  Numbers  as  fhall  exprefs  its 
Proportion  to  the  greateft  Line :  as  fuppofe  the 
Compafles  pointed  to  30  and  303  then  will  the 
greateft  Line  be  to  it  as  100.  is  to  30.  &c. 

4.  To  work  Proportions  with  the  SeCtor,  pro¬ 
ceed  juft  as  you  do  in  finding  a  3d  or  4th  Propor¬ 
tional  to  2  or  3  Lines  given  geometrically.  See 
Proportion. 

LINE  A  Celerrimi  Defcenfius,  is  that  Curve  which 
a  Body  would  defcribe  in  its  Defcenr,  if  it  moved 
the  Evifteft  poflible :  The  Inveftigation  of  which 
was  firft,  I  think,  propoled  as  a  Problem  by  Mr. 
John  ^Bernoulli,  and  hath  been  folved  by  his  Bro¬ 
ther  James,  and  feveral  others  3  and  very  eafily  thus, 
by  Mr.  John  Craig,  in  Phil.  Tranfi.  N°  268. 

Suppofe  B  C,  CD,  two  infinitely  fmall  Parts  of 
the  Curve  fought :  Then,  fince  the  Nature  of  the 
Curve  is  to  be  fuch,  that  the  Defcent  of  the  Body 
from  B  to  D, 


x> 


after 
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after  its  Fall  from  the  Horizontal  Line  A  Q,  is  to 
be  in  the  leaft  time  poffible ;  we  muft  find  in  the 
Line  RS  (drawn  parallel  to  A  Q_fo,  that  the  Dif¬ 
ferences  between  any  two  Ordinates  to  the  Curve, 
as  of  G  C,  D  E,  may  be  equal)  a  Point  in  which 
this  muft  happen. 


Now  the  Velocity  of  the  Body  in  the  Point  C 
is=y/  :LC;  and  its  Velocity  in  the  Point  D,  as 

y/  :QD.  Wherefore  ^-^-~,^is=totheTime 


of  the  Defcent  thro’  B  C,  as 


CD 


1/;QJD 


rs  — to  thcTime 


of  the  Defcent  thro’  C  D,  by  Prop .  54.  Newton's 
Frinc.  Wherefore  the  Point  C  muft  be  fuch,  as 


that 


BC 


.+ 


CD 


— - — =— rrs  ,  — — r-r—  muft  be  a  Minimum ,  or 

y  \  la  Vj  y  .  vjjJ 

the  leaft  poftible.  Suppofe  then  the  Points  B  and 
D  to  be  fix’d  ;  let  G  C  ( =  D  E )  =  7# :  L  C  = 
and  QD  =  /,  all  invariable  Quantities:  and  let 
the  flowing  Quantities  BG  =  «:  and  CE  =  z. 


Wherefore 


•y/  :  mz 


1/  :  t> 


+ 


y '  :  mz  ~f~  zz 

V  :p 


to  a 


u  u 

Minimum.  And  confequently  - -  -L 

^  1  ‘ 


+ 


z  z 


=  o.  But  u  =  —  £  (  becaufe 


pfy/mz~j~Zz 

u  +  z  =  to  an  invariable  Quantity.)  Wherefore 


- - -  — -  ■  :  Wherefore  ’tis 

b  r  y  mz  ~j-  uz  p  y  y  -f-  zz 


plain  that  - -  .. irr  =  to  an  invariable  Qtian- 

b  7  y/  m%  i- 

tity.  Let  then  the  Abfcijfa  A  L  ==  * ;  the  Ordi¬ 
nate  L  C  =y  :  And  therefore  BG  =  x.  GC  = 
y.  BC  =  /  :  x  x .  and  let  a  be  any  invariable 

x  1 


Line.  Then  will 


yi  y/  :x  x-j-j  y  V  :  a 


Wherefore  x  y/  »  —  y  X  y/  x  x  ~j-  y  j.  But  in  e¬ 


very  Curve  x  is  to  y/  x  x  -(-  y  y,  as  the  Subtan¬ 
gent  to  the  Tangent:  Wherefore  the  Nature  of 
this  Curve  is  fuch,  that  the  Subtangent  is  to  the 
Tangent  as  \Z~Td,  is  to  the  \Z~TJ.  which  is  known 
to  be  the  Property  of  the  Cycloid  ;  where  the 
Tangent  is  parallel  to  the  Chord  of  a  Contermi¬ 
nous  Ark  in  the  generating  Circle,  whofe  Diame¬ 
ter  is  a ,  and  its  Vertex  downward. 


LINES,  in  the  Art  of  War,  fignify  the  Pofition 
of  an  Army  ranged  in  Order  of  Battel,  extending 
thcmfelves  to  fuch  a  Length,  or  as  far  as  the  Ground 
will  allow,  to  prevent  flanking.  Armies  do  ufually 
place  themfelves  in  three  Lines :  The  firft  of  which 
is  the  Van  or  Advanc'd  Guards  ;  the  fecond  the  Main 
Body  ;  the  third  the  Pear-Guard,  or  Refer ve.  There 
is  left  the  Diftance  of  about  150  Paces  between  the 
two  firft  Lines,  and  about  double  that  Diftance  be¬ 
tween  the  fccond  and  laft.  To 

LINE  Hedges,  is  to  plant  Mufqueteers  all  along 
them  under  their  Covert,  to  fire  upon  an  Enemy 
that  comes  open,  or  for  a  Defence  againft  Horfe. 

LINE  A  Alba,  isaConcourfe  of  the  Tendons  of 
the  Mufclesof  the  Abdomen ,  excepting  the  Tendons 
of  the  ftraight  ones;  fer  the  Tendons  of  the  oblique 
Mufcles  unite,  and  meet  fo  on  both  Sides,  that 
they  make  a  kind  of  Tunick  that  covers  the  Abdo¬ 
men,  as  if  they  were  all  but  one  Tendon.  It  is 
white,  and  not  flefhy,  proceeding  from  the  Carti- 


lago  Enfformis  to  the  Os  Pubis-,  and  is  narrower 
below  the  Navel  than  above. 

LINES  of  Solids.  See  Solids. 

°fSuPerfcies  or  Surfaces.  See  Surfaces. 

LINES  of  Chords.  See  Chords. 

LINES  of  Tangents.  See  Tangents. 

LINES  of  Secants.  See  Secants. 

LINEAMENT  [ Lineamentum ,  L.]  a  fine  Stroke 
or  Line  obferved  in  the  Face,  and  forming  the 
Delicacy  of  it ;  it  is  that  which  preferves  the  Re- 
femblance,  and  caufes  the  Relation  of  Likenefs  or 
Unlikenefs  to  any  other  Face. 

LINEAR  Problem,  in  Mathematicks,  is  fuch  an 
one  as  can  be  folved  geometrically  by  the  Inter- 
fe&ion  of  two  Right  Lines;  as  to  meafure  an  in - 
accejjible  Height  by  the  means  of  two  unequal  Sticks 
o>  Staves.  This  is  alfo  called  a  fmple  Problem,  and 
is  capable  but  of  one  Solution. 


LINEAR  Numbers,  are  fuch  as  have  relation  to 
Length  only ;  as  (v.  gr.)  fuch  as  reprefent  one  fide 
of  a  plane  Figure :  And  if  the  plane  Figure  be  a 
Square,  the  Linear  Number  is  called  a  Foot. 

LINES  of  Chords,  Sines,  Tangents,  Secants,  Ver- 
fed  Sines,  &c.  See  Scale. 

LINED  Moat,  a  1  erm  in  Fortification:  See 

Moat. 


LINGOT,  the  Term  in  Chymiftry  for  the  Molds 
they  make  to  caft  melted  Metals,  or  the  Regulus  of 
Antimony,  See.  into. 

LINGUA,  the  Tongue,  is  an  oblong,  broad, 
thick  Member,  and  thicker  at  the  Root,  and  thin¬ 
ner  and  fharper  at  the  End ;  of  a  moderate  Bigneft, 
that  it  may  move  more  quickly.  In  the  exterior 
or  upper  Part  of  the  Tongue  there  are  a  great  ma¬ 
ny  little  Bodies,  which  break  out  from  the  Surface 
of  the  Tongue,  and  bending  a  little,  incline  back¬ 
wards  towards  the  Root,  fo  that  they  look  like  a 
Comb  to  card  Wool.  Thefe  Cartilaginous  Bodies, 
in  an  Ox  efpecially,  feem  to  refemble  the  Figure  of 
a  Boar’s  Tooth.  In  the  lower  Part  they  have  a  cer¬ 
tain  Cavity.  They  are  made  of  a  thick  tenacious 
fibrous  Matter,  which  feems  like  a  Heap  of  little 
Rods:  About  the  Sides  of  the  Tongue  they  grow 
fmaller  and  fmaller,  fo  that  they  almoft  difappear; 
and  certain  Membranous  Bodies  are  placed  at  their 
Bails,  which  appear  at  firft  of  a  Conical  Figure, 
and  then  by  and  by  of  a  more  obtuie  one,  and  of 
a  pappy  Subftance.  All  the  little  Protuberances 
are  cloathed  with  the  Membranes  of  the  Tongue: 
They  arc  firmly  implanted  in  a  certain  tenacious 
Tunick  of  the  Tongue,  thete  being  under  them  a 
craft,  vifeous  or  nervous  Subftance,  efpecially  in 
thofe  Places  where  there  are  remarkable  Pits  in  the 
Tongue  difpofed  in  like  Order  and  Manner;  fothat 
in  the  inner  Part  of  the  Tongue  there  are  a  great 
many  of  them,  which  are  firmly  implanted  in  a 
kind  of  vifeous  Body.  When  the  Membrane  that 
covers  the  whole  Tongue  is  taken  off,  there  appears 
a  certain  glutinous  Subftance;  then  a  nervous  pap¬ 
py  Body,  lomething  Yellow,  which  fpreads  like  the 
Membrane,  and  difeovers  feveral  remarkable  ner¬ 
vous  Protuberances,  difpos’d  and  order’d  in  a  won¬ 
derful  Order.  The  next  Things  that  appear  are 
like  Nipples,  in  greater  abundance  than  thofe  be¬ 
fore-mentioned,  and  of  another  Order;  for  as  ma¬ 
ny  little  Protuberances  as  cover  the  Outfide  of  the 
U'ongue,  fo  many  nervous  Nipples  of  this  fort  are 
found  within.  1  hefe  proceed  from  the  common 
pappy  Subftance,  grow  tolerably  high,  and  flioot 
out  further  into  nervous  Sprouts  from  the  Top  of 
them;  about  which  you  difeover  innumerable  little 
Protuberances  proceeding  frem  the  Stock,  and  of 
an  equal  Height,  only  Ilenderer,  like  a  Cone,  and 

which 
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which  go  within  their  proper  Cavities,  ready  made 
in  the  crafs  vifcous  Subftance  before- mentioned, 
and  at  laft  end  toward  the  outermoft  Membrane. 
Farthermore.  the  Subftance  of  the  Tongue  is  muf- 
culous:  The  Central  Parts  of  the  Tongue  confift 
of  feveral  forts  of  Fibres,  long,  tranfverfe  and  ob¬ 
lique,  which  being  mutually  interwoven  with  one 
another,  look  like  a  Coverlid  or  Blanket.  It  owes 
its  Motion  to  peculiar  Mufcles  of  its  own,  where¬ 
with  it  is  contracted  and  abbreviated.  The  Pairs 
of  Mulcles  are  the  Stylogloffum,  Bafogloffum,  Genio- 
gloffum,  Ceratogloffum  and  Mylogloffum :  which  fee. 
Blanchard. 

LINGUALIS,  is  taken  by  fome  to  be  a  large 
and  flefhy  Mufcle  arifing  from  the  Bafts  of  the  Os 
Hyoides,  and  runs  forward  to  the  Tip  of  the  Tongue  ; 
and  Spigelius  gives  it  this  Ufe,  That  its  tranfverfe 
Fibres  do  thicken,  and  as  it  were  conftringe  the 
Tongue,  and  dilate  it  by  its  oblique  Fibres,  and 
bring  it  towards  the  Palate  by  its  right  Fibres :  But  it 
is  diiputable  whether  it  be  a  Mufcle  or  not. 

LINIMENT  [in  Pharmacy ]  a  Medicine  for  foft- 
ening  the  Afperities  of  the  Skin,  and  moiftening 
thofe  Parts  that  are  to  be  foftened,  in  order  to  re- 
lolve  the  Humours  that  afflidt  the  Patient,  and 
caufe  Pain. 

LINTEL  [in  Carpentry]  that  Piece  of  Timber 
that  lies  horizontally  over  the  Door-Pofts  and  Win- 
dow-Jaumbs,  as  well  to  bear  the  Thicknefs  of  the 
Wall  over  it,  as  to  bind  ihe  Sides  of  the  Wall  to¬ 
gether. 

LINSTOCK,  is  a  fhort  Staff  of  Wood  about 
three  Foot  long,  having  at  one  End  a  piece  of  Iron 
divided  into  two  Branches,  each  of  which  hath  a 
Notch  to  hold  a  piece  of  Match,  and  a  Screw 
to  faften  it  there.  The  other  End  of  the  Staff  is 
fhod  alfo  with  Iron,  and  pointed  to  ftick  into  the 
Ground.  ’Tis  ufed  by  the  Gunners  in  firing  Can¬ 
non. 

LINTER :  See  Scapha. 

L1NUM  Vivum :  See  Asbefine  Cloth. 

LIONCELS,  the  Herald’s  Term  for  Lions, 
when  there  is  more  than  two  of  them  born  in  any 
Coat  of  Arms,  and  no  Ordinary  between  them ; 
and  ’tis  all  one  as  a  fmall  or  young  Lion. 

LIPOTHYMIA,  of  a«t«  to  leave, 

dvpiof,  Gr.  the  Mind]  or  Lipopjyckia,,  is  a  fwoon- 
ing  or  fainting  away,  being  an  imperfect  Syncope ; 
which  fee. 

LIPPITUDE  [ Lippitudo ,  L  ]  a  Diforder  of  the 
Eyes,  otherwife  called  Blear-eyednefs  \  which  con- 
ftfts  in  the  oozing  out  of  a  thick  vifcous  Humour, 
which  hardens  and  binds  the  Eyelids  together. 

L>IPS  are  the  Edge  or  exterior  Part  of  the  Mouth, 
or  that  mufculous  Extremity  which  fhuts  and  co¬ 
vers  the  Mouth  both  above  and  below.  The  Lips, 
beftdes  the  common  Integuments,  coniift  of  two 
Parts,  the  exterior  hard  and  mufculous,  the  interior 
fofr,  fpungy  and  glandulous,  covered  with  a  fine 
Membrane  ;  the  fore  and  protuberant  Parts  of  which 
are  red,  and  call’d  Prolabia.  The  Lips  have  fix 
Pair  of  Mufcles  belonging  to  them,  and  one  odd 
one;  of  thefe  three  are  peculiar  to  the  upper  and 
under  Lip,  the  other. three  and  the  fingle  one  are 
common  to  both  Lips.  The  peculiar  are  the  At- 
tollens  labiorum  fuperius,  Deprimens  l a  biorum  infer  ius, 
Attollens  labiorum  inferius.  The  three  common  Pair 
are  the  Zygomaticus,  the  Attollens  labiorum ,  the  De- 
prejfor  labiorum ;  the  odd  one  Orbicularis. 

LIQUEFACTION",  an  Operation  by  which  a 
folid  Body  is  reduc’d  into  a  Liquid,  or  the  A&ion 
of  Fire  or  Heat  on  fat  fufible  Bodies,  which  puts 
their  Parts  into  Motion. 


LIQUID,  is  a  Word  ufed  by  the  Civilians  in 
this  Senfe,  for  a  Thing’s  being  appare?itly  proved ,  as 
they  fay :  A  Creditor  would  be  injur’d,  fhould  a 
Debt  which  is  clearly  due  be  flopp’d,  on  the  Pre¬ 
tence  of  another  Debt  that  is  not  Liquid,  or  appa¬ 
rently  proved. 

LIQUIDUM  Nervorum,  is  that  Juice  or  Fluid 
which  Nerves  carry  in  their  Canals,  and  is  ufually 
called  the  Nervous  Juice. 

LIQUIDS,  are  tuch  Bodies  as  have  all  the  Pro¬ 
perties  of  Fluidity  (fee  that  Word) ;  and  withal,  have 
their  Particles  fo  formed,  figured  or  difpofed,  that 
they  do  adhere  to  the  Surfaces  of  fuch  Bodies  as  are 
immerfed  in  them,  which  we  call  veetting:  And 
this  Property  of  Liquid  Bodies  is  fomttimes  called 
Humidity  or  Moifure. 

LIQUIDS  [in  Grammar]  certain  Confonants  that 
are  oppoled  to  Mutes,  as  L,  M,  N  and  R. 

LIQUOR  of  Fix'd  Nitre:  See  Fix’d  Nitre. 

LIST,  in  Architecture,  is  a  ftraight  upright  Ring, 
which  runs  round  the  lower  Part  of  any  of  the  Co¬ 
lumns  juft  above  the  Tore,  and  next  to  the  Shaft  or 
Body  or  the  Pillar. 

LlSTEL,  a  fmall  Band,  or  a  kind  of  a  Rule  in 
the  Mouldings  of  Architecture :  Alfo  the  Space  be¬ 
tween  the  Channellings  of  Pillars. 

LITERAL  Algebra:  See  Algebra. 

LITHARGE,  what,  and  how  made;  fee  Puri- 
f  cation  of  Silver. 

LITHIASIS,  [A/0iW/r,  Gr.]  the  Breeding  of  the 
Stone  in  the  Kidneys  or  Bladder. 

LITHONTRIPTICKS,  [kAovt^im,  of  a?- 
0©"  a  Stone,  and  t piCa,  Gr.  to  break]  are  Medi¬ 
cines  which  break  the  Stone,  either  in  the  Bladder 
or  the  Kidneys. 

LITHOTOMIA,  [a /0cTOfBa,  ofA/0©*  and  7'm- 
vu,  Gr.  to  cut]  is  the  grand  Operation  of  cutting 
the  Stone  out  of  the  Bladder;  and  is  thus  defcn- 
bed  by  Blanchard.  The  Operator  lays  the  ftck  Per- 
fon  upon  a  foft  Pillow,  in  the  Bofom  or  Lap  of 
fome  itrong  Man,  after  he  has  leap’d  three  or  four 
times  from  on  high ;  then  he  ties  the  Hands  on  each 
fide  fail  to  the  Sole  of  the  Foot,  and  two  People 
Handing  on  each  fide  hold  the  Knees  as  open  as 
poftible.  After  this,  the  Operator  moiftening  one 
Finger  of  his  Left-Hand,  or  if  Necelfity  require 
the  two  foremoft,  withOyl  of  White  Rofes,  thrufts 
them  up  into  the  Fundament,  and  with  his  Right- 
Hand  prefl’es  the  Upper  Parts  of  the  Secrets  lightly, 
that  by  this  means  the  Stone  may  be  brought  to 
the  Perinaum ;  which  when  he  has  forced  thither 
with  his  Fingers,  he  cuts  with  a  two-edged  Knife, 
proportionally  to  the  Bigntfts  of  the  Stone,  in  the 
Left  Side,  betwixt  the  Tefticles  and  the  Funda¬ 
ment,  near  to  the  Suture  of  the  Perinaum,  bring¬ 
ing  the  Stone  towards  the  Knife:  And  if  the  Stone 
come  not  out,  either  of  its  own  accord,  or  by 
thrufting  of  the  Fingers,  he  draws  it  out  with  the 
Forceps ;  /.  e.  a  pair  of  Pincers,  or  fome  fuch  In- 
ftrumentof  Art.  The  Stone  being  drawn  our,  and 
all  the  Bands  being  loofed,  he  ciofes  the  Wound 
duly,  applies  Remedies,  ltops  the  Blood,  and  takes 
care  that  the  Wound  be  clofed  up,  left  the  Urine 
fhould  continually  drop  through.  This  Way  is 
called  Apparatus  minor,  and  is  ufed  efpeciaily  in 
Boys,  though  it  be  frequently  pradtiled  too  in  adult 
Perfons  in  thefe  Countries.  ’  This  we  in  England 
call  Cutting  Upon  the  Gripe,  and  is  the  Method  that 
our  Suters  always  cut  by :  But  in  the  Apparatus 
major,  or  the  greater  Operation,  which  we  call 
Cutting  upon  the  Staff,  the  Patient,  bound  as  be¬ 
fore,  islet  upon  a  Table,  and  held  there;  then  the 
Chyrurgeon  thrufts  in  his  Inftrumenr,  called  Itine- 
1  rarium. 
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rarintn,  by  the  Urinary  Paffage  into  the  Bladder, 
as  far  as  the  very  Stone;  and  cutting  an  Hole,  as 
before,  he  puts  another  Inftrumenr,  called  Condu¬ 
ctor,  into  the  hollow  Part  of  the  Itinerarium,  thro’ 
the  Wound;  then  the  Itinerarium  being  taken  out 
of  the  Urinary  Pafiage,  he  puts  in  the  Inftrument 
called  Forceps  (a  fort  of  Pincers)  or  any  other  fit  to 
pull  out  the  Stone  through  the  W ound  before  made, 
that  he  may  lay  hold  of  the  S:onc,  and  bring  it 
out:  This  being  done,  the  Wound  is  bound  up, 
and  confolidated,  as  ’tis  in  Children ;  only  if  it  be 
large,  it  is  ftitched  up,  and  an  Inftrument  of  Silver 
applied  to  it  for  two  or  three  Days,  which  is  ufe- 
ful  to  let  out  concreted  Blood,  Phlegm,  and  gra¬ 
velly  Urine.  There  is  yet  another  Way  of  taking 
out  the  Stone,  to  wit.  By  making  a  Hole  in  the 
Abdomen,  by  which  the  Stone  is  taken  out  of  the 
Bottom  of  the  Bladder ;  and  in  this  way  no  drib- 
ling  of  Urine  need  to  be  feared.  Blanchard. 

LITHOTOMIST,  is  a  Chirurgeon  who  is 
skilful  in  cutting  the  Stone  out  of  the  Bladder. 

LITOTES,  or  Diminutio ,  is  a  Trope  in  Rheto- 
rick,  by  which  we  fpeak  left  than  We  think :  As 
when  we  fay,  1  cannot  conmevd  you ;  it  implies  a 
fecret  Reprehenfion  for  fomething  committed  that 
hinders  us. 

LITTORAL  Shells,  arewi  h  heWriters  of  Na¬ 
tural  Hiftory,  fuch  Sea-fhells  as  are  always  found 
near  the  Shores,  and  never  far  off  in  the  Deep  : 
But  fuch  as  are  found  there  in  the  Bottom  of  the 
Sea,  remote  from  the  Shore,  they  call  ’EpfhoQ/o/  and 
Telagice. 

LIVER.  See  Hepar. 

LIVER  of  Antimony  :  See  Crocus  Metallorum. 

LIVERY  hath  three  Significations:  In  one  it  is 
ufed  for  a  Suit  of  Cloth  or  Stuff  that  a  Gentleman 
giveth  in  Coats,  Cloaks,  Hats,  or  Gowns,  with 
Cognifance,  or  without,  to  his  Servants  or  Follow¬ 
ers.  In  the  ocher,  it  fignifies  a  Delivery  of  Poflef- 
fion  to  thofe  Tenants  which  held  of  the  King  in 
Capite ,  or  Knight’s  Service;  for  the  King,  by  his 
Prerogative,  hath  primier  Seifin  of  all  Lands  and 
Tenements  fo  holden  of  him.  In  the  third  Signi¬ 
fication,  Livery  is  the  Writ  which  lies  for  the  Heir 
to  obtain  the  Pofleflion  of  Seifin  of  his  Land  at 
the  King’s  Hands. 

LIVERY  of  Seif  n,  is  a  Delivery  of  Pofleftion  of 
Lands  or  Tenements,  or  rather  Things  corporeal, 
unto  one  that  hath  Right,  or  a  Probability  of 
Right  to  them.  This  is  a  Ceremony  in  the  Com¬ 
mon  Law,  ufed  in  Conveyance  of  Lands  or  Te¬ 
nements,  <frc.  where  an  Eftate  in  Fee-fimple,  Fee- 
tail,  or  a  Free-bold,  (ball  pafs;  and  is  a  Teftimo- 
nial  of  the  willing  departing  of  him  who  makes 
the  Livery,  from  the  Thing  whereof  Livery  is  made ; 
and  the  receiving  of  rhe  Livery  is  a  willing  Accep¬ 
tance  of  the  other  Party.  And  it  was  invented, 
that  the  Common  People  might  have  Knowledge 
'  of  the  Palling  or  Alteration  ot  Eftates  from  Man 
to  Man,  that  thereby  they  might  be  the  better  a- 
ble  to  try  in  whom  the  Right  of  Poflcflion  of  Lands 
and  Tenements  were,  if  they  lliould  be  impanncl- 

iled  in  Juries,  or  otherwife  have  to  do  concerning 
the  fame.  Ot  this  Livery  there  be  two  kinds,  viz. 
a  Livery  in  Deed,  and  a  Livery  in  Law :  A  Livery 
in  Deed,  is  when  the  Feoflfer  taketh  the  Ring  of 
the  Door,  or  T urf  or  T wig  of  the  Land,  and  de- 
livercth  the  fame  to  the  Feoffee  in  the  Name  of 
the  Seifin  of  the  Land.  A  Livery  in  Law,  is  when 
the  Feoffer  faith  to  the  Feoffee,  being  in  View  of 
rhe  Houfe  or  Land,  I  give  to  you  yonder  Land ,  to 

I  you  and  your  Heirs ;  and  therefore  enter  into  the 
fame,  arid  take  FoJJejp.on  thereof  accordingly  :  And 
V  o  L.  II. 


the  Feoffee  doth  accordingly,  in  the  Life  of  the 
Feoffer,  enter :  This  is  a  good  Feoffment. 
LIVIDUS:  See  PeClineus. 

LIXIVIOUS,  or  Lixiviate  Salts ,  are  the  fix’d 
Saks  of  Plants,  <&c.  They  are  drawn  by  Calcina¬ 
tion  of  the  Plant,  and  then  making  a  Lye  or  Lixi¬ 
vium  of  the  Allies  and  Water;  whence  this  Name. 
See  Salts. 

Mr.  Boyle  faith.  The  diftinguifliing  Mark  of 
Lixivious  Salts,  whereby  they  differ  from  Urinous 
ones,  is.  That  they  will  turn  a  Solution  of  Subli¬ 
mate  in  Common  Water,  into  a  Yellow  Colour: 
See  Experiments  on  Colours. 

LIZIERE,  a  Term  in  Fortification;  the  fame 
with  Berrnej  which  fee. 

LOAD,  is  the  Miners  Word,  cfpecially  in  the 
Tin  Mines,  for  a  Vein  of  Ore. 

LOADSTONE:  See  Magnet. 

LOBE,  a  Word  ufed  meftiy  by  Anatomifts  for 
the  Divifion  of  the  Lungs  into  feveral  Parts,  which 
they  call  Lobes :  And  by  Sotanifts,  for  the  Divifion 
or  Parts  of  the  Bulk  of  Seeds,  which  ulually  con- 
fift  of  two  Parts  or  Lobes ,  as  is  very  confpicuous  in 
Beans. 

.  LOBUS  Anris ,  is  the  lower  Part  or  Tip  of  the 
Ear. 

LOCAL,  is  whatever  is  fuppofed  to  be  tied  or 
annexed  to  any  particular  Place:  Thus  in  Law, 
they  fay  the  Thing  is  Local ,  and  annexed  to  the 
Free-hold. 

And  an  Action  of  Trefpafs  for  Battery,  &c.  is 
tranfitory,  not  Local ;  that  is,  it  is  not  needful  that 
the  Place  where  the  Battery  was  committed  lliould 
be  fet  down  as  material  in  the  Declaration ;  or  if  it 
be  fet  down,  the  Defendant  cannot  traverle  it,  by 
faying  he  did  not  commit  the  Battery  in  the 
Place  mentioned  in  the  Declaration,  and  fo  avoid 
the  Adtion. 

LOCAL  Colours,  in  Painting,  are  fuch  as  are 
natural  and  proper  for  each  particular  Objedt  in  a 
Pidture;  and  they  are  fo  called  to  diftinguifh 
them  from  the  Claro-Obfcuro :  which  fee. 

LOCAL  Medicaments,  are  thofe  which  are  ap¬ 
plied  outwardly,  as  Plaifters,  Ointments,  Salves, 
Thefe  are  alfo  frequently  called  Topicks. 

LOCAL  Problem,  iu  Mathematicks,  is  fuch  an 
one  as  is  capable  of  an  infinite  Number  of  different 
Solutions:  lo  that  the  Point  which  is  to  refolve  the 
Problem,  may  be  indifferently  taken  within  a  cer¬ 
tain  Extent;  as  fuppofe  any  where  in  fuch  a  Line, 
within  fuch  a  Plane  Figure,  &c.  which  is  called  a 
Geometrick  Place ,  and  the  Problem  is  Laid  to  be  a 
Local  or  lndeter  mined  one.  And  this  Local  Problem 
may  be  either  Simple,  when  the  Point  fought  is  in 
a  Right  Line;  Plane ,  when  the  Point  fought  is  in 
the  Circumference  of  a  Circle ;  Solid,  when  the 
Point  required  is  in  the  Circumference  of  a  Conick 
Section ;  or,  laftly,  Surjolid,  when  the  Point  is  in 
the  Perimeter  of  a  Line  of  the  fccond  Gender ,  as 
the  Geometers  call  it. 

LOCATIO-Conduftio,  in  the  Civil  Law,  is  a 
Contract  of  the  Law  of  Nations,  whereby  the  Ufe 
of  a  7  hing,  or  the  Service  and  Labour  of  a  Perfon, 
is  gained  tor  fome  Time  for  a  certain  Reward. 
LOCH,  or  Lohoch,  the  fame  with  Eclegma. 
LOCHIA,  are  the  natural  Evacuations  of  Wo¬ 
men  in  Child-bed,  after  the  Birth  of  die  Foetus,  and 
the  Exclufion  of  the  Membranes  called  Sec  undin  a-, 
or  the  After-birth. 

LOCKER,  in  a  Ship,  is  a  kind  of  Box  or  Cheft 
made  along  the  fide  of  a  Ship,  to  put  or  flow  any 
thing  in. 
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LOCKING-WHEEL,  fee  Count-Wheel ,  a  Term 
in  Watch- work. 

LOCK-SPIT,  a  Term  in  Fortification,  fignify- 
mg  the  fmall  Cut  or  Trench  made  with  a  Spade, 
ro  mark  out  the  firft  Lines  of  any  Work  that  is  to 
be  made. 

LOCULAMENTUM,  in  Botanicks,  is  a  little 
diftind  Cell  or  Partition  within  the  common  Cap- 
fula  femmalis  of  any  Plant ;  as  thofe  within  the  Seeds 
of  Poppies,  &c.  by  which  one  Parcel  of  the  Seeds 
is  kept  diftindt  from  another. 

LOCUS,  or  the  Place  of  any  Body,  is  rightly, 
by  Mr.  Newton,  diftinguifhed  into  Abjolute  and 
Relative :  And  fo  ought  Space  to  be  accounted ; 
for  the 

LOCUS  Abfolutus,  or  Primarius  of  any  Body,  is 
that  Part  of-  the  abfblute  and  immovable  Space,  or 
extended  Capacity,  to  receive  all  Bodies  which  this 
individual  one  takes  up :  But  the 

LOCUS  Relativus,  or  Secuvdarius ,  is  that  appa¬ 
rent  and  fenfible  Place  in  which  a  Body  is  determi¬ 
ned  to  be  placed  in  by  ourfelves,  and  with  relation 
to  other  adjoining  or  contiguous  Bodies. 

LOCUS  Apparens,  a  Term  in  Opticks :  See  Ap¬ 
parent  Place  of  any  Objeff.  ’Tis  alfo  in  Aftronomv, 
that  Place  in  which  any  Planet  or  Star  appears, 
when  viewed  from  an  Eye  at  the  fenfible  Hori¬ 
zon. 

LOCUS  Refolutus,  according  to  Pappus's  Ac¬ 
count  of  ic  in  Libr.  j'na  Llathem.  Coll,  is.  That  it  is 
a  proper  peculiar  Matter,  after  the  common  Con- 
ftitution  of  the  Elements  of  Geometry,  contrived 
for  fuoh  Perfons  as  would  obtain  a  ready  and  ea- 
fy  Method  of  folving  fuch  Problems  as  fhall  be 
propofed  to  them.  ( See  Refolution  )  On  this  Sub- 
je£t  Euclid,  Apollonius  Pcg<evs ,  Erato fkenes  and 
Arif  reus  Senior ,  are  the  only  Writers  among  the 
ancient  Geometers.  Euclid's  Tradls  are  Datorum 
Liber  Unusj  Locorum  ad  Super fcievi  Duo  ;  Pcrifra- 
tum  Tres.  Apollonius,  de  Seclione  Rationis  (lately  put 
out  at  Oxon  by  Mr.  Plalley )  Libri  Duo  :  De  SeElione 
Spatii  Libri  Duo  ;  TaEltonum  Libri  Duo  :  Inclinatro- 
num  Duo  ;  Planorum  Locorum  Duo  :  Conicorum  Offo. 
Of  Arijlaus,  there  were  Locorum  Solidorum  Libri 
ffiinque.  And  of  Eratofhenss,  Duo  Libri  de  Me- 
dietatibus. 

There  are  two  Kinds,  faith  Pappus,  of  this  Re¬ 
folution  ^  one,  where  bare  Truth  in  Theory  only  is 
purfued;  which  therefore  he  calls  the  Contempla¬ 
tive  Method  or  Theoretic :  and  the  other,  where  we 
inveftigate  fomething  which  we  propofe  to  have 
done;  and  this  is  called  the  Problematic  Method. 
What  this  Refolution  or  Analyfs  of  the  Ancients  was, 
you  may  fee  in  the  learned  Mr.  Bailey's  Edition  of 
Apollonius  de  Seffione  Rationis  above-mentioned ; 
and  a  good  Attempt  towards  its  Reftitution  in  a 
modern  Spanijh  Author,  Hugo  de  Omerique,  his  Ana¬ 
lyfs  Geometric  a,  printed  at  Cales  1698. 

LOCUSTS  are  the  Beards  and  pendulous  Seeds 
of  Oats,  and  of  the  Gramma  paniculata ;  to  which 
the  Botanifts  gave  this  Name  from  their  Figure, 
which  fomething  relembles  that  of  a  Locuft. 

LODEMANAGE,  was  anciently  the  Term  for 
the  Hire  of  a  Pilot,  when  he  conduced  a  Ship  from 
Place  to  Place. 

LODE-SHIP,  was  formerly  the  Name  of  a 
fmall  Fiftiing-Veffel.  Vid.  31  E.  3.  Stat.  3.  c.  2. 

LODGMENT,  in  Military  Affairs,  isfometimes 
an  Incampment  made  by  an  Army ;  or  oftner,  it  is 
a  Retrenchment  dug  for  a  Covert  or  Shelter,  when 
the  Counterfcarp,  or  fome  other  Port  is  gained.  It 
is  alfo  taken  for  the  Place  wberethe  Soldiers  quar¬ 


ter  among  the  Burghers,  either  in.  Huts,  Baracks, 
or  Tents. 

LODGMENT  of  an  Attack,  is  a  Work  cart  up 
by  the  Befiegers,  during  their  Approaches  in  a  dan¬ 
gerous  Port,  where  it  is  abfolutely  neceffary  to  fe- 
cure  themfelves  againft  the  Enemy’s  Fire-  as  in  a 
Cover  t-w  ay,  in  a  Breach,  in  the  Bottom  of  the  Moat, 
or  elfewhere.  This  Lodgment  confilfs  of  all  the 
Materials  that  are  capable  to  make  Refiftance,  viz. 
Barrels  and  Gabions  of  Earth,  Pallijadoes,  Woolpacks, 
Mantelets,  Faggots,  &c. 

LOG,  and  Log-line :  The  Log  aboard  a  Ship,  is 
a  Piece  of  Board  or  Wood  about  7  or  8  Inches  long, 
of  a  Triangular  Figure,  and  vy«tbasmuch  Lead  call 
into  it  at  one  End,  as  will  ferve  to  make  it  fwim 
upright  in  the  Water ;  at  the  other  End  of  which 
is  faifen’d  a  fmall  long  Line,  called  The 

LOG-LINE;  which  is  wound  abo.  t  a  Reel  for 
that  Purpofe,  fix’d  in  the  Gallery  of  the  Ship.  This 
Line,  for  about  10  Fathom  from  the  Log,  hath,  or 
ought  to  have,  no  Knots  or  DivTions;  becaule  fo 
much  fhould  be  allowed  for  the  Log’s  being  clear 
out  of  the  Eddy  of  the  Ship’s  W ake  before  they  turn 
up  the  Glafs:  But  then  the  Knots  or  Divifions  begin, 
and  ought  to  be  at  lesft  50  Foot  from  one  another; 
tho’  the  common  erroneous  Practice  at  Sea,  is  to 
have  them  but  at  7  Fathom,  or  42  Foot  Dirtance. 

The  Ufe  of  this  Log  and  Line  it;  to  keep  an  Ac¬ 
count,  and  make  an  Ertimate  of  the  Ship’s  Way; 
for  as  many  Knots  as  run  out  in  half  a  Minute 
of  Time  (which  they  meafure  by  a  Half-minute 
Glafs)  fo  many  Miles  do  they  account  the  Ship  to 
fail  in  an  Hour;  or  fo  many  Leagues  and  Miles 
doth  fhe  run  in  a  Watch :  as,  if  there  be  veered  ouc 
4  Knots  in  half  a  Minute,  the  Ship  runs  4  Miles  an 
Hour,  or  5  Leagues  and  1  Mile  in  a  Watch. 

The  Practice  of  heaving  the  Log,  is  firrt  to  let  it 
down  into  the  W  ater,  and  then  to  let  it  run  away 
fo  far,  as  to  be  out  of  the  Eddy  of  the  Ship’s  Wake; 
and  then  one  having  an  Half-minute  Glafs  in  h:s 
Hand,  turns  it  up  juft  when  the  firft  Knot  runs  off 
the  Reel  (tho’ fome  turn  up  the  Glafs  juft  when  the 
Log  touchesthe  Water )  and  then  the  Line  running 
ealily  off,  when  the  GUIs  is  out,  he  cries.  Stop !  The 
other  flops  the  Reel ;  and  then  they  count  the  Knots 
run  out,  and  if  they  can  be  fo  exa£t,  as  to  account 
the  odd  Feet,  which  the  Line  fhall  run  out  above 
any  Knot,  they  ought  to  account  5  Feet  fora  Tenth 
part  of  a  Mile  more:  And  thus,  if  3  Knots  45  Feet 
run  out  in  an  half  Minute,  the  Ship  goes  at  the  rate 
of  3  Miles  9  Tenths  in  an  Hour. 

Now  tho’  this  at  beft  be  but  a  precarious  way, 

’tis however  the  molt  exaff  of  any  in  ufe,  and  much 
better  than  thatot  the  Spaniards  and  Portuguefe,  who  ' 
guefs  at  the  Ship’s  Way  by  the  running  of  the  Froth 
or  Water  by  the  Ship’s  fide;  or  than  that  of  the 
Dutch,  uho  ufe  to  heave  over  a  Chip  into  the  Sea, 
and  fo  to  number  how  many  Paces  they  can  walk 
on  the  Deck,  while  the  Chip  iwims  or  palles  between 
any  two  Marks  or  Bolt-heads  on  the  fide.  And  the 
Ground  and  Reafon  of  this  Pra&ice  of  keeping  an 
Account  of  a  Ship’s  failing  by  the  Log,  is  this : 

1.  That  5  of  our  Englfb  Feet  make  a  Pace,  and 
1000  of  fuch  Paces  a  Mile,  and  60  of  fuch  Miles 
a  Degree,  and  confequenrly  a  Degree  would  contain 
300000  Feet.  But  this  is  erroneous  on  all  Ac¬ 
counts;  for  there  are  both  1006  Paces  in  a  Mile, 
and  72  iuch  Miles  in  a  Degree. 

2.  But  then  this  hath  been  corrected  by  Mr.  Nor¬ 
wood,  in  his  Seamans  Praftice ;  who,  by  molt  ex¬ 
actly  meafuring  the  Diftance  of  two  Places  under 
the  fame  Meridian,  and  finding  alfo  the  Latitudes 
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of  thofe  two  Places  by  moft  accurate  Inftruments 
and  Obfervations,  he  found.  That  to  a  Degree  of  a 
Great  Circle  on  the  Earth  there  muft  be  367200 
EngliJ, 1j  Feet :  And  this  hath  been  in  a  good  mea- 
fure  confirmed  by  the  'French  Obfervations  and  Men- 
furations,  who  found  a  Degree  to  contain  365184 
Feet.  And  yet  Mr.  Norwood  confidering  that  the 
Ships  Way  is  really  mere  than  what  is  found  by  the 
Log,  and  alfo  knowing  that  ’tis  better  and  fafer  to 
have  the  Reckoning  to  be  fomething  before  the  Ship, 
and  probably  alfo  becaufe  ’tis  a  round  Number,  caft 
away  the  7200  odd  Feet,  and  fuppofe  a  Degree  to 
contain  juft  360000  Feet.  Then  will  a  Minute  of  a 
Degree  contain  6000  fuch  Feet;  and  that  is  to  be 
reckoned  for  the  true  Sea  Mile,  60  of  which  make  a 
Degree:  And  fince  5280  Feet  are  a  Statute  Mile, 
there  will  be  68  fuch  Miles  in  a  Degree;  and  of 
the  Italian  Miles,  of  5000  Feet,  72,  or  24  Leagues 
in  a  Degree.  And  after  this  way  of  accounting, 
the  whole  Circumference  of  our  Globe  will  be  8640 
Leagues,  or  25920  Miles;  which  is  120  Leagues, 
or  360  Miles  lei's  than  the  French  make  it:  And  yet 
this  is  probably  lefs  than  the  Truth,  and  in  Fa<ft  lefs 
than  Mr.  Nor  wood's  Account. 

Now  to  apply  all  this  to  theEftimation  of  a  Ship’s 
Way  by  the  Log:  If  it  be  confidered  that  an  half 
Minute  is  the  120th  part  of  an  Hour,  ’tis  plain  the 
Diftance  between  Knot  and  Knot  in  the  Log  line, 
muft  be  alfo  the  120  h  part  of  a  Minute  of  a  Degree 
of  a  great  Circle  on  the  Earth;  or  120th  part  of  a 
true  Sea  Mile  or  Minute,  which  is  before  fhewed  to 
contain  6000  Feet:  And  therefore  the  Diftance  be¬ 
tween  the  Knots  muft  be  50  Foot;  (for  50  multi¬ 
plied  by  120,  produces  6000)  becaufe  as  30  Seconds 
is  to  an  Hour,  or  3600  Seconds  is  to  a  Day;  fo  is 
50  Feet  to  60.0  Feet.  Wherefore  as  many  times 
50  Feet  as  a  Ship  fails  in  half  a  Minute,  fo  many 
Miles  muft  fhe  go  in  an  Hour,  fuppofing  her  to 
keep  on  at  the  fame  Rare.  To  try  which,  in  long 
Voyages  to  the  Ea ft-  Indies,  &c.  the  Log  is  heaved 
every  Hour;  but  in  fhorter  Voyages  they  content 
themfelves  with  doing  it  but  every  two  Hours; 
tho’  always  the  oftner  ’tis  done,  the  better. 

And  from  hence  plainly  appears  the  grofs  Error 
of  having  but  42  Feet  or  7  Fathom  between  Knot 
and  Knot,  which  is  tire  common  Divifion  of  the 
Log- line  at  Sea..  Indeed,  being  fenfible  their  Divili- 
011s are  too  fhorr,  they  leften  their  Half-minute  Glafs 
proportionally,  as  having  that  made  of  only  24  or 
25  Seconds.  But  this  is  nothing  but  correcting  one 
Blunder  or  Error  by  another ;  and  fhews  plainly  that 
the  Common  Saiiors  will  not  go  out  of  their  way, 
tho’  they  are  fare  they  are  in  the  wrong. 

Commonly  in  the  Steerage,  or  fume  fuch  conve¬ 
nient  Part  of  the  Ship,  hangs  up  a  3oard  called  the 

LOG-BOARD;  which  is  a  Table  divided  into 
Five  Columns,  and  ought  to  be  of  the  following 
Form,  or  one  like  it. 

This  Log-Board's  Account  ought  daily  at  Noon 
(•when  if  poftible,  let  there  be  an  Obfcrvation  of  the 
Latitude)  to  be  entred  into  the  Leg-Book  or  Traverfc- 
Book,  ruled  and  columned  juft  as  the  Log-Board  is ; 
from  whence  it  may  be  transcribed  into  the  Journals, 
and  how  much  way  the  Ship  hath  gained  in  her 
Courfe,  eftimated  daily. 

To  meafure  whether  the  Half-minute  Glafs  be 
true,  or  to  make  one  upon  Occafion,  when  you  can 
get  aihore,  you  may  ufe  this  Method  : 

Faften  a  moderately  heavy  Plummet  or  Weight 
at  the  End  of  a  fmall  String,  which  hang  up  againft 
a  Wall  by  a  fmall  Pin  or  Wire,  &c.  and  let  its 
Length  from  the  Pin  where  it  hangs,  to  the  Center 
of  the  Plummet  or  Weight,  be  juft  39  Inches  4. 
Then  draw  by  the  Lines  hanging  ft  ill,  a  Perpendi¬ 


cular  on  the  Wall  behind,  with  a  Pencil  or  forrte 
fuch  thing:  And  rakingthe  Plummet  in  your  Hand, 
move  the  Pendulum  from  the  Perpendicular  either 
way  6  or  7  Inches,  and  then  let  it  fwing  freely  by 
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the  Wall;  after  which  take  your  Half-minute  Glals, 
and  turn  it  up  juft  when  you  lee  the  String  come 
right  againft  the  Perpendicular  on  the  Wall,  and 
then  count  the  Swings  of  the  Pendulum  from  its 
palling  by  the  Perpendicular;  and  if  your  Glafs 
is  out,  juft  when  it  hath  made  30  Swings,  it  is 
right,  elfe  not ;  for  this  Pendulum  fvvings  exa&ly 
Seconds. 

LOGARITHMS,  [  Koyafthpos  of  zoyQ-  a 
Word,  and  ac/Sryxoi  Number J  which  Captain 
Halley  very  well  defines  to  be  the  Indexes  of  the 
Ratio's  of  Numbers  one  to  another,  were  firft  in¬ 
vented  by  my  Lord  Ncpci \,  a  Scotch  Baron ,  and 
afterwards  compleated  by  Mr.  Henry  Briggs,  Savi- 
lian  Profefior  of  Geometry  at  Oxford. 

1.  Logarithms  are  a  Series  of  Artificial  Numbers 
(invented  for  the  Eafe  and  Expedition  of  Calcula¬ 
tion  )  proceeding  in  an  Arithmetical  Proportion,  as 
the  Numbers  they  anfwer  to  do  in  a  Geometrical 
one :  As  for  Example, 

1,  2,  4,  8,  16,  32,  64,  128,  256,  are  Num¬ 
bers  proceeding  from  Unity,  in  a  Geometrical  Pro¬ 
portion  continued.  Now  if  over  thefe  you  place 
a  Series  of  Numbers  (beginning  with  o)  in  an 
Arithmetical  Proportion,  they  will  ltand  thus : 

01234  56  7  8  9 

1.  2.  4.  8.  1 6.  32.  64.  128.  256.  512,  &c. 

And  the  Numbers  above,  beginning  with  (o), 
and  Arithmetically  Proportional,  are  called  Loga¬ 
rithms. 

2.  The  Addition  and  Subtraction  of  Logarithms 
anfwers  to  the  Mi  Implication  and  Divifion  of  the 
Numbers  they  ardwer  to.  Thus  the  Logarithm  z 
added  to  4,  makes  the  Logarithm  of  6,  whole  cor- 
refpor.ding  N  umber  is  64,  ( the  Product  of  the  N  um¬ 
ber  4  multiplied  into  16).  Alio  the  Logarithm  5 

iubtradted 
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fubtraffed  from  9,  leaves  the  Logarithm  of  4,whofe 
Number  is  16,  ( equal  to  512  divided  by  32). 

And  the  Cafe  would  be  the  fame  if  any  other 
Rank  of  Numbers  in  an  Arithmetical  Proportion 
Were  made  to  anfwer  to  the  Numbers  below.  And 
therefore  there  may  be  many  forts  of  Logaritbns,  as 
indeed  there  are. 

And  thus  aKo  will  Extra&ion  of  Roots  be  per¬ 
formed  by  bifledting  the  Logarithms  of  any  Num¬ 
bers  for  the  Square  Root,  and  trifedting  them  for 
the  Cube  :  As  for  Inftance, 

To  extradt  the  Square  Root  of  256,  divide  its 
Logarithm  8  by  2,  and  it  will  quote  4;  which  Lo- 
garithmick  Number  4,  hath  for  its  ablolute  Num¬ 
ber  16,  and  therefore  16  is  the  Square  Root  of 
25  6. 

To  extradt  the  Cube  Root  of  64,  divide  itsLo- 
garithm  6  by  3,  and  the  Quote  will  be  2,  which  is 
the  Logarithm  of  4,  the  Cube  Root  of  64. 

3.  To  apply  this  Matter  for  the  making  of  a 
Canon  or  Table  of  Logarithms,  that  fhould  anfwer 
to  Common  Numbers  in  their  natural  Order,  the 
Inventers  proceeded  in  this  Method : 

They  pitched  on  thole  which  are  naturally  geo¬ 
metrically  proportional ;  as 

I,  JO,  ZOO,  1000,  10000,  1000000,  IOOOOOOO,  IGOOOQQOO,  &C. 

And  to  thefe  they  fitted  not  the  fingle  Logarithms, 
o,  1,  2,  3 ,&c.  as  in  our  Inftance,  Numb.  1. above, 
but  thoje  augmented  with  many  Cyphers,  in  order 
to  fit  proper  Logarithms  for  all  intermediate  Num¬ 
bers  between  1  and  iq,  10  and  100,  100  and  1000, 
&c.  They  made  therefore  0000000  to  be  the  Lo¬ 
garithm  of  1,  and  K-coooco  to  be  the  Logarithm 
of  10;  alfo  20000000  they  put  for  the  Logarithm 
of  100,  and  30000000  for  the  Logarithm  of  1000, 
making  ftill  the  Index  or  Charafterijlick  of  the  Lo¬ 
garithm  to  be  one  lels  than  the  Number  of  Places 
in  the  Abfolute  Number,  becaufe  they  appointed 
0000000  as  the  Logarithm  of  1. 

5.  But  then  the  greateft  Difficulty  and  Pains  was 
yet  to  come,  which  was  to  find  Logarithms  for  all 
the  intermediate  Numbers  correfponding  with  thofe 
appointed  for  1,  10,  100,  ioooo,  &c.  which  with 
molt  indefatigable  Pains  and  Care  they  thus  effect¬ 
ed.  In  order  ( e.  g. )  to  get  the  Logarithm  of  9, 
they  found  a  middle  Proportional  between  the  Ab¬ 
folute  Numbers  1  and  10,  increafed  with  feven  Cy¬ 
phers  each:  Then  that  Number  not  being  exa&ly 
the  Ablolute  Number  9,  but  bigger  or  teller  than  9, 

(  with  feven  Cyphers  added  to  it )  they  accordingly 
found  out  new  geometrical  mean  Proportionals  be¬ 
tween  that  Number  and  10,  if  it  were  lefs ;  and 
between  that  and  the  next  lefs  than  it,  as  foon  as 
it  came  to  be  bigger,  <&c.  till  at  laft,  after  a  prodi¬ 
gious  Number  of  Trials,  viz.  25.  they  came  to  the 
Abfolute  Number  8,  9999998,  which  approacheth 
very  near  to  9, 0000000.  And  in  order  to  find  the 
Logarithm  of  this  Number  8, 9999998,  they  found 
an  Arithmetical  mean  Proportional  between  the 
Logarithm  of  o  and  10  (i.  e.  between  0000000  and 
10000000),  and  then  another  between  that  fo  found, 
and  10000000  again ;  and  fo  on,  ’till  at  laft  they 
came  to  o,  9542450.  the  exadt  Logarithm  of  9. 

They  were  forced  to  proceed  after  the  fame  man¬ 
ner  alfo  to  gain  the  Logarithm  of  5  ;  but  then  their 
Work  grew  fomahing  ealier,  and  more  expediti¬ 
ous. 

1.  For  lince  by  dividing  10  by  5,  the  Quotient 
is  2,  therefore  the  Logarithm  of  5,  fubtra&ed  from 
the  Logarithm  of  10,  muft  give  the  Logarithm  of  2. 

2.  And  as  xo,  multiplied  by  2,  gives  20;  there¬ 


fore  the  Logarithm  of  9  being  divided  by  i,  or 
halved,  muft  give  the  Logarithm  of  3. 

3.  Since  the  Square  Root  of  9  is  3  ;  therefore  the 
Logarithm  of  9  being  divided  by  2,  or  halved,  muft: 
give  the  Logarithm  of  3. 

4.  By  fubtra&ing  the  Logarithm  of  any  one 
known  Number,  from  thac  of  another,  you  have 
the  Logarithm  of  the  Quotient  of  the  former  Num¬ 
ber  dividing  the  latter. 

And  after  this  or  the  like  manner  they  proceeded 
till  they  had  compleated  the  Canon  of  Logarithm s 
to  Numbers  reaching  to  10000. 

If  you  would  fee  an  eafy  and  expeditious  Way  of 
making  feveral  Sorts  of  Logarithms  to  a  large  Ra¬ 
dius,  confult  Captain  Edmund  Halleys  Difcourfe  in 
Phil.  Tranf  N°  216.  where,  from  the  pure  Confi- 
deration  of  Numbers,  and  withal  by  the  Help  of 
Sir  J/aac  Nevoton's  Method  of  finding  the  Unci #  of 
the  Numbers  of  a  Binominal  Power,  he  (hews  how 
to  find  readily  the  Logarithms  of  all  Numbers  to 
above  30  Places  ;  and  he  gives  there  feveral  Series 
for  this  Purpofe ;  lome  univerfal,  and  fome  appro¬ 
priated  to  peculiar  Sorts  of  Logarithms. 

Nicholas  Mercator  alfo  did  a  good  while  fince 
make  fome  Improvements  in  this  Affair,  of  which 
vou  have  Dr.  Wallis's  Thoughts  in  Phtl-jJop.  Tranf. 
38. 

And  John  Gregory  hath  alfo  fhew’d  a  way  to 
make  Logarithms  to  25  Places,  by  means  ol  the 
Hyperbola. 

For  the  Cbarafferijlick  of  a  Logarithm,  fee  in  In¬ 
dex. 

The  Use  of  the  Table  of  Logarithms. 

1.  To  find  a  Logarithm. 

N.  B.  I  here  deferibe  only  the  common  Canon 
of  Logarithms  contrived  by  Mr.  Briggs,  and 
publifhed  in  Sir  Jonas  Moore's  Mathematicks, 
and  in  mofl:  Books  of  Trigonometry ,  Naviga¬ 
tion,  &c. 

1.  It  the  Number,  whofe  Logarithm  you  would 
find,  be  under  100,  you  have  it  always  in  the 
firft  Page:  i  hus  the  Logarithm  of  55  is  1.740363. 

2.  It  the  Number  confifts  of  three  Places,  thac 
is,  a  Number  under  1000,  look  for  it  in  the  Table 
under  N,  and  the  Logarithm  is  found  in  the  Co¬ 
lumn  under  o.  Thus  the  Logarithm  of  216  i& 
2-334454-  vT 

3.  if  the  Number  be  of  four  Places,  and  under 
10000,  feek  the  three  firft  Figures  under  N,  as  be- 
tore,  and  the  laft  Figure  on  the  Top  3  under  which, 
in  that  Column  lineally  againft  the  firft  three  Fi¬ 
gures,  you  have  the  Logarithm  required  :  Thus  the 
Logarithm  of  3583  is  3.554247,  find  358  under  N» 
againft  which,  in  the  Column  under  3,  Hands  your 
Logarithm. 

4.  It  the  Number  be  above  10000,  and  under 
iocooo,  you  muft  find  it  by  the  Difference  and  Ta¬ 
ble  of  Parts  Proportional:  Thus,  if  the  Logarithm 

357^  be  required,  firft  leek  the  Logarithm  of  the 
former  four  Figures  3578,  which  will  be  3.55 3649 ^ 
and  the  common  Difference  under  D  is  121.  With 
this  Difference  enter  the  Table  of  Parts  proportio¬ 
nal,  and  find  121  in  the  firft  Column  under  3  :  and 
then  lineally  againft  that  Number,  and  under  6,  the 
laft  Figure  of  the  Number  35786,  found  at  the  Head 
of  the  ieventh  Column,  you  will  find  72  ;  which  be¬ 
ing  added  to  the  Logarithm  of  3578,  viz.  553649, 
makes  455372I>  the  Logarithm  of  35786;  and  the 
Index  muft  be  4,  becaufe  the  ablolute  Number  con¬ 
fifts  of  five  Places. 

5.  If 
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5.  If  the  Number  be  above  100000,  and  under 
ioooooo,  as  fuppofe  357865  ;  then  find  (as  before) 
the  Logarithm  of  the  firft  five  Figures,  viz.  35786, 
and  ’twill  be  found  to  be  (omitting  the  Charadteri- 
ftick  4)  553721 :  After  this,  multiply  the  remain¬ 
ing  Figure  (5)  of  the  given  Number,  by  the  com¬ 
mon  Difference  70,  (found  under  D.)  and  it  will 
produce  350;  then  cut  off  (0)  the  laft -Figure  of 
the  Produdt,  and  add  the  remaining  (35)  to  the 
Logarithm  553721  aforefaid,  the  Sum  is  553756; 
to  which  prefix  the  proper  Charadteriftick  (5)  be- 
caufe  the  Number  given  hath  fix  Places,  and 
5.553756  is  the  Logarithm  required  for  357865. 

If  the  Number  be  above  ioooooo,  and  under 
10000000,  find  the  Logarithm  of  the  firft  five  Fi¬ 
gures  (as  before)  and  multiply  the  common  Diffe¬ 
rence  by  the  two  remaining  Figures ;  from  which 
Product  cut  off  the  two  laft  Figures,  and  add  the 
other  (as  before)  prefixing  6  for  a  Charadteriftick, 
&c. 

7.  And  fo  for  any  other  greater  Number  pro- 
portionably;  only  be  fure  to  cut  off  from  the  Sum 
fo  many  Figures  as  you  multiply  the  common  Diffe¬ 
rence  by;  and  add  the  Remainder  to  th z  Logarithm, 
and  prefix  the  Charadteriftick  proper,  that  is,  a  Fi¬ 
gure  of  one  Place  lefs  than  the  abfolute  Number, 
whofe  Logarithm  is  required. 

2.  Next  I  will  fhew  the  Way  of  finding  the  Number 
anfwering  to  a  Logarithm  given. 

Omitting  the  Charadteriftick,  feek  in  the  Table 
for  that  Logarithm ,  which  is  equal  or  next  lefs  to 
the  Logarithm  given,  the  abfolute  Number  in  the 
Column  under  N,  with  that  on  the  Top  over  the 
Logarithm ,  is  the  Number  defired,  which  mud  be 
ordered  according  to  the  Charadteriftick. 

Thus,  to  find  what  Number  anfwers  to  th zLoga- 
rithm  3.544821 ;  omitting  the  Index  3, 1  find  544821 
to  anfwer  to  3506,  which  the  Index  3  ffiews  to  be 
all  Integers;  but  if  the  Index  had  been  1,  then  the 
Number  would  have  been  35.06;  that  is,  35  Inte¬ 
gers  and  .06  hundred  Parts. 

But  if  the  Logarithm  be  not  exadtly  to  be  found 
in  the  Tables,  and  five  Places  be  required,  find  the 
Number  to  four  Places  (as  before)  noting  the  com¬ 
mon  Difference  under  D,  then  take  the  Difference 
betwixt  the  Logarithm  given,  and  the  Logarithm 
found  in  the  Table  lefs  than  it ;  feek  the  common 
Difference  in  the  Table  of  proportional  Parts  under 
D,  and  in  that  Line  find  out  the  Difference  of  the 
Logarithms,  and  at  the  Top  juft  about  it  you  have 
the  fifth  Figure:  Thus,  if  the  Logarithm  required 
had  been  2543612,  the  Logarithm  next  lefs  is 
543571,  anfwering  to  34.96;  the  common  Diffe¬ 
rence  is  124,  the  Difference  of  the  Logarithms  is 
41,  which,  in  the  Table  of  Proportional  Parts 
againft  124,  gives  3  ;  fo  that  the  Abfolute  Num¬ 
ber  is  34963  :  And  becauie  the  Index  is  2,  the  Num¬ 
ber  will  be  349  Integers,  and  f|4  Parts,  or  349  63. 

To  find  th e  Number  of  a  Logarithm,  vuhofe 
Index  is  5  or  more. 


of  the  Number  anfwering  to  the  firft  found  Loga¬ 
rithm . 

Example. 


Let  6.64876  be  the  Logarithm  given  :  Suppofe 
6  to  be  4,  the  neareft  Logarithm  lefs  will  be 
4.648974,  whofe  abfolute  Number  is  44563.  Sub- 
tradt  4.648974  from  the  given  Logarithm ,  the  Re¬ 
mainder  is  2;  to  the  Right  Hand  of  which  fet  00, 
(becaufc  the  Charadteriftick  was  6)  the  Sum  is 
200;  which  divide  by  the  common  Difference  97, 
the  Quotient  is  2,  ( and  an  inconfiderable  Fradtion, 
which  you  may  omit )  which  2  fet  on  the  Right 
Hand  of  44563,  it  makes  445632;  but  fince  the 
Index  is  6,  the  Number  muft  have  7  Places;  there¬ 
fore  fet  o  on  the  Right  again,  and  it  makes  4456320, 
which  is  the  Number  nearly  correfponding  to  the 
Logarithm  6.648976. 

Addition ,  Subtraction,  Multiplication,  and  Divifion 
in  Logarithms. 


3.  In  the  Addition  of  two  or  more  Logarithms 
together,  obferve  thefe  Rules : 

1.  If  the  Indices  be  Integers,  add  them  as  is 
ufual  in  common  Arithmetick. 

2.  If  the  Indices  be  fome  Integers,  and  fome  the 
Indices  of  Parrs  or  Fradtions,  they  will  be  unlike ; 
and  therefore  if  when  added,  their  Sum  be  10,  or 
above,  caft  away  10,  the  Remainder  is  the  Index 
of  Integers;  if  under  10,  Decimal  Parts:  Thus, 


2.057821 

7.583210 

9  041031 


2  237242 
9.875062 
8.698971 

0.81 1275 


3.  If  the  Indices  be  all  Decimals,  and  when  ad¬ 
ded,  make  a  Sum  under  10,  then  add  10  to  the 
Sum;  if  juft  10,  then  add  Unity;  as  above  10, 
caft  10  away,  and  the  Index  thus  gotten  is  always 
Decimal  Parts:  Thus, 

9^97941  8.698972 

9.875062  9.675061 

7I73002  "^74033 


4.  Subtraction  of  Logarithms. 

1.  If  the  Indices  be  Integers,  then  proceed  as 
ufually. 

2.  If  the  Indices  be  either  of  them,  or  both,  de¬ 
cimal  Parts,  obferve  whether  the  Index  of  the  up¬ 
per  Quantity  be  a  fmaller  Number  than  that  of  the 
fubtrahend  or  the  lower;  if  it  be,  add  10  to  it: 
And  if  the  upper  be  of  a  greater  Value  than  the 
lower,  (that  is,  a  bigger  Index  by  Place)  then  the 
Remainder  will  be  Integers;  if  not.  Decimal  Parts. 


Suppofe  4  to  be  the  Charadteriftick,  and  fitld  (by 
the  foregoing  Diredtions)  the  Logarithm  as  near  as 
you  can  (fo  it  be  but  left);  then  fubtradt  this  Lo¬ 
garithm  from  the  Logarithm  given  ;  and  to  the  Right 
Hand  of  the  Remainder,  if  the  Index  be  5,  let  o; 
if  the  Index  be  6,  fet  00;  if  7,  let  000;  and  fo 
on  proportionally.  This  done,  divide  the  Sum  by 
the  common  Difference,  and  the  Quote  gives  the 
Figure  or  Figures  to  be  placed  on  the  Right  Hand 
VOL.  II. 


Examples. 

2.033421  TT75062  0.875062 

9T75062  2.033421  0.574031 

I7I58359  7^041641  77301031 


r23578r 
3  572I4* 

7.063640 


4  I  * 


5.  Th  e 
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5.  The  Logarithm  of  a  Fradion  is  thus  found. 

Subtract  the  Logarithm  of  the  Denominator  from 
the  Logarithm  of  the  Numerator,  the  Remainder 
gives  the  Logarithm  of  the  Fraction  3  as  of  i-.  the 
Logarithm  of  4  is  0.602060,  out  of  the  Logarithm 
of  3.0477121,  the  Difference  £875061  is  the  Lo¬ 
garithm  of  i-,  or  75. 

6.  To  Multiply  a  Logarithm. 

If  the  Index  be  Negative,  obferve.  That  in  mul¬ 
tiplying  the  Figure  next  the  Index,  the  Tens  to  be 
carried  in  Mind  are  Affirmative,  and  are  to  be  de¬ 
ducted  out  of  the  ProduCt  of  the  Negative  Indices: 

Thus,  _ 

“2.543211  1.987214 

£  _ 

”"5.629633  1.936070 


7.  To  divide  a  Logarithm,  having  a  Negative 

or  Fractional  Index. 

Obferve  whether  the  Divifor  will  evenly  divide 
the  Index,  then  there  is  no  Difficulty  3  but  if  it  do 
not  evenly  divide  the  Index,  add  to  the  Index  fo 
many  Units,  till  it  may  be  evenly  divided,  fetting 
the  Quotient  down  for  a  new  Index,  augmenting 
the  next  Figure  by  fo  many  times  10  as  you  added 
to  the  firft. 

3)*"f.32i4T2  2)  5  61228 

2.440470  ”3.80614 

8.  Multiplication  of  Numbers  by  the  Logarithms. 

Add  the  Logarithms  of  the  Numbers  together, 
and  the  Sum  is  the  Logarithm  of  the  ProduCt  re¬ 
quired. 

Multiplicand,  32  1.505 150  5.12  0.709265 

Multiplier,  52  1. 71003  1.55  0.899497 


1664  3.221153  7936  0.899497 

9.  Divifion  of  Numbers  by  Logarithms. 

This  is  done  only  by  fubtraCting  the  Logarithm 
of  the  Divifor  from  the  Logarithm  of  the  Divi¬ 
dend  3  and  the  Remainder  will  be  the  Logarithm 
of  the  Quotient. 


Dividend 

7286 

3.862^9 

.5512 

v.654369 

Divifor 

32 

1.505150 

.0315 

8498311 

Quotient 

227.8 

2-357359 

1432 

1.156058 

10.  Extraction  of  Square,  Cube,  &c.  Roots  by 
Logarithms. 

To  extract  the  Square  Root  of  any  Number,  is 
to  divide  the  Logarithm  of  that  Number  by  2, 
for  the  Cube  Root  by  3,  &c.  That  is,  in  general, 
divide  the  Logarithm  of  the  Number,  by  the  In¬ 
dex  of  the  Power. 

Number  75832  Log.  4.879852 

Square  Root.,75-37  2)  2-M926{Sqm%rR*' 

Cube  Root,  +2.327  3)  i.6i66tf  QibeRoor! 

I 


II.  To  find  a  Mean  Proportional  betwixt  two 
given  Numbers  by  Logarithms. 

Half  the  Sum  of  their  Logarithms,  gives  the 
Logarithm  of  the  Mean  Proportional  betwixt  them. 

The  Numbers  are,  ^9 

Sum,  2.158362 


Mean  Proportional,  12  6=1.079181. 

To  find  any  Number  of  Mean  Proportionals 
betwixt  any  two  Numbers. 

Take  the  Difference  of  the  Logarithms  of  the 
two  given  Numbers,  which  divide  by  a  Number 
more  by  one  than  the  Number  of  Means  defired; 
and  this  Logarithmetick  Quotient  added  to  the 
Logarithm  of  the  leaft,  gives  the  Logarithm  of  the 
fir  ft  Mean  next  it 3  and  then  added  to  the  lafi  Sum, 
finds  the  next,  &c. 

As  fuppofe  it  were  required  to  find  3  Mean  Pro¬ 
portionals  between  4  and  64  3  the  Logarithm  of  4, 
is  0.6020603  of  64,  is  1.8061803  their  Difference, 
1.204120  divided  by  4,  ( i.  e.  3  -j-  1)  gives 
0.3010303  which  added  to  the  Logarithm  of  4, 
makes  0.903090,  the  Logarithm  of  8,  the  firft 
Mean  3  and  again,  added  to  the  laft  Sum,  gives 
1.204120,  the  Logarithm  of  163  and  again  added, 
gives  the  Logarithm  of  323  which  are  the  three 
Means  betwixt  4  and  64. 

LOGARITHMICK-LINE  of  Pardie ,  is  a 
Curve  which  difcovers  perfectly  all  the  Myfteries 
of  Logarithms,  with  feveral  other  very  excellent 
Properties  and  Ufes  3  and  is  thus  delineated. 

Let  the  Right  Line  A  E  be  divided  into  the 
equal  Parts  A  B,  B  C,  C  D,  D  E,  See.  from  the 
Points  A,  B,  C,  D,  E,  &c.  let  the  Lines  A  a,  Bb , 
Cc,  Dd,  and  E  e,  be  drawn  all  perpendicular  to 
A  E,  and  confequently  parallel  to  one  another. 


And  let  them  all  be  in  a  Geometrical  Progreflion; 
as  let  A  a  be  1,  B  b  be  10,  Cc  100,  Dd  1000,  E  e 
10000,  <&c.  Then  fhall  we  have  two  Progreffons  of 
Lines,  Arithmetical  and  Geometrical :  For  the  Lines 
AB ,  AC,  AD,  AE,  are  in  Arithmetical  Pro- 
greflion,  or  as  1,  2,  3,  4,  5 ,<&c.  and  fo  do  repre- 
fent  the  Logarithms  to  which  the  Geometrical  Lines 
A  a,  Bb,  Cc,  &c.  do  correlpond. 

Let 
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Let  each  of  the  equal  Parts  E  D,  D  C,  C  B,  &c. 
be  divided  equally  again  in  F,  G,  H;  and  let  the 
Parallels  F  f,  G  g,  &c.  be  drawn,  and  be  Mean 
Proportionals  between  the  collateral  ones,  that  is, 
Ee-.  Ffy.Ff  :  Dd.:Dd:Gg,  &c. 

Let  there  alio  be  more  Mean  Proportionals 
drawn  from  the  Middle  of  each  Subdivifion  E  F, 
F  D,  DG,  &c.  and  fo  on,  till  thefe  parallel  Lines 
growing  very  numerous,  have  at  laft  but  a  very 
{mall  Diftance  from  each  other;  Then  imagine  a 
Curve  Line  drawn  through  all  the  Extremities  of 
thefe  parallel  Lines,  as  e  o  u  d  g  h  a,  and  this  is 
called  the  Logarithmical  Line. 

If  this  Figure  were  drawn  on  a  very  large  Table, 
and  with  all  requifite  Exadlnefs,  each  Part,  A  B, 
B  C,  &c.  might  be  divided  not  only  into  an  too  or 
1000,  but  even  into  10000,  iooooo  equal  Parts, 
and  more;  So  that  A  B  being  iooooo,  A  C  would 
be  200000,  A  D  300000,  <&c.  as  mull  always  be 
in  an  Arithmetic  Progreflion. 

The  Line  E  e  being  fuppofed  to  contain  10000 
Parts,  let  us  imagine  through  each  of  thofe  Divi- 
fions  a  Parallel  to  be  drawn  to  the  Line  A  E ,  cut¬ 
ting  the  Curve  in  fo  many  Points,  v.  gr.  let  the 
Line  i  0  be  drawn  through  the  Divilion  9900  of 
the  Line  E  e,  and  which  cuts  the  Curve  in  the 
Point  o.  Let  there  be  alfo  fuppofed  the  Parallel 
O  0 ,  cutting  the  Line  A  E  in  the  Divifion  399.6 3  j 
then  any  one  may  know  that  399563  is  the  Loga¬ 
rithm  of  the  Number  9900.  In  like  manner.  If 
S  u  paffed  through  the  Divifion  9000  of  the  Line 
E  e ,  the  Line  V  u  were  drawn  cutting  A  E  in 
395424,  then  would  that  Line  u  V  be  the  Loga¬ 
rithm  of  9000,  <&c. 

So  that  by  this  means  a  Table  of  Logarithms 
from  1  to  10000,  may  eafily  be  made;  and  farther, 
by  producing  the  Line  A  E. 

Note ,  To  obtain  all  the  Logarithms  from  1  to 
10000,  ’twill  be  enough  to  feek  the  Logarithms 
from  1000  to  10000;  that  is,  (having  drawn  the 
Parallel  dt)  to  take  the  Logarithms  of  all  the  Divi- 
fions  from  t  to  e;  which  Logarithms  are  all  con¬ 
tained  between  E  and  D :  For  by  this  you  will 
have  the  Logarithms  of  all  the  Parts  that  are  be¬ 
tween  /  and  E,  and  whofe  Logarithms  lie  betv  een 
Z>  and  A.  For  Example;  Since  O  0  is  9900  Parts, 
and  its  Logarithms  399563,  the  fame  Number  may 
be  taken  for  the  Logarithm  of  990,  which  is  N»; 
As  alfo  of  the  Number  T y  99,  changing  only  the 
firft  Figure  3 ;  becaufe,  according  to  the  Compo- 
lition  of  this  Line,  ON  ox  N y,  ought  to  be  equal 
to  E  D  or  D  C ,  as  any  one  may  eafily  prove :  So 
that  O  N  or  Ny,  will  contain  iooooo.  And  becaufe 
AO  is  399563,  fubtradling  ON  iooooo,  there  will 
reft  199563  for  Ay  And  after  the  fame  manner, 
having  Ay  395424  for  the  Logarithm  of  Vv,  which 
is  9000,  you  may  have  alfo  095424  for  the  Loga¬ 
rithm  of  Xx,  which  is  9;  or  195424  for  the  Lo¬ 
garithm  of  90;  or  295424  for  the  Logarithm  of 
900. 

All  this  may  be  reduced  to  Pracftice  for  Calcula¬ 
tion,  without  adtually  drawing  thefe  Figures,  but 
only  imagining  them  to  be  drawn ;  For  by  the 
Rules  of  Common  Arithmetick,  we  may  find  out 
Ff,  the  Mean  Proportional  between  d D  and  F  f, 
or  between  F  f  and  Ee,  &c.  But  what  we  have 
here  explain’d,  is  fufficient  to  gain  the  Knowledge 
of  the  Nature  and  Compofition  of  the  Logarithms. 

Though  indeed  there  will  not  arife  fuch  Advan¬ 
tage  for  making  Logarithms  by  this  Obfcrvation,as 


it  may  at  firft  Sight  feem  to  promife;  becaufe  there 
are  9000  Numbers  between  1000  and  10000, 
whole  Logarithms  muft  be  found  alfo;  and  but 
900  between  100  and  1000,  and  but  90  between 
10  and  100,  and  but  9  between  1  10,  and  fo  in  all 
999*  which  is  not  the  ninth  Part  of  the  former. 

In  Fhil.  Tranf.  N°  245,  is  a  Quadrature  of  that 
Part  of  the  Space  contained  between  any  two  Or¬ 
dinates  of  the  Curve  and  thi  sAbfcijfa,  by  Mr  .John 
Craig ;  and  Dr.  Barrow ,  in  his  Lefiions,  hath  car¬ 
ried  the  Matter  farther  :  See  in  Phil.  Tranf  N°  38. 
an  Account  of  a  very  ftiort  Way  of  making  Loga¬ 
rithms,  contrived  by  Nicolas  Mercator ,  with  Dr. 
Wallis's  Thoughts  upon  it,  and  Additions  to  it. 

Mr.  James  Gregory  alfo,  in  his  Vera  Quadratura 
Circuit  <&  Hyper boU,  Printed  at  Padua,  A.  D.  1667. 
applies  the  Quadrature  of  the  Hyperbola  to  the 
making  of  Logarithms,  and  computes  the  Loga¬ 
rithm  of  10  to  25  Places. 

LOGARITHMETICK  Curve,  is  the  fame  with 
Pardie’s  Logarithmetick  Line  above  deferibed. 

LOGARITHMICK-S/vn?/,  is  a  Curve  genera¬ 
ted  by  the  equable  Motion  of  the  Radius  of  a  Cir¬ 
cle  thro’  equal  Arks  of  the  Circumference;  while 
at  the  fame  time  a  Point  in  that  Radius  is  fuppo¬ 
fed  to  move  from  the  Ark  towards  the  Centre, 
with  a  Retardation  of  Motion  in  a  Geometric  Pro¬ 
portion.  As  luppofe  there  be  a  Quadrant  of  a  Cir¬ 
cle,  as  BC  A,  and  any  equal  Divifions  in  the  Ark, 
as  A  F=Ff=f  f,  &c.  with  5  corrcfponding  Ra¬ 
dii,  fuppo^e  as  C  A,  CF ,  C/,  &c.  whofe  Parts  or 


Portions  C  1,  C  a,  C  a,  &c.  are  geometrically  pro¬ 
portional ;  then  if  a  Line,  as  1,  a,  a,  b,  d,  C,  be 
drawn  through  thofe  Points,  it  will  be  the  Loga- 
rithmick-Spiral.  Vid.  Guido  Grand.  Theorem.  Hugetr. 

Cap.  1. 

LOGARITHMS.  The  Learned  and  Ingenious 
Mr.  Halley ,  Savilian  Profeflorof  Geometry  in  Oxon. 
and  F.R.S.  hath  in  Philo [  Tranfaci.  N°ai6;  and 
fince  that,  in  Sherwins  JSlathematical  Tables,  pub- 
lifhed  a  moft  compendious  and  eafy  Method  of 
conftru&ing  the  Logarithms;  and  this  exemplified 
and  demonftrated  from  the  Nature  of  Numbers, 
without  any  regard  to  the  Hyperbola,  or  any  other 
Curves:  Together  with  a  fpeedy  Method  of  find¬ 
ing  the  Number  anfwering  to  any  given  Loga¬ 
rithm.  See  the  Preface  to  ShervviaV  Math.  Tables, 
p.  14,  &C. 
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An  Account  of  the  Origine,  Nature,  Conflrullion, 
Ujes,  and  Application  of  the  proceeding  Tables  of 
Logarithms. 


^  E  Invention  of  the  Logarithms  is  juftly 
efteemed  one  of  the  moft  ufeiul  Difco- 
veries  in  the  Art  of  Numbers*  and  ac¬ 
cordingly  has  had  an  univerfiil  Reception 
and  Applaufe.  And  the  great  Geometricians  of 
this  Age  have  not  been  wanting  to  cultivate  this 
Subject,  with  all  the  Accuracy  and  Subtilty  as  a 
Matter  of  that  Confequence  doth  require;  and 
they  have  demonftrated  feveral  very  admirable  Pro¬ 
perties  of  thefe  Artificial  Numbers,  which  have 
render’d  their  Conftrudion  much  more  faciie,  than 
by  thofe  operofc  Methods,  at  firft  ufed  by  their 
truly  Noble  Inventer,  the  Lord  Neper  ;  and  our 
Worthy  Country-Man  Mr.  Briggs. 

But  feme  Account  however  of  the  firft  Inven¬ 
tion  of  thefe  molt  uieful  Tables,  ’tis  proper  to  in¬ 
troduce  here. 

Logarithms  (  faith  Dr.  Wallis  in  his  Algebra ) 
were  firft  of  all  invented,  without  any  Example  be¬ 
fore  him  that  I  know  of,  by  John  Neper ,  Baron  of 
Merchipon  in  Scotland,  and  by  him  publillied  at 
Edinburgh,  A.  D.  16x4.  and  foon  after  by  him- 
felf  (with  the  Affiftance  of  Henry  Briggs,  Pro- 
feffor  of  Geometry,  firft  at  London  in  Grejham- 
College,  and  afterwards  at  Oxford )  reduced  to  a 
better  Form  and  perfected. 

The  Invention  was  greedily  embraced  (and  de- 
fervedly )  by  Learned  Men. 

Mr.  Briggs  upon  the  firft  Publication  of  it,  was 
fo  pleafed  with  it,  that  he  prefently  repaired  into 
Scotland,  to  ccnfult  the  Author’s  Advice  about  it, 
and  be  affiftant  to  him  in  the  perfeding  of  it,  and 
in  calculating  Tables  for  it;  which  was  a  Work 
of  great  Labour,  as  well  as  fubtile  Invention. 

And  it  was  embraced  and  promoted  abroad  by 
Benjamin  XJrfinus,  John  Kepler,  Adrian  Ulacq, 
Eetrus  Cragerus,  and  others. 

And  at  home,  by  Henry  Gellibrand,  who  perfe¬ 
cted  the  Trigor.ometria  Brita?i?iica,  which  Mr.  Briggs 
began,  but  died  before  he  had  finiihed  it. 

So  that  in  a  fhort  time  it  became  generally 
known,  and  greedily  embraced  in  all  Parts,  as  of 
unfpeakable  Advantage;  efpecially  for  Eafe  and 
Expedition  in  Trigonometrical  Calculations. 

I  have  before  briefly  fhewn  the  Nature  and 
Conftrudion  of  Logarithms  in  general,  which 
therefore  I  fhall  not  repeat  here;  but  go  on  with 
their  Hiftory,  and  the  feveral  Improvements  which 
have  been  made  in  this  Science,  fome  of  which  are 
only  barely  hinted  at  there. 

A.  D.  1614.  The  Lord  Neper  publifhed  the 
firft  Tables  of  Canon,  or  Natural  and  Artificial 
Sines  of  each  Degree  and  Minute  of  the  Qua¬ 
drant. 

And  whereas  it  was  at  his  Choice  to  give  to 
what  Number  he  pleafed  the  Logarithm  o,  and 
whether  to  proceed  by  Way  of  Increafe  or  De- 
creafe,  he  chofe  to  make  o  the  Logarithm  of  the 
whole  Sine  10000000,  that  fo  the  Multiplication 
or  Divifion  by  the  whole  Sine  ( frequent  in  Tri¬ 
gonometrical  Calculation)  might  be  difpatcbed 
without  Trouble,  requiring  here  but  the  Addition 
or  Subtraction  of  o. 


And  becaufe  the  Ufe  of  lefler  Sines  and  Num¬ 
bers  Iefs  than  the  Radius  or  whole  Sine,  were 
likely  to  be  of  more  frequent  Ufe,  than  Tan¬ 
gents,  Secants,  and  other  Numbers  greater  than 
the  Radius ;  he  chofe  to  give  to  thofe  lefi'er  Numbers 
Affirmative  Logarithms  ( increafing  the  Logarithms 
from  o,  as  the  Sines  decreafe)  which  he  calls  A - 
bun  dan  ts :  And  consequently  Negative  Logarithms 
(which  he  calls  Defeflivcs)  to  greater  Numbers. 
Defigrting  thofe  by  thefe  by  — . 

And  by  this  means  he  directs  how  the  Table  of 
Sines  ( with  the  Differences  there  inferred)  may 
ferve  alfb  for  a  Table  of  Tangents,  and  of  Se¬ 
cants;  fo  that  this  Canon  is  a  compleat  Canon,  of 
Natural  Sines,  and  of  Logarithmical  Sines,  Tan¬ 
gents,  and  Secants. 

Lie  fliews  alfo  how  this  Table  may  be  applied 
to  the  Logarithms  of  Abfoiure  Numbers;  but  be- 
cau(e  with  fome  Trouble,  he  referves  the  fuller 
Account  hereof  to  a  farther  Treatife. 

In  the  Year  1619,  the  Lord  Neper  being  then 
dead,  the  fame  was  again  publifhed  by  his  Son 
Robert  Neper ;  with  fome  pofthumous  Treatifes  of 
his  Father  concerning  the  Conftrudion  of  this 
Logarithmical  Canon,  and  concerning  his  De- 
fign  (  after  Communication  had  with  Mr.  Briggs ) 
of  changing  the  Form  of  his  Logarithms,  making 
o,  to  be  the  Logarithm  of  1,  (of  which  he  had 
before  given  Notice  in  the  Preface  to  his  Rabdologia, 
publifhed  in  the  Year  1617;)  and  concerning 
fome  things  pertaining  to  Trigonometry;  With 
fome  Lucubrations  of  Mr.  Briggs  on  the  fame 
Subject. 

But  the  Lord  Neper  being  dead,  the  whole  Work 
was  devolved  on  Mr.  Briggs,  who  ( according  to 
their  joint  Advice)  making  the  Logarithm  of  1 
to  be  o;  and  of  10,  100,  1000,  <&c.  to  be  1,  2, 
3,  &c.  which  he  calls  Indices,  or  Char  aider  ifticks, 
and  which  we  may  repute  as  Integer  Numbers, 
with  fourteen  Cyphers  annexed,  and  effeem  or 
value  as  fo  many  Places,  or  Decimal  Fractions, 
below  the  Place  of  Units,  or  of  the  Charaderi- 
ftick:  And  between  thefe  he  fets  the  intermediate 
Logarithm  for  the  intermediate  Numbers. 

And  confequently  the  Logarithm  of  1  being  o, 
the  Logarithm  of  Fradions  lefs  than  1,  or  of 
Numbers  intermediate,  between  1  and  o,  muff: 
be  Negative  Numbers,  or  Numbers  lefs  than  o, 
which  he  calls  Defective  Logarithms,  denoted  by 
(the  Note  of  Negative)  prefix’d. 

Now  thefe  Defective  Logarithms  may  be  two 
ways  expreffed  ;  either  fo  as  that  the  Note  of  Ne¬ 
gation  fhall  affed  the  whole  Logarithm,  or  fo  as 
to  afFed  only  the  Charaderiftick,  (leaving  the 
Reft  of  the  Logarithm  to  be  underftood  as  Af¬ 
firmative.) 

As  for  Example;  The.  Fradion  •§•,  or  (which 
is  equivalent)  0.375.  This  Fradion  iuppofeth  the 
Numerator  3  to  be  divided  by  the  Denominator  8, 
which  in  Logarithms,  is  to  be  performed  by  Sub¬ 
trading  the  Logarithm  of  8,  from  that  of  3,  and 
the  Remainder  will  be  the  Logarithm  of  |  which 
will  be  then  the  Negative  Number,— 0  4259687. 

Log. 
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Log.  3.  o.  47712 1 3. 

Log.  8.  o.  9030900. 


Log.  f  o.  4259687. 

Or  thus;  for  as  much  as  the  Logarithm  of 
375,  ( fuppofing  it  to  be  an  Integer  Number)  is 
2.  5740313,  And  the  deprefting  this  to  the  Firft, 
Second  or  Third,  or  farther  Place  of  Decimal 
Fractions,  doth  (  without  altering  the  Figures) 
divide  the  Value  by  10,  100,  1000,  <&c.  which  in 
Logarithms  is  done  by  fubtra&ing  1,  2,  3,  <&c. 
from  the  CharaCteriftick,  or  Place  of  Integers  (1, 
a,  3,  &c.  in  that  Place  being  the  Logarithms  of 
10,  100,  1000,  <&c.)  fuch  Alteration  of  the  Value 
( the  Figures  remaining )  is  done  by  altering  the 
CharaCteriftick  of  the  Logarithm,  without  varying 
the  other  Figures,  in  this  Manner: 

Log.  375c=3-  57403i3 
Log-  375  =2-  5740313 
Log.  3  7 1 5  ==I-  5740313 
Log.  3175=^  5740313 
Log.  oj  375=1.  5740313 
Log.  c 1 03 75=2.  5740313 

Which  two  Forms,  tho’ they  fcem  different,  and 
fome  may  rather  chufe  the  one,  fome  the  other ; 
or  in  fome  Cafes  the  one,  and  in  fome  Cafes  the 
other;  yet  they  are  in  Subfiance  and  Value  the 
fame.  For,  by  fubduCting  the  lower  Number 
from  the  upper, 

—  1.  0000000 
+0.  5740313 


is  =  — o.  4259687 

And  every  one  is  lefc  to  his  L  berty  whether  of 
the  two  Ways  ( or  what  other  Equivalent  there¬ 
unto  )  he  fhall  pleafe  to  ufe. 

In  this  Method  Mr.  Briggs  hath  calculated  a 
Table  of  Logarithms  (  publifhed  in  the  Year  1624) 
for  20  Chiliads  of  Abfolute  Numbers  (from  1  to 
20,000;)  and  again  for  10  more  (from  90,000 
to  100,000  )  and  one  Chiliad  fupernumerary  ( viz. 
the  Hundred  and  Firft  Chiliad  )  that  is,  3 1  Chiliads 
in  all. 

Before  which  is  prefix’d  a  large"  Account  of  the 
Nature  and  Conftruction  of  the  Logarithmical 
Canon,  and  the  Ufes  thereof;  and  directing  how 
to  fupply  the  intermediate  Chiliads,  which  are  here 
wanting.  The  whole  intituled  Arithmetica  Loga- 
ritbmica. 

The  fame  was  again  publifhed  in  1628,  by  A- 
driaii  Ulacq  ( or  Flack )  with  a  Supplement  ( as 
Mr.  Briggs  directed )  of  the  Chiliads  before  omit¬ 
ted;  that  is,  in  all  of  100  Chiliads,  with  one  Super¬ 
numerary  : 

But  in  fliorter  Numbers  extended  but  to  10 
Places  beiow  that  of  the  Integers,  or  CharaCteri¬ 
ftick.  And  he  fubjoins  alfo  a  Logarithmical  Ca¬ 
non  of  Sines,  Tangents,  and  Secants  (for  Degrees 
and  Minutes  of  the  Quadrant )  of  as  many  Places. 

Mr.  Briggs  proceeded  to  calculate  a  Trigono¬ 
metrical  Canon,  Logarithmical,  fuited  to  that  for 
Abfolute  Numbers  to  the  Logarithms  extending 
(  as  in  that  other)  to  14  Places  befidcs  the  Chara¬ 
Cteriftick.  And  having  before  calculated  a  Table 
of  Natural  Sines,  Tangents,  and  Secants  ( for 
Degrees  and  Centefms  of  Degrees)  in  Number 
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extending  to  15  Places,  he  fitted  thereunto  a  Ca¬ 
non  of  Logarithmical  Sines,  and  Tangents  (  be- 
caufe  thofe  of  Secants  might  be  fpared;)  and  a 
I  reatife  prefixed  concerning  the  ConftruCtion 
thereof,  with  other  Things  pertinent  thereunto  • 
intending  a  further -Treatife  concerning  the  Ufe  of 

But  dying  before  this  laft  was  finiilied,  or  the  reft 
publifhed,  Mr.  Henry  Gellibrand  fupplied  this  latter, 
and  publifhed  the  whole  with  the  Title  of  Trigono - 
mctria  Britannica ,  in  the  Year  1633.  To  which 
is  fubjoin’d  another  Canon  of  Logarithmical  Sines, 
and  Tangents,  by  Adrian  Ulacq,  for  Degrees, 
Minutes,  and  Tenth  Seconds,  extending  (as  his 
former  did  )  to  10  Places  befides  the  CharaCteriftick ; 
and  Mr.  Briggs  20  Chiliads  for  Logarithms  of  Ab¬ 
folute  Numbers. 

So  that  the  whole  DoCtrine  of  Logarithms  was 
by  this  time  fufficiently  perfected,  with  convenient 
Canons  or  Tables  fitted  thereunto  in  large  Num¬ 
bers  :  Of  which  alfo  Fetrus  Cragerus  gives  an  Ac¬ 
count  in  the  Preface  to  his  Trigonometria  Loga¬ 
rithmic  a,  Printed  in  the  Year  1634,  with  his  Lo¬ 
garithmical  Tables,  but  in  fhort  Numbers. 

And  the  Table  of  Logarithms  above-mentioned, 
(for  100  Chiliads  of  Abfolute  Numbers,  and  of 
Sines  and  Tangents  to  Degrees  and  Centefms) 
were  the  fame  Year  (1633)  contracted,  into  a 
lefler  Form  and  more  manageable  (but  in  fhorter 
Numbers,  the  former  not  extending  to  above  7 
Places,  befide  the  Cbarafieripick,  but  the  latter  to 
10)  by  Nathaniel  JRovuj  with  Directions  for  the 
Ufe  of  them  ( in  Trigonometry ,  Geometry,  Agrono¬ 
my,  Geography,  and  Navigation )  by  Edmund  Win¬ 
gate. 

In  the  mean  time,  Benjamin  Urfnus,  did  alio 
publifii  Tablesof  Logarithms  in  the  Year  1618; 
and  Claudius  Batjchius  about  the  fame  Time,  or 
foon  after.  And  again  Benjamin  Urfnus  in  the 
Year  1625,  in  his  Trigonometria ;  and  Johannes 
Kepler  us  alfo  in  the  Year  1624,  in  his  Chilias  Lo- 
garithmorum  ( which  he  applies  alfo  to  his  Rudol - 
phine  Tables,  publifhed  in  1627;)  ar)d  Claudius 
Batfchius  about  the  fame  Time,  or  foon  after: 
And  Georgius  Ludovicus  Frobenius  in  the  Year 
1634,  (  and  perhaps  fome  others. ) 

But  all  or  molt  of  them  in  fhort  Numbers,  and 
conformable  to  the  Lord  Neper’s  firft  Delign ;  not 
to  that  Form  which  upon  fecond  Thoughts  he  ar.d 
Mr.  Briggs  agreed  upon  as  molt  eligible,  and  which 
hath  fince  been  received  in  common  Practice. 

Thus  tar  Dr.  Wallis:  What  follows  is  the  ealy 
and  compendious  Method  of  Mr.  Edmund  Halley, 
Savilian  Profefifor  of  Geometry  in  Oxon,  for  con- 
ftruCting  Logarithms ;  which  has  been  mentioned. 

The  Invention,  faith  that  excellent  Geometer,  of 
the  Logarithms,  is  juftly  efteemed  one  of  the  moft 
ufeful  Difcoveries  in  the  Art  of  Numbers,  and  ac¬ 
cordingly  has  had  an  univerfal  Reception  and  Ap- 
plaufe :  And  the  great  Geometricians  of  this  Age 
have  not  been  wanting  to  cultivate  this  SubjeCt 
with  all  the  Accuracy  and  Subtilty  which  a  Matter 
of  that  Confequence  doth  require ;  and  they  have 
demonftrated  fcveral  very  admirable  Properties  of 
thele  artificial  Numbers,  which  have  rendred  their 
ConftruCtion  much  more  facile,  than  by  thofe  ope- 
rofe  Methods  at  firft  ufed  by  their  truly  noble  in¬ 
ventor,  the  Lord  Neper,  and  our  worthy  Country¬ 
man  Mr.  Briggs. 

But  notwithftanding  all  their  Endeavours,  I  find 
very  few  of  thofe  who  make  conftanr  Ufe  of  Lo¬ 
garithms,  to  have  attained  an  adequate  Notion  of 
them ;  to  know  how  to  make  or  examine  them,  or 
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to  underftand  the  Extent  of  the  Ufe  of  them  ;  con¬ 
tenting  themfelves  with  the  Tables  of  them,  as  they 
find  them,  without  daring  to  queftion  them,  or  ca¬ 
ring  to  know  how  to  refiify  them,  fhould  they  be 
found  amifs;  being,  I  fuppofe,  under  the  Appre- 
henlion  of  fome  great  Difficulty  therein. 

For  the  Sake  of  fuch,  the  following  Tradt  is  prin¬ 
cipally  intended,  but  not  without  Hopes  however, 
to  produce  fomething  that  may  be  acceptable  to 
the  molt  knowing  in  thefe  Matters. 

But  firft,  it  may  be  requifite  to  premife  a  Defi- 
n'ttion  of  Logarithms,  in  order  to  render  the  enfu- 
ing  Difcourle  more  clear;  the  rather  becaufe  the 
old  one  Nurnerorum  proportionalium  aqui-differentes 
comites ,  feems  too  fcanty  to  define  them  fully. 

They  may  much  more  properly  be  faid  to  be 
Numeri  Rationum  exponentes :  W  herein  we  conlider 
Ratio  as  a  fijuantitas  Jut  generis ,  beginning  from 
the  Ratio  of  Equality,  or  i  to  i  =  o  ;  being  Affirma¬ 
tive  when  the  Ratio  is  increafing ,  as  of  Unity  to  a 
greater  Number,  but  Negative  when  decreafing  : 
And  thefe  Ratios  we  fuppofe  to  be  meafured  by  the 
Number  of  R&tiuncula  contained  in  each. 

Now  thefe  Ratiuncul#  are  fo  to  be  underftood, 
as  in  a  continual  Scale  of  Proportions,  infinite  in 
Number  between  the  two  Terms  of  the  Ratio ; 
which  infinite  Number  of  mean  Proportionals  is  to 
that  infinite  Number  of  the  like  equal  Ratiuncul# , 
between  any  other  two  Terms : :  as  the  Logarithm 
of  one  Ratio  is  to  the  Logarithm  of  the  other : 
Thus,  if  there  be  fuppofed  between  i  and  io,  an 
infinite  Scale  of  mean  Proportionals,  whofe  Num¬ 
ber  is  iooooo,  &c.  in  infinitum ;  between  i,  and  2, 
there  fhall  be  30102,  &c.  of  fuch  Proportionals, 
and  between  1  and  3,  there  will  be  47712,  &c.  of 
them ;  which  Numbers  therefore  are  the  Loga¬ 
rithms  of  the  Rationes  of  1  to  10,  1  to  2,  and  1 
to  3 ;  and  not  fo  properly  to  be  call’d  the  Loga - 
r  it  bins  of  10,  2,  and  3. 

But  if  inftead  of  fuppofing  the  Logarithms  com- 
poled  of  a  Number  of  equal  Ratiuncul# ,  proporti¬ 
onal  to  each  Ratio ;  we  fhall  take  the  Ratio  of  U- 
nity  to  any  Number,  to  confift  always  of  the  fame 
infinite  Number  of  Ratiuncul# ;  their  Magnitude  in 
this  Cafe,  will  be  as  their  Number  in  the  former. 
Wherefore,  if  between  Unity  and  any  Number 
propofed,  there  be  taken  an  Infinity  of  mean  Pro¬ 
portionals,  the  infinitely  little  Augment  or  Decrement 
of  the  firft  of  thofe  Means  from  Unity  will  be  a 
Ratiuncul# ;  that  is,  the  Momentum  or  Fluxion  of 
the  Ratio  of  Unity  to  the  faid  Number:  And  fee¬ 
ing  that  in  thefe  continual  Proportionals  all  the  Ra¬ 
tiuncul#  are  equal;  their  Sum,  or  the  whole  Ratio, 
will  be  as  the  laid  Momentum  is  directly ;  that  is, 
the  Logarithm  of  each  Ratio ,  will  be  as  the  Flu¬ 
xion  thereof.  Wherefore,  if  the  Root  of  any  in¬ 
finite  Power  be  extradfed  out  of  any  Number,  the 
Diffierentiola  of  the  faid  Root  from  Unity,  fhall  be 
as  the  Logarithm  of  that  Number. 

So  that  Logarithms  thus  produced,  may  be  of  as 
many  Forms  as  you  pleafe,  to  aflume  infinite  Indi¬ 
ces  of  the  Power  whofe  Root  you  feek:  As  if  the 
Index  be  fuppofed  ioooco,  <&c.  infinitely ;  the  Roots 
fhall  be  the  Logarithms  invented  by  the  Lord  Ne¬ 
per  ;  but  if  the  faid  Index  were  2302585,^.  Mr. 
Briggs’s  Logarithms  would  immediately  be  produ¬ 
ced.  And  if  you  pleafe  to  flop  at  any  Number 
of  Figures,  and  not  to  continue  them  on,  it  will 
ffffice  to  aflume  an  Index  of  a  Figure  or  two  more 
than  your  intended  Logarithm  is  to  have;  as  Mr. 
Briggs  did,  who,  to  have  his  Logarithms  true  to' 
14  Places  by  continual  Extraction  of  the  Square 
Root,  at  laft  came  to  have  the  Root  of  the 
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I4o7 3 7488 35 5 328th  Power;  but  how  operofe  that 
Extradition  was,  will  eafily  be  judged  by  whofoever 
fhall  undertake  to  examine  his  Calculus. 

Now  though  tire  Notion  of  an  infinite  Power 
may  feem  very  firange,  and  (to  thofe  that  know 
the  Difficulty  of  the  Extradtion  of  the  Roots  of 
high  Powers)  perhaps  impracticable ;  yet  by  the 
Help  of  that  admirable  Invention  of  Sir  IJdac 
Newton ,  whereby  he  determines  the  Unci#,  or 
Numbers  prefixed  to  the  Members  compofing 
Powers  (on  which  chiefly  depends  the  Dodtffne 
of  Series )  the  Infinity  of  the  Index  contributes  to 
render  the  Expreffion  much  more  eafy  :  For  if  the 
infinite  Power  to  be  refolved  be  put  (after  Sir  lfiaac 
Newton’s  Method ) - £  or - k 

£  +  2  1  +  2 
i  1  —  m 

inftead  of  1  +  —  H - 2?  + 

wrj+;  2  mC 

1  —  3  m  — J—  2.  m  m  1  —  6  m  +  1 1  vi1 —  6  mt 

- - 

6  m J  24  m* 

(which  is  the  Root  when  m  is  Finite)  becomes 
11  11 

1  ~f - 2 - 2*  + - 2 

m  z  in  3  m 

I 

- qS,  &c.  being  Infinite ,  and  confequently 

5  m 

whatever  is  divided  thereby  vaniffiing.  Hence  it 
follows  that  -  multiplied  into  q  —  t  2*  +  7  23  —  4 
2+_|_  »  qs,  &c.  is  the  Augment  of  the  tint  of  our 
mean  Proportionals  between  Unity  and  1  +2>  and 
is  therefore  the  Logarithm  of  the  Ratio  of  1  to  1+2  > 
and  whereas  the  Infinite  Index  m,  may  be  taken  at 
plcafure,  the  feveral  Scales  of  Logarithms  to  fuch 
Indices  will  be  as  £ ;  or  reciprocally  as  the  Indices. 
And  if  the  Index  be  taken  10000,  <&c.  as  in  the 
Cafe  of  Neper’s  Logarithms,  they  will  be  fimple 

2  —  f  2  2  +  f  23  —  4  24  +  t  2s  7  26j  &c* 

Again,  if  the  Logarithm  of  a  decreafmg  Ratio  be 

1 

fought,  the  Infinite  Root  of  1  — q,  or - is 

1— 2 1  m> 

11  1  1 

m  2  m  3  m 

I  1 

- qs - 26,  Sec.  whence  the 
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of  the  firft  of  our  infinite  Number  of  Proportionals 
will  be  £  into  2  +  r  f  +  f  23  +4  2+ + 1 2s  +  7  f* 
&c.  which  therefore  will  be  as  the  Logarithm  of 
the  Ratio  of  Unity  to  1  —  q. 

But  if  m  be  put  10000,  &c.  then  the  faid  Loga¬ 
rithm  will  be  q  +  f  +  f  f  + 1 2+  +  f  2s  +  7f> 
Crc.  Hence  the  Terms  of  any  Ratio  being  a  and 
b  —  a 

b ,  q  becomes  — - — ,  or  the  Difference  divided  by 

the  leffer  Term,  when  ’cis  an  Increafing  Ratio ;  or 

— -j—  when  ’tis  Decreafng,  or  as  b  to  a.  Whence 

the  Logarithm  of  the  fame  Ratio  may  be  doubly 
exprefled ;  for  putting  x  for  the  Difference  of  the 

1  x  x 1 

Terms  a  and  b,  it  will  be  either  —  x - j - 

m  b  2  bl 

*3  x +  xs  x 6  1 

+  - - J - f- - {-  - - ,  or  —  X 

3  4  5  bs  6bb  m 

x 

~a 


- 2*  — 
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Decrement 
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a 


Xz  xl 

x 4 

+ 

2  az  2  a* 

4  a4 

Xs  X6 

-[ - ,  &c. 

5  a s  6a 6 


But  if  the  Ratio  of  a  to  b ,  be  fuppofed  to  be  di¬ 
vided  into  two  Parts,  to.  into  the  Ratio  of  a,  to 
the  Arithmetical  Mean  between  the  Terms  and  the 
Ratio  of  the  faid  Arithmetical  Mean  to  the  other 
Term  b\  then  will  the  Sum  of  the  Logarithms  of 
thofe  two  Rationes  be  the  Logarithm  or  the  Ratio 

%  d  b 

of  a  to  £;  and  fubftituting  -infteadof^  -}-  ->*he 

faid  Arithmetical  Mean ,  the  Logarithms  of  thofe 
Rationes  will  be  by  the  foregoing  Rule, 

I  x  X2,  x>  JC4  x$ 

—  into - j - 1 - j - i - f“ 

tn  z  2  zz  3  z*  4  z4  5  & 

xb  i  x  xz  x* 

- ,  <&c.  and  —  into - j - — 

6  z6  m  z  2Zz  3  z-J 


jc+  x J  xb 

— - 1 - ,  <&c.  the  Sum  whereof 

4^4  5z.s  6zb 

1  2  X  2XJ  2  Xs  2X? 

■ —  into  —  *  -j - *  -j - -  * - ,  <&c.  will 

vt  z  3z.J  -z> 

be  the  Logarithm  of  the  Ratio  of  a  to  b  ;  whofe 
Difference  is  x,  and  Sum  z.  And  this  Series  con¬ 
verges  twice  as  fwift  as  the  former,  and  therefore 
is  more  proper  for  the  Practice  of  making  of  Lo¬ 
garithms:  which  if  performed,  is  with  that  Expe¬ 
dition  ;  that  whereas  x,  the  Difference,  is  but  the 

hundredth-part  of  the  Sum,  the  firfl  Step  — -  fuf- 

fices  to  feven  Places  of  the  Logarithm,  and  the  le- 
cond  Step  to  twelve.  But  if  Briggs' s  firfl  twenty 
Chiliads  of  Logarithms  be  fuppofed  to  be  made, 
as  he  hath  very  carefully  computed  them,  to  four¬ 
teen  Places,  the  firfl  Step  above  is  capable  to  give 
the  Logarithm  of  any  intermediate  Number,  true 
to  all  the  Places  of  thofe  Tables. 

After  the  fame  Manner  may  the  Difference  of  the 
faid  two  Logarithms  be  very  fitly  applied  to  find  the 
Logarithm  of  Prime  Numbers,  having  the  Loga¬ 
rithms  of  the  two  next  Numbers  above  and  be¬ 
low  them  :  For  the  Difference  of  the  Ratio  of  a  to 


z  zz 

5,  and  of  -  to  b,  is  the  Ratio  "of  a  b  to  - ;  and 
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half  of  that  Ratio  is  that  of  \S  a  b,  to  _  ;  or  of 

2 

the  Geometrical  Mean  to  the  Arithmetical.  And 
confequently  the  Logarithm  thereof  will  be  the 
half  Difference  of  the  Logarithms  of  thofe  Ratio - 
net,  viz. 

i  xx  jc4  xb  x% 

> —  into - { - -  -{ - J - ,  <&c. 

m  2  zz  4  z.4  6  zb  8  z8 

Which  is  a  Theorem  of  good  Difpatch  to  find  the 
Logarithm  of  5 

But  the  fame  is  yet  much  more  advantageoufly 
performed,  by  a  Rule  derived  from  the  foregoing  ; 
and  beyond  which,  in  my  Opinion,  nothing  better 

zz 

can  be  hoped.  For  the  Ratio  of  a  b  to  — ,  or 
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a z  a  b  b  b 

- } - J - >  has  the  Difference  of  its  Terms, 

4  2  4 

az  a  b  bb  a  b 

- j - ,  or  the  Square  of - = 

424  22 

xz 

— ,  which  in  the  prefent  Cafe  of  finding  the  Lo- 

4 

garithms  of  Prime  Numbers,  is  always  Unity,  and 

zz 

calling  the  Sum  of  the  Terms - f-  ab  =  yz , 

4 

a 

the  Logarithm  of  the  Ratio  of  y'  a  b,  to - f- 

2 

b  z  111 

— ,  or  —  will  be  found  —  in  - - }-. - 

22  m  yy  3/* 

ill 

- j - f- - ,  &c.  Which  converges 

5/°  7/4  9/8 

very  much  fafler  than  any  Theorem  hitherto  pub- 
lifhed  for  this  Purpofe. 

Here  note,  that  ^  is  all  along  applied  to  adapt 

thefe  Rules  to  all  Sorts  of  Logarithms.  If  m  be 
10000,  <&c.  it  may  be  negledled,  and  you  will 
have  Neper's  Logarithms,  as  was  hinted  before; 
but  if  you  defire  Briggs's  Logarithms,  which  are 
now  generally  received,  you  mufl  divide  your 
Series  by 

2.30258,  50929,  94045,  68401,  79914,  54684, 
36420,  76011,  01488,  62877,  297<>o,  33328: 

Or,  multiply  it  by  the  Reciprocal  thereof.  Viz. 

0.43429,  44819,  03251,  82765,  11289,  18916, 
60508,  22933,  97005,  80366,  65661,  14454. 

But  to  fave  fo  operofe  a  Multiplication  (which 
is  more  than  all  the  reft  of  the  Work)  it’s  expe¬ 
dient  to  divide  this  Multiplicator  by  the  Powers  of 
z,  or  y,  continually  ;  according  to  the  Direction  of 
the  Theorem ;  Efpecially  where  x  is  Small  and  In¬ 
teger,  referving  the  proper  Quotes  to  be  added  to¬ 
gether,  when  you  have  produced  your  Logarithm 
to  as  many  Figures  as  you  defire,  of  which  Me¬ 
thod  I  will  give  you  a  Specimen. 

If  the  Curiofity  of  any  Gentleman,  that  has 
Leifure,  would  prompt  him  to  undertake  to  do  the 
Logarithms  of  all  Prime  Numbers,  under  100000 
to  25  or  30  Figures,  I  dare  allure  him  that  the 
Facility  of  this  Method  will  invite  him  thereto; 
nor  can  any  Thing  more  eafy  be  defired.  And  to 
encourage  him,  I  here  give  the  Logarithms  of  the 
firft  Prime  Numbers  under  20  to  60  Places,  com¬ 
puted  by  the  accurate  Pen  of  Me.  Abraham  Sharp, 
from  whofe  Induftry  and  Capacity  the  World 
may  expedl  in  Time  great  Performances,  as  they 
were  communicated  to  me  by  our  common  Friend 
Mr.  Euclid  Speidall. 
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z  0.30102,  99956,  63981,  19521,  37388,94724, 
49302,  67681,  89881,  46210,  85413,  10427 


3 


0.47712,  12547,  19662,  43729,  50279,  °3255» 
n53°,  92°OI»  28864,  19069,  58648,  29876 
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0.84509,  80400,  14256,  83071,  22162,58592, 
63619,  34835,  72396,  32396,  54o65,  03635 


1 1 


1 

1  0 


1.04139,  2685I,  58225,  O4O75,  01999,71243, 
02424,  I7067,  02190,  46645,  3O945,  96539 

*  t 

1.11394,  33523,  06836,  7692O,  65051,57942, 
32843,  08297,  29188,  38706,  82718,  OII91 


17  1.23044,  89213,  78273,  92854,  01698,94328, 

337O3,  00075,  67378,  425O4,  63973,  80368 

19  I.27875,  36009,  52828,  96153,  63334,  75756, 

92931,  79511,  29337,  39449»  75989»  06819. 


The  next  Prime  Number  is  23,  which  I  will 
take  for  an  Example  of  the  foregoing  Dodtrine; 
and  by  the  firft  Rules  the  Logarithm  of  the  Ratio 
of  22  to  23,  will  be  found  to  be  either 


11  11  1 

22  968  31944  937024  25768160 

11  1  1  1 

23  1058  36501  1119364  32181715 

&c. 


As  likewife  that  of  the  Ratio  of  23  to  24,  by  a 
like  Procefs. 


1  1  1  1  1 

23  1058  36501  1110364  32181715 

<&c. 

111  1  1 

or—  -f - 1 - 1 - 1 - > 

24  1152  41472  1327104  39813120 

e b’c. 

And  this  is  the  Refult  of  the  Dodtrine  of  Mer¬ 
cator ,  as  improved  by  the  Learned  Dr.  Wallis. 

2  X  2X? 

But  by  the  fecond  Theorem,  viz. - j - f- 

*  3zi 


2  x! 

- ,  &c.  The  fame  Logarithms  are  obtained  by 

5*s 

fewer  Steps  3  to  wit, 

22  2  2 

45  273375  922640625  2615686171875 

&c. 

222  2 

47  311469  1146725035  3546361843241 

&c.  j 

Which  was  invented  and  demonftrated  in  the 
Hyperbolick  Spaces  analogous  to  the  Logarithms, 
by  the  Excellent  Mr.  James  Gregory,  in  his  Exer- 
citationes  Geometric#  3  and  fince  further  profecuted 
by  the  aforefaid  Mr .Speidall,  in  a  late  Treatiie,  in 
Englith,  by  him  pubiiihed  on  this  Subjedt.  But 
the  Demonftration,  as  1  conceive,  was  never  till 
now  perfedted,  without  the  Confideration  of  the 
Hyperbola,  which  is  a  Matter  purely  Arithmetical, 
as  thi3  is,  cannot  fb  properly  be  applied.  But  what 
follows,  I  think  I  may  juttly  claim  as  my  own, 
viz.  That  the  Logarithm  of  the  Ratio  of  the  Geo¬ 
metrical  Mean  to  the  Arithmetical  between  22  and 

24,  or  of  4/52#  1023,  will  be  found  to  be  either. 


11  1 

- j - 1 - f- 

1058  1119364  888215334 

1  1 

- ,  <&c.  or, - f- 

626487882248  1057 

1  1 

- J - -  <&c. 


3542796579  659676558485285 

All  thefe  Series  being  to  be  multiplied  into 
0.4342944819,  &c.  if  you  defign  to  make  the 
Logarithm  of  Briggs.  But  with  great  Advantage 
with  refpedt  of  the  Work,  the  faid  4342944819, 
&c.  is  divided  by  1057,  and  the  Quotient  thereof 
again  divided  by  three  Times  the  Square  of  1057, 
and  that  Quotient  again  by  j  of  thac  Square,  and 
that  Quotient  by  £  thereof,  <&c.  ’till  you  have  as 
many  Figures  of  the  Logarithm  as  you  defire. 
As  for  Example,  the  Logarithm  of  the  Geometri¬ 
cal  Mean  between  22  and  24,  is  found  by  the  Lo¬ 
garithms  of  2,  3,  and  11  to  be 


1057)  43429>  &c‘ 
3  in  1 1 17249)  41087,  tz tc. 
J-  in  1 1 17249)  12258,  &c. 

in  in  7249)  65832,  &c. 
f  in  hi 7249)  42088,  &c. 


1.361 316961 26690612945009172669805 
410874628 101468143473158S636S 
12258521 544181829460074 
6583235184376175 
4208829765 
293° 

"  -  -  ■  ■  . . . . 

Sum  1. 36172783 60 175 92 878867777112 25 117 


Which  is  the  Logarithm  of  23,  to  32  Places, 
and  obtained  by  five  Divifions  only,  with  very 
fmall  Divifors}  all  which  is  much  lefs  Work,  than 
fimply  multiplying  the  Series  into  the  faid  Multi- 
plicator  43429,  &c .  4 


Before  I  pafs  on  to  the  Converfe  of  this  Pro¬ 
blem,  or  to  fhew  how  to  find  the  Number  apper¬ 
taining  to  a  Logarithm  afligned,  it  will  be  re- 
quifite  to  advertife  the  Reader,  that  there  is  a  fmall 
Miftake  in  the  aforefaid  Mr.  James  Gregory 's  Vera 

Quadratura- 


1 


LOG 


LOG 


Onadratura  Circuli,  and  Hyperbola,  publifhed  at 
Padua,  Aimo  1667,  wherein  he  applies  his  Qua¬ 
drature  of  the  Hyperbola,  to  the  making  of  the 
Logarithms :  In  p.  48.  he  gives  the  Computation 
of  the  Lord  Neper's  Logarithm  of  10  .  to  25  Pla¬ 
ces,  and  finds  it  2302585092994045624017870, 
inftead  ot  2302585092994045684017991 ;  erring 
in  the  eighteenth  Figure,  as  I  was  allured  upon  my 
own  Examination  of  the  Number  I  here  give  you, 
and  by  Comparifon  thereof  with  the  fame  wrought 
by  another  Hand,  agreeing  therewith  to  5  7  of 
the  60  Places. 

Being  defirous  to  be  fatisfied  how  this  Dirre- 
rence  arofe,  I  took  no  fmall  T rouble  of  Exami¬ 
ning  Mr.  Gregory's  Work;  and  at  length  found  that 
in  the  infcribed  Polygon  of  ^12  Sides  in  the  eigh¬ 
teenth  Figure  was  a  o,  inftead  of  9,  which  being 
rectified,  and  the  fubfequent  Work  cor  reded 
therefrom,  the  Refult  did  agree  to  a  Unit  with 
our  Number.  And  this  I  propofe  not  to  cavil  at 
an  eafy  Miftake  in  managing  of  fo  vaft  Numbers, 
efpecially  by  a  Hand  that  has  fo  well  deferved  of 
the  Mathematical  Sciences;  but  to  fhew  the 
exaCt  Co-incidence  of  two  fo  very  differing  Me¬ 
thods  to  make  Logarithms,  which  might  other- 
wife  have  been  queftioned. 

From  the  Logarithm  given  to  find  what  Ratio  it 
exprefes,  is  a  Problem,  that  has  not  been  fo  much 
confidered  as  the  former,  but  which  is  folved  with 
the  like  Eafe,  and  dcmonjlrated  by  a  like  Procefs, 
from  the  fame  general  Theorem  of  Sir  Ifaac  New- 
ton:  For  as  the  Logarithm  of  the  Ratio  of  1  to 

_ x  —  1 

1  -4.  q,  was  proved  to  be  1  -j-  q]  ,  and  that  of 

_ J[_ 

the  Ratio  of  1  to  1  —  q>  to  be  1  —  1  —  q  j" :  So 
the  Logarithm,  which  we  will  from  henceforth 
call  L,  being  given,  1  L,  will  be  equal  to 

_ £ 

in  the  one  Cafe;  and  1  —  L,  will  be 
- * 

equal  to  1  — <q\  >  in  the  other:  Confequently, 

1  x 

— —  J71 

i-{-L|  will  be  equal  to  1  -f-  q ,  and  1 — Lj 

to  1  —  7 ;  that  is,  according  to  Sir  Ifaac  Newton's 

mx  mA 

(aid  Rule,  i-J-wL  -l - Lz-{ - L*  -f. »-  L4 

2  .6  24 

78s 

- L5,  &c.  will  be  equal  to  1  7,  and 

120 

m1  m*  mA  in 5 

I  —  m  L-j - Ltz - L3  -j - L4 - Ls, 

2  6  24  120 

<&*.  will  be  equal  to  1  —  q  :  m,  being  any  infinite 
Index  whatfoever ;  which  is  a  full  and  general  Pro¬ 
portion  from  the  Logarithm  given  to  find  the  Num¬ 
ber,  be  the  Species  of  Logarithm  what  it  will. 

But  if  Neper's  Logarithm  be  given,  the  Multi¬ 
plication  by  m  is  faved  ( which  Multiplication  is 
indeed  no  other  than  reducing  the  other  Species  to 
his)  and  the  Series  will  be  more  fimpie,  viz. 

L4  L3  L4  L* 

i-j-L-j - j - j - j - >  &c.  or 

2624.  120 

L4  L3  L4  Ly 

1  —  L-d - - 1 - , &c.  This  Series 

2  6  24  120 

efpecially  in  great  Numbers  converges  fo  flowly, 
that  it  were  to  be  wifhed  to  be  contracted. 

VOL.  II. 


If  one  Term  of  the  Ratio ,  whereof  L  is  the 
Logarithm,  be  given,  the  other  Term  will  be  had 
eafily  by  the  fame  Rule:  For  if  L  were  Neper's 
Logarithm  of  the  Ratio  of  a  the  leffer  to  b  the 
greater  Term  ;  b  would  be  the  ProduCt  of  a  into 

L4  L*  a  L- 

1  +  L  +  -  +  -,  &c.  =d-j-(jL-j - 

2  6  2 

a  L3 

- ,  &c.  But  if  b  were  given,  a  would  be 

6 

b  L4  bU 

equal  b  —  b  L  -f- - — - ,  <&c.  Whence  by 

2  6 

the  help  of  the  Chiliads,  the  Number  appertaining 
to  any  Logarithm,  will  be  exaCtly  had  to  the  utmoft 
Extent  of  the  Tables.  If  you  feek  the  neareft, 
next  Logarithm,  whether  greater  or  leffer,  and  call 
its  Number  a,  if  leffer,  or  b  if  greater;  then  the 
given  L,  and  the  Difference  thereof  from  the  faid 
nearefr  Logarithm  you  call  /;  it  will  follow  that 
the  Logarithm  L,  anfwering  to  the  Number, 

b  b 

will  be  either  a  into  i-j-Z-J - ] - }-. 

2  6 

/4  b  b 

- { - ,  <&c.  or  elfe  b  into  j  —  /  —  — 

24  120  2 

b  b  b 

- } - ,  &c.  wherein  as  /  is  lefs,  the 

6  24  120 

Series  will  converge  the  fwifter.  And  if  the  firft 
20000  Logarithms  be  given  to  fourteen  Places, 
there  is  rarely  Occafion  for  the  three  firft  Steps  of 
this  Series,  to  find  the  Number  to  as  many  Places. 
But  as  for  Ulacq's  great  Canon  of  100000  Loga¬ 
rithms,  which  is  made  but  to  ten  Places;  there  is 
fcarce  ever  need  for  more  than  the  firft  Step  a -j- a/, 
or  a  m  a  /,  in  one  Cafe;  or  elle£  —  bl,  or  b — 
mb l  in  the  other,  to  have  the  Number  true,  to  as 
many  Figures  as  thefe  Logarithms  con  lift  of. 

If  future  Induftry  (hall  ever  produce  Logarith- 
mick  Tables  to  many  more  Places  than  now  we 
-have;  the  aforefaid  Theorems  will  be  of  more  Ufe 
to  deduce  the  correfpondent  natural  Numbers  to 
all  the  Places  thereof. 

In  Order  to  make  the  firft  Chiliad  to  ferve  all 
Ufes,  I  was  defirous  to  contract  this  Series,  wherein 
all  the  Powers  of  l  are  prefent,  into  one ;  wherein 
each  alternate  Power  might  be  wanting,  but  found 
it  neither  fo  fimpie  or  uniform  as  the  other; 
yet  the  firft  Step  thereof  is,  I  conceive,  moft  com¬ 
modious  for  Pradtice,  and  withal  exaCt  enough 
for  Numbers  not  exceeding  fourteen  Places,  fuch 
as  are  Mr.  Briggs's  large  Tables  of  Logarithms; 
and  therefore  I  recommend  it  common  Ufe. 


bl 


1+^ 


will  be 


a  l 

It  is  thus ;  a  4- - ,  or  b 

/ 

I  — T 

the  Number  anfwering  to  the  Logarithm  given, 
differing  from  the  Truth  by  half  the  third  Step  of 
the  former  Series.  But  that  which  renders  it  yet 
more  eligible,  is  that  with  equal  Facility,  it  ferves 
for  Brigg's,  or  any  other  fort  ot  Logarithms,  with 
the  only  Variation  of  Writing,  £  inftead  of  1, 


bl 


that  is  a  -f" 


x, 

m 


.  I 
T 


-,  and  b  — 
4  L  1 


1  4- 1 

m  i^T 


.,  or - 

l 
T 

and 


x . 

m 


LOG 


LOG 


-i.  A_». 

m  u  a 

and - ,  which  are  eafily  refolved  into  Analo- 

-5-4-1 

m  I  2 

gies,  m. 

As  43429.  —  4  '• to  43429  -f  ~ : :  fo  is  a  to 

the  Number  fought.  Or 

As  43429.  &c-  +  r :  to  43429  —  i  : :  fo  is  b  to 
the  Number  fought. 

If  more  Steps  of  this  Series  be  defired,  it  will  be 
found  as  follows. 

a  l  T7  a  jV  a  Is 

a  4- - — - ■ — •  -4  — —  ,  <&c.  As 

i-4  i-l  .  1-2/ 

may  eafily  be  demonftrated  by  working  out  the 
Divifions  in  each  Step,  and  collecting  the  Quotes, 
whofe  Sum  will  be  found  to  a^ree  with  our  former 
Series. 

Thus,  I  hope,  I  have  cleared  up  the  DoCtrine 
of  Logarithms,  and  fhewn  their  ConftruCtion  and 
Ufe  independent  from  the  Hyperbola,  whofe  Af¬ 
fections  have  hitherto  been  made  ufe  of  for  this 
Purpofe ;  tho’  this  be  a  Matter  purely  Arithmeti¬ 
cal,  nor  properly  demonftrable  from  the  Principles 
of  Geometry 3  nor  have  I  been  obliged  to  have 
Recourfe  to  the  Method  of  Indivifibles,  or  the 
Arithmetick  of  Infinities ;  the  whole  being  no  o- 
ther  than  an  eafy  Corollary  to  Sir  Ifaac  Newtojis 
General  Theorem  for  forming  Roots  and  Powers. 


How  eafily  and  compendioufly  Logarithms  may 
be  made  according  to  this  Method  of  Mr. Halleys , 
as  alfo  from  the  Quadrature  of  the  Hyperbola }  the 
Reader  may  be  fully  fatisfy’d  trom  Mr.  Hen.  Sber- 
< urn’s  Introduction  to  his  'Excellent  Mathematical 
Tables,  London,  1705  ;  where  alfo  is  a  Method  for 
computing  the  natural  Sine,  Tangent,  or  Secant  of 
any  Arch  immediately,  from  having  only  the  Length 
of  the  Arch  given,  &c. 


Some  further  Ufes  of  the  Logarithms. 

1.  To  find  the  Arithmetical  Complement  of  a 
Logarithm. 

Suppofe  2.5065050 

Its  Compl.  Arith.  7.49349410 
Begin  at  the  Left-hand,  and  write  down  under  it 
the  Complement  of  each  Figure  to  9,  l^t  of  the 
laid  to  10. 

N.  B.  This  is  all  one  with  fubdudting  the  Loga- 
rithm  from  10.0000000.  And  ’tis  frequently  of 
good  Ufe  to  take  the  Complement  Arithmetical  of 
a  Logarithm  inftead  of  the  Logarithm  itfelf;  efpe- 
cially  when  there  are  two  or  more  Logarithms  in 
any  Cafe  to  be  fubtraCted :  For  then  adding  their 

Arithmetical  Complements,  will  anfwer  the  End 
as  truly  as  fubtraCling  the  Logarithms  themfelves. 

As  fuppole  in  the  double  Rule  of  Three,  you 
had  this  Queftion  about  Intereft. 


What  is  the  Intereft  of  5173  /.  for  321  Days,  at  61.  per  Centuml 


Write  down  firft  the  Arith.  Comp,  of  the  Logarithm  of  100  =  8.0000000 

Next  under  it  the  Arith.  Comp,  of  the  Logarithm  of  365  =  7 .4377071 

The  Logarithm  of  6  —  0.7781512 

The  Logarithm  of  the  Principal  5173  =  3.7137425 

The  Logarithm  of  the  Days  321  =  2.5065050 


The  Sum  of  all  is  the  Anfwer 

I 


For  rejecting  the  firft  2  in  the  CharaCteriftick 
you  will  find  the  Number  anfwering  to  the  Loga¬ 
rithm  2.436105810  be  272/.  964;  and  Reafon  will 
direCt  you  where  to  make  your  Decimal  Points  in 
the  Number  272964  j  for  the  Intereft  in  that  Time 
can’t  be  fo  much  as  2729/.  nor  fo  little  as  27 1.  as 
well  as  the  Rule  determines  that  Number  to  con- 


2.4361058 

fift  of  three  Places  of  Integers,  whole  CharaCteri¬ 
ftick  is  2. 

Therefore  the  remaining  Figures  .964  are  a  De¬ 
cimal  of  a  Pound,  exprefting  fomething  more  than 
19  Shillings. 

2.  And  indeed  all  Queftions  of  Intereft  are  very 
eafily  and  expeditioufly  anfwered  by  the  Logarithms. 


As  fuppofe;  At  61.  per  Cent.  What  is  the  Intereft  of  15  /.  7 s.  6d.  for  12  Years? 


Write  down  firft  the  Logarithm  of  1 .06, 
the  Rate  of  Intereft. 


which  exprefles 


} 


=  o  .  02530^8 

i.  «»— ■  1 ,  ■ 


Which  Logarithm  multiplied  by  12,  makes  =  0  .  3036696 

Then  write  down  the  Logarithm  of  the  Principal,  viz.  of  the  Decimal  15 .875  =  1  ..  2007137 


The  Sum  of  which  two  laft  Logarithms  added  into  one  Sum 


=  1.  5043833 


Which  is  a  Logarithm  anfwering  to  the  abfolute  Number, 
A  Decimal  exprefting  31/.  i8r.  lod.j-q.  nearly. 


=  3* 1 * * * *  •  94362 


3.  It  will  be  very  neceflary  rightly  to  underftand 
the  Ufe  of  the  Tables  of  Logarithms  with  regard 
to  Decimal  Fractions.  For  the  Rule  for  finding 
the  Logarithm  of  a  Fraction  being-  To  fubtratt 
the  Logarithm  of  the  Denominator  from  the  Loga¬ 
rithm  of  the  Numerator,  and  to  take  the  Remainder 
as  the  Logarithm  of  the  Fraction  required:  That 
Logarithm  of  the  Remainder  mult  always  be  the  Lo- 
’  3 


garithm  of  a  Decimal  FraEHon ,  whole  Value  is  the 
fame  with  that  of  a  Vulgar  Fraction  propofed. 

Wherefore  the  molt  natural,  eafy,  and  ufeful 
Way  to  find  the  Logarithm  of  a  Fraction,  is  this : 

Suppofe  the  Index  of  the  Logarithms  of  all  Num¬ 
bers  from  1  to  10,  to  be  10  or  100,  from  10  to 
100,  to  be  n  or  101  ;  from  100  to  1000,  to  be 
12  or  1023  frorn  1000  to  10000,  to  be  13  or  103, 

and 


LOG 


LOG 


and  fo  upwards :  This  being  allowed,  the  Index  of 
the  Logarithm  of  a  Number,  one  Place  below 
Unity,  muft  be  9,  or  99;  if  two  Places  below 
Unity,  it  muft  be  8,  or  98;  if  three  Places  below 
Unity,  it  muft  be  7,  or  97 ;  if  four  Places  below 


Unity,  then  the  Index  muft  be  6,  or  96;  the  lat¬ 
ter  of  theft  Ways  is  often  convenient  to  diftinguifh 
the  Index  of  a  whole  Number,  from  that  of  a" De¬ 
cimal  Fraction,  and  often  neceflary  when  the  Power 
of  the  Root  of  a  Decimal  Fraction  is  required. 


Example,  The  Logarithm  of  i  is  found  thus:  3  Log.  o  .  47712 13 
From  which  fubtraCt  the  Denominator,  4  Log.  o  .  6020600 

The  Remainder  is  the  Logarithm  of  .  75  Log. — 9  .  8750613 


Note,  That  the  Denominator  of  a  proper  Fra¬ 
ction,  is  always  greater  than  its  Numerator ;  fo 
that  fuppofing  the  Index  of  the  Logarithm  of  3  to 
be  10,  or  100,  the  Index  of  the  Remainder  will 
be  9,  or  99,  (that  is,  one  Place  below  Unity)  and 
the  reft  of  the  Logarithms,  except  the  Index,  is 
found  in  the  Table  of  Logarithms  to  anfwer  to  75, 
750,  ^500,  075,  75,  or  any  other  Number,  whole 
two  fignificant  Figures  are  75,  and  thofe  which  fol¬ 
low  or  proceed,  all  Cyphers.  It  was  the  former  of 
thefe  Ways  by  which  Mr.  Briggs  and  Mr.  Gunter 
made  the  CharaCterifticks  of  their  T ables  of  Loga- 
rithmetick  Sines  and  Tangents;  where  it  may  be 
noted,  when  the  natural  Sine  or  Tangent  is  a  De¬ 
cimal  Fraction  only,  the  Index  is  under  10;  but 
where  it  is  a  mixt  Number,  there  the  Index  is  10, 
or  more:  For  Example,  The  natural  Tangent  of  5 


Degrees  is  .0874887,  the  artificial  8.94 195183  and 
the  natural  Tangent  of  85  Degrees,  11.430052,  the 
artificial  is  11.0580482. 

But  it  is  needlefs  to  ufe  thefe  new  Indices,  ex¬ 
cept  fome  Term  given  or  fought,  be  lefs  than  an 
Unit. 

4.  To  find  the  Logarithm  of  a  mixt  Number. 

Reduce  the  Number  given  into  an  Improper 
Fiatftion,  then  fubtraCt  the  Logarithm  of  the  De¬ 
nominator  from  the  Logarithm  of  the  Numerator, 
the  Remainder  is  the  Logarithm  fought. 

Example.  Let  q-f-  be  the  mixt  Number  given; 
this  reduced  to  an  improper  Fraction  is  -N 


1.  7558748 
1.  0791812 


The  Logarithm  of  the  Numerator,  viz.  57,  is 
The  Logarithm  of  the  Denominator,  viz.  12,  is 

The  Logarithm  of  4T|,  =  4ttt,  whofe  Logarithm  is 


If  the  Fraction  annexed  be  a  Decimal,  leek  for 
it  as  if  it  were  a  whole  Number,  obferving  to 
prefix  to  its  Logarithm  a  fuitable  Index;  which 
always  is  an  Unit  lefs  than  the  Number  of  Places, 


The  Index  of  the  Logarithm  of  47500  is  4,  be- 
caufe  the  Abfolute  Number  confifts  of  5  Places, 
for  the  fame  Reafon  in  475,  the  Index  of  its  Lo¬ 
garithm  is  2,  in  47.5  it  is  1 ;  but  the  Index  of  a 
proper  Decimal  Fraction,  is  fo  many  Units  as  the 
Cyphers  before  it  wants  of  9,  or  99;  fo  the  In¬ 
dex  of  .0475  is  8,  or  98,  and  of  .00475  is  7,  or 
97* 


o.  6766936 

in  the  whole  Number  to  which  it  belongs;  which 
is  further  illuftrated  by  the  adjoining  Table,  where 
the  Logarithms,  except  the  Index,  are  the  fame  in 


thefe  Eight  Examples. 

Numbers. 

Logarithms. 

47500 

l  4- 

6766936 

475° 

1  3* 

6766936 

475 

1  2* 

6766936 

47-5 

1  *• 

6766936 

4-75 

1  °* 

6766936 

•475 

1  99, 

or,  9.6766936 

.0475 

1  98, 

or,  8.6766936 

.00475 

1  97, 

or,  7.6766936 

Of  raifng  Powers  by  Logarithms, 

Multiply  the  Logarithm  of  the  Number  given  by 
the  Index  of  the  Power  required,  the  Product  will  be 
the  Logarithm  of  the  Power  fought :  So  the  Loga¬ 
rithm  of  32  =  1.  5051500  X  3  =45154500,  the 
Logarithm  of  32768,  which  is  the  Cube  of  32. 

In  the  Multiplication,  or  Raifing  of  Powers,  viz. 
Squaring,  or  Cubing,  &c.  of  any  Decimal  Fraction 
by  Logarithms,  the  Index  of  the  Logarithm  of  the 
ProduCt  or  Power,  muft  confift  of  lo  many  Units 
as  the  Number  of  Cyphers  intercepted  between  the 
Place  of  Units,  and  the  firft  fignificant  Figure  in 
the  natural  Number  wants  of  9,9 9,999,  &c.  only 
to  the  Index  of  the  Logarithm  of  the  Power  ( i.  e. 
the  Square,  or  Cube,  &c.)  there  will  be  fuch  a  Fi¬ 
gure  prefix’d  as  wants  an  Unit  of  the  Index  of  that 
Power,  or  Number,  by  which  the  Logarithm  was 
multiplied:  For 

Example,  Let  the  Cube  of  009  be  required ;  the 
Logarithm  of  .009  is  7.9542425  X  3  =  23.8627275 
=  .000000729,  the  Cube  of  .009,  and  the  Index 
of  the  Logarithm  of  the  Power,  or  ProduCt  is  3  ; 


therefore  6  Cyphers  muft  preceed  the  firft  fignifi¬ 
cant  Figure  of  the  natural  Number;  and  2  is  pre¬ 
fix’d  fince  the  Index  or  Number  multiplying  was 
3.  But  when  the  Numbers  of  Cyphers,  proceed¬ 
ing  the  fignificant  Figures  of  the  Power  or  Product 
exceeds  10,  ’tis  neceflary  to  admit  another  Figure 
into  the  Index  of  the  Logarithm,  and  make  it  the 
Complement  to  a  Hundred :  As  fuppole  the  6 

O  1 

Power,  orth zCubo — Cube  of  the  Sine  of  o  —  x  be 
requir’d,  its  Logarithm  in  the  Table  is  6.4637261 ; 
but  in  this  Cafe  muft  be  96.4637261 ;  which  mul¬ 
tiplied  by  6,  the  Index  of  the  Power  propofed,  be¬ 
comes  578.78235 66,  whofe  Index  being  78,  fub- 
traCted  from  99,  leaves  21  for  the  Number  of  Cy¬ 
phers  that  muft  preceed  the  firft  Figure  of  the  na¬ 
tural  Number  or  Power,  which  is  .oooocoooooo 
00000000006058383.  Here  the  Figures  preceed- 
ing  the  Index,  as  the  Refult  of  the  Multiplication  is 
5,  lefs  by  an  Unit  than  the  Number  multiplying, 
being  6,  the  Index  of  the  Power. 

This  fuggefts  a  certain  Rule  for  Ext  ratting  the 
Roots  of  Fraciions  by  the  Logarithms ;  viz,.  Prefix 
a  Figure  to  the  Index  of  the  Logarithm  of  the 

Number 


LOG 


LOG 


Number  whofe  Root  is  to  be  extraded,  lefs  by 
an  Unit  than  the  Index  proper  to  the  Root  requi¬ 
red,  which  is  to  be  rhe  Divifor ;  then  divide  the 
whole  Logarithm  together  with  its  Index  and  Num¬ 
ber  prefixed  by  that  Index,  the  Quotient  is  the  Lo¬ 
garithm  of  the  Root  defired.  Ex.gr.  If  the  Cubo- 
Cube  Root,  or  Root  of  the  6  Power  of  .0000000 
000000000000006058383,  whofe  Logarithm  is  78. 
7823566,  be  demanded;  prefix  6  —  1,  i.e.  5  to  its 
Index,  it  is  then  578.7823566;  which  being  divi¬ 
ded  by  6,  the  Index  proper  to  the  Root  ioughr, 
the  Quotient  is  96.4637261,  whofe  natural  Num¬ 
ber  is  .0002908882 ;  3  Cyphers  preceeding  the  firft 
Figure,  becaufe  the  Index  96  wants  fo  much  of  99. 
But  when  the  Root  of  an  abfolute  Number  is  re¬ 
quired,  there  needs  no  Figure  to  be  prefixed  to  the 
Index  of  its  Logarithm;  (nice  it  is  always  fuppofied, 
that  the  Index  of  the  Power  (which  muft  be  the 
Divifor)  preceeds  it.  Ex.gr.  If  the  Cube-Root  of 
6751269,  whofe  Logarithm  is  6.82993854,  be  re¬ 
quired,  it  is  an  indifferent  Thing,  whether  3,  the 
Index  of  the  Root  to  be  extracted,  be  prefixed  or 
nor,  fince  that  alters  nothing:  For  3)36.82993854( 
Quotes  12.2764618,  the  Logarithm  of  189,  the 
Root  fought. 

Another  Method  to  Raife  any  Tower  of  a 
Decimal  Fraction. 

Multiply  the  Arithmetick  Complement  of  the 
Logarithm  of  the  Fraction  given  by  the  Index  of 
the  Power  required,  the  Arithmetic  Complement 
of  the  Produd  is  the  Logarithm  of  the  Power 
fought :  For  inftance,  the  .625  Power  of  .0032  is 
found  to  be  .0275879. 

.0032  Logarithm  7.5051500 
Arithmetic  Complement  2.4948500 
Multiply  by  -625 


124742500 

49897000 

149691000 

Product  15592812500 


Its  Arithmetic  Complement  8.4407187500 

Note,  That  fo  many  Cyphers  muft  the  Loga¬ 
rithm  of  .0275879,  preceed  the  Fraction  as  the  In¬ 
dex  of  its  Logarithm  wants  Units  of  9,  or  99,  which 
in  this  Example  is  1,  and  in  the  next  15,  being  al¬ 
ways  the  fame  Number  with  the  Index  of  the  Pro- 
dud. 

Again;  Let  the  6. 25  Power  of  .0032  be  fought : 
The  Logarithm  of  .0032  (as  before)  is  7.5051500, 
and  its  Arithmetic  Complement  2  4948500  X  6.  25 
=  15.5928125,  its  Arithmetic  Complement  is  84. 
4071875;  which  anfwers  to  .00000,  00000,  00000, 
25538,  which  is  the  6.25  Power  of  .0032. 

To  extrail  any  Root  df  a  Decimal  Frail  ion. 

Divide  the  Arithmetical  Complement  of  the  Lo¬ 
garithm  of  the  .Fradion  given,  by  the  Index  of  the 
Root  required,  the  Arithmetical  Complement  of 
the  Root  fought :  For  inftance,  let  the  .625  Root 
of  .0275879  berequired,:its  Logarithm^  8.4407188, 
and  its  Arithmetical  Complement  =  1.5592812  di¬ 
vided  by  .625,  the  Quotient  is  2.4948500,  and  its 
Arithmetic  Complement  is  7.5051500  rhe  Loga¬ 
rithm  of  .0042,  which  -is  The  Root  required. 


Again ;  Let  the  6.25  Root  of  .00000,  00000, 
00000,  25538  be  required,  its  Logarithm  is  84. 
4071875,  and  its  Arithmetic  Complement  is  15. 
5928125,  divided  by  6.  25,  the  Quotient  is  2. 
4948500,  and  its  Arithmetic  Complement  is  7. 
5051500  the  Logarithm  of  .0032,  the  Root  requi¬ 
red. 

LOGICK,  is  the  Art  of  right  Thinking,  or  uting 
our  Rational  Faculty  aright:  And  the  Power  or 
Force  of  Reafon,  unaftilted  by  Art,  is  called  Na¬ 
tural  Logick. 

Logick  is  derived  from  thofe  Refiedions  which 
Men  have  made  on  the  Four  principal  Operations 
of  the  Mind,  m.  Apprehenfion,  Judgment,  Difcourje, 
and  Method  or  Dijpoptiorty  which  fee. 

The  Bufinefs  of  Logick  is  chiefly  to  teach  us  how 
to  make  proper  Animadverfions  on  the  Operations 
of  our  Minds;  and  from  its  trueUfe  we  gain  thefe 
three  Advantages. 

Firft,  We  are  thereby  allured  that  we  make  a 
right  Ufe  of  qur  Reafon  :  For  the  Confederation  of 
Rules,  begets  in  us  a  more  fervent  Application  and 
attentive  Induftry  of  the  Mind. 

Secondly,  That  thereby  we  more  eafily  deted 
and  explain  the  Errors  and  Defcds  which  we  meet 
with  in  the  Operations  of  the  Mind :  For  oftentimes 
it  falls  out,  that  we  difeover  by  the  meer  Light  of 
Nature  the  Faults  of  Ratiocination;  yet  are  not 
able  to  give  a  Reafon  why  it  is  falfe :  Thus  they 
who  know  not  what  belongs  to  Painting,  may  take 
Exceptions  at  the  Defeds  of  a  Pidure,  tho’  they 
are  not  able  to  tell  the  Reafon  why  they  find  fault. 

Thirdly,  That  we  are  brought  to  a  more  accu¬ 
rate  Knowledge  of  the  Nature  of  our  Underftand- 
ing,  by  thefe  Refiedions  upon  the  Operations  of 
the  Mind,  which,  if  we  look  no  farther  than  meer 
Speculation,  is  to  be  preferr’d  before  the  Knowledge 
of  all  Corporeal  Things. 

LOGISTICA  Linea,  is  that  which  is  otherwife 
called  the  Logarithmick  Line ;  where  the  Ordinates 
applied  in  equal  Parts  of  the  Axis  are  in  Geometri¬ 
cal  Proportion. 

LOGISTICAL  Arithmetic  [\6yinx.n  of Ao yi?n(> 
Gr.  an  expert  Accomptant ]  was  formerly  the  Arith¬ 
metic  of  Sexagefimal  Fra&ions,  and  ufed  by  Aftro- 
nomers  in  their  Calculations.  I  fuppofe  it  was  fo 
called  from  a  Greek  Treatife  of  one  Barlaamus  Mo - 
natias,  who  wrote  about  Sexagefimal  Multiplica¬ 
tion  very  accurately,  and  entitled  his  Book  Aoyiunti. 
This  Author  Vojjius,  in  his  Book  de  Scientiis  Mathe¬ 
matics,  places  about  the  Year  1350,  but  miftakes 
it  for  a  Treatife  of  Algebra. 

Thus  alfo  Shakerly,  in  Tabula  Britannica,  hath  a 
Table  of  Logarithms  adapted  to  Sexagefimal  Fradi- 
ons,  which  therefore  he  calls  Logfiical  Logarithms ; 
and  the  expeditious  Arithmetick  of  them,  which  is 
by  this  Means  obtained,  and  by  which  all  the  trou¬ 
ble  of  Multiplication  and  Divilion  is  faved,  he  calls 
Logifiical  Arithmetic ;  though  fome  by 

LOGISTICKS,  will  underftand  the  firft  general 
Rules  in  Algebra  of  Addition,  Subtrailion,  &c. 

LOGISTICK  Spiral.  See  Logarithmick  Spiral. 

LOGOGRIPHE  [of  \oyQ-,  a  Word,  and  ypi- 
Gr.  a  Net.]  a  kind  of  Symbol  or  Riddle  pro¬ 
pos’d  to  Students,  in  order  to  exercife  and  improve 
their  Mind.  It  commonly  confifts  of  feme  equi¬ 
vocal  Allufion  or  Mutilation  of  Words;  which  be¬ 
ing  taken  literally,  fignify  fomething  different  from 
the  thing  intended  by  it :  So  that  it  is  a  Medium 
between  a  Rebus  and  a  proper  JEnigma,  Kir  (her 

calls  them  a  fort  of  fpeaking  Arms.  So 
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LON 


LON 


So  one  Leonard,  who  bore  in  his  Coat  of  Arms 
a  Lion  and  Nard,  or  Spikenard,  made  it  Logogriphe, 

Kircher  alfo  defines  a  Logogriphe  to  be  an  Enig¬ 
ma  which  bears  vaiious  Meanings  under  one  Name 
or  Word,  by  adding  or  retrenching  lome  pare  of 
it. 

LOHOCH,  or  Loch,  the  fame  with  Eclegma. 

LOINS  [in  Anatomy]  are  the  lower  part  of  the 
Spine  of  the  Back,  compos’d  of  five  Vertebra, 
which  are  larger  than  thofe  of  the  Back,  and  ferve 
them  as  a  Balls,  having  their  Articulations  pretty 
loole,  that  the  Motion  of  the  Loins  may  be  more 
free. 

LONCHITES,  Gr.]  or  Hafliformis, 

a  Species  of  Comets  relembling  a  Lance  or  Spear: 
Its  Head  is  of  an  Elliptick  Form,  and  its  Tail  or 
Stream  of  Rays  very  long,  thin,  and  pointed  at  the 
End. 

LONG  Accent,  in  Grammar,  fhews  that  the 
Voice  is  to  Hop  upon  the  Vowel  that  has  that  Mark, 
and  it  is  exprelfed  thus,  (  -). 

LONG-BOAT,  is  the  largeft  and  ftrongeft  Boat 
belonging  to  a  Ship,  that  can  be  hoifed  aboard  of 
her :  Its  Ufe  is  to  bring  any  Goods,  Provifion,  <&c. 
to  or  from  the  Ship ;  or,  on  occafion,  to  land  Men 
any  where;  and  particularly  to  weigh  the  Anchor; 
for  which  End  ihe  hath  a  Davit  to  be  fet  over 
her  Plead,  with  a  Shiver  in  it,  in  which  the  Buoy- 
rope  runs,  to  weigh  the  Anchor.  She  hath  Mall, 
Sail,  and  Oars,  as  other  Boats,  as  alfo  her  Tiller  to 
the  Rudder,  which  anfwers  to  the  Helm  of  a  Ship. 

LONG  AN  ON,  the  laft  Gut :  See  Intefiinujn 

return. 

LONGIMETRY,  [of  Longus,  L.  and  fia, 
Gr.  to  meafure]  is  the  Art  of  meafuring  Lengths  or 
Diftances:  Or  to  take  the  Diftances  of  Trees,  Stee¬ 
ples,  or  Towers,  &c.  either  one  or  many  together ; 
for  which  Pur  pole  the  Theodolite  is  reckoned  to  be 
the  bell  Inilrument,  whereof  we’ll  give  the  follow¬ 
ing  Inllances. 

To  Meafure  one  fingle  Difance. 

As  fuppofe  you  Hand  at  A,  and  would  know  the 
Dillance  to  the  Tree  at  C. 


1.  Set  your  Inilrument  at  A,  laying  the  Index 
with  Sights,  on  the  North  and  South  Diameter, 
and  turn  it  about  till  through  the  Sights  you  lee  the 
Tree  at  C,  there  fix  your  Inilrument  fall. 

2.  Then  from  A,  meafure  any  Number  of  Feet, 
Yards,  or  the  like,  any  way;  as  to  B  ioo  Foot, 
and  fet  up  a  Mark  at  B. 

3.  Take  the  Angle  BAC,  120  Deg.  10  Min. 
which  fet  down. 

4.  Set  a  Mark  at  A,  and  remove  your  Inftru- 
ment  to  B,  and  take  the  Angle  ABC  50  Degrees. 

Now  you  have  an  Oblique  Angled  Triangle,  where¬ 
in  there  is  given  the  Angles  BAC  120  Deg.  10 
Min.  ABC  50  Deg.  and  the  Dillance  A  B  100 
Foot,  and  confequently  the  Angle  C  9  Deg.  50  Min. 
(being  the  Complement  of  the  other  two,  to  180 
Deg. 
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Then  S.BCA:  AB::S.CBA:  AC. 

9°  50' :  100 : :  50'  00'  448,  6 

And  S.  C  B  A :  C  A : :  S,  compl.  C  A  B :  C  B 
50°  oo':  448,6 : :  590  50'  1506,2 

So  the  Dillance  from  C  to  A  is  448,  6  Foot , 
and  from  C  to  B  506,  2  Foot. 

How  to  take  the  Dillances  of  divers  Things  remote 
from  you ;  as.  Churches,  Towers,  Ships  at  Sea. 
or  fuch  like ;  and  to  make  a  Map  of  the  fame. 

Suppofe  that  the  Points  A,  B,  C,  D,  E  and  F, 
were  Houfes,  Churches,  Towers,  or  the  like,  and 
that  it  was  required  to  make  a  Draught  of  them, 
reprefenting  their  Situation  and  true  Dillance  one 
from  another. 


Let  your  Stations  be  S  and  N.  Set  your  Inflru- 
ment  at  N,  and  turn  it  about  upon  the  Socket  till 
the  Needle  hang  diredtly  over  the  Meridian  Line 
of  the  Card  in  the  Bottom  of  the  Box,  the  North 
end  of  the  Needle  over  the  Flower-de-lts ;  then 
skrew  your  Inilrument  fall. 

Then  turn  the  Index  about,  till  through  the 
Sights  you  fee  A,  and  note  what  Degree  the  Index 
cuts,  which  fuppofe  to  be  60.  Then  turn  the  Index 
about  till  you  fee  B,  and  mark  what  Degrees  it  cut 
by  the  Index ;  as  74  Deg.  30  Min.  Do  thus  with  all 
the  reft,  be  there  never  fo  many. 

Alfo  meafure  the  Dillance  between  N  your  firft 
Station,  and  S  the  fecond  Station ;  which  is  220 
Perches:  And  bring  your  Inilrument  from  N to S, 
where  it  mull  be  fet  up,  laying  the  Index  upon  the 
North  and  South  Diameter:  Turn  it  about  till  you 
fee  the  firft  Station  N,  then  fix  it. 

And  turn  the  Index  about,  till  thro’  the  Sights 
you  fee  A,  and  note  what  Degrees  the  Index  cut- 
teth  ;  as  3 1  Deg.  30  Min.  Then  turn  the  Index  a- 
bout  to  B,  C,  D,  &c.  noting  the  Degrees  cut  by 
the  Index  at  every  moving,  and  fet  them  down  in 
a  Table  ruled  for  that  Purpofe,  thus, 

4Mm  At 


L  O  N 


L  O  N 


At  tbefirf  5r«-J 

tion  the  ln-\ 
dex  cut. 

D.  M. 

At  the  Jecond 
Station  the 
Index  cut. 

D.  M. 

.A 

60 

00 
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30 
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74 
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How  to  protratt  thefe  Obfervations. 


i.  Draw  a  Line  at  Length,  as  0  P;  whereon 
take  any  Point,  as  N,  for  your  firft  Station :  Apply 
the  Center  of  your  Protractor  to  N,  and  its  Dia¬ 
meter  upon  the  Line  O  P. 

a.  Having  your  Table  cf  Obfervations  before  you, 
prick  off  the  Degrees  obierved,  along  the  Limb  of 
your  Protradtor,  and  draw  the  obfcure  Lines  N  A, 
N  B,  NC,  &c. 

3.  From  fome  Scale  of  equal  Parts  (anfwerable 
to  the  Bignefs  you  intend  your  Plot}  take  off  220 
Perches,  and  fet  them  from  N  to  S. 

4.  Apply  the  Center  of  the  Protractor  to  S ,  and 
its  Diameter  upon  O  P,  and  prick  off’  your  Obfer¬ 
vations  at  the  fecond  Station }  and  draw  the  ob¬ 
fcure  Lines  S  A,  S  B,  S  C,  &c.  (from  S,  through 
the  leveral  Marks  made  on  the  Paper )  cutting  the 
Lines  drawn  before,  N  A,  NB ,  NC,  &c.  jn  the 
Points  A,  B,  C,  D,  &c.  which  Points  fhall  repre- 
fent  the  feveral  Ships  as  they  lie  at  Anchor }  or  the 
feveral  Towers,  or  remarkable  Places  to  be  plotted. 

To  make  a  Scale  to  eneafure  any  Viflance  ut>on 
this  Plot. 

Let  a  Line  be  fo  divided,  that  the  Diftance  N  S 
may  be  Z20  Parts  thereof,  as  the  Line  L  for 
the  Diftance  N  S,  fet  upon  this  Scale,  which  reach 
from  200  to  20  on  the  fmall  Divifions. 


50  100  200 


And  the  Scale  being  thus  divided  and  numbred, 
you  may  meafure  any  Diftance  upon  the  Plot. 

To  meafure  any  Diftance,  thus  laid  down,  by 
Trigonometrical  Calculation. 

The  Vifual  Lines  made  at  both  Stations  by  their 
Interfe&ions,  do  conftitute  feveral  Right- lin'd  Tri- 
angfes  }  in  either  of  which  you  will  have  enough 
given  to  find  whatfoever  Diftance  you  ftiall  require  3 
as  fuppofe  the  Diftance  N  A  were  required. 

In  the  Right-lined  Triangle  A  NS,  you  have  gi¬ 
ven,  the  Angle  A  NS,  120  Deg.  (being  the  Com¬ 
plement  of  60  Deg.  the  Angle  obferved  at  A,  to 
1 80  Deg. )  the  Angle  NS  A  31  Deg.  30  Min.  be¬ 
ing  the  Complement  of  the  other  two,  to  1 80  Deg. 

Therefore,  as  S,  N  AS:  NS  ::  S,  NS  A:  N  A. 

To  find  AS,  fay. 

As,  S,  NAS  :  NS::  S,  ANS:  AS. 

By  the  fame  Method  any  other  Diftance  may  be 
found :  And  in  this  manner  may  the  Maps  or  Plots 
of  all  eminent  Places  in.  Cities,  Towns,  &c,  be  ta¬ 
ken. 


LONrGISSIMUS  Vorf  fin  Anatomy ]  a  Muffle 
of  the  Back,  which  at  its  beginning,  is  not  10  be 
diftinguiihed  from  the  Sacro  Lumbaris,  with  which 
it  ariies  from  the  hinder  part  of  the  Os  ilium  and 
Os  facr.um,  and  the  firft  Vertebra  of  the  Loins.  It 
runs  upwards  along  the  whole  Tract  of  the  Back,  •• 
and  is  connected  by  Tendons  in  each  tranl verfe 
Procefs  in  its  w'ay,  and  ends  fometimes  .in  the  firft 
Vertebra  of  the  Back,  and  at  other  times  in  the 
firft  of  the  Neck}  and  now  and  then  reaches  to 
the  Procejfus  Mamwillaris  of  the  Os  Petrojum,  as 
fome  Authors  fay.  This,  in  Conjunction  with  fome 
others,  helps  to  keep  the  Body  ereCt. 

LONGISSIMUS  Oculi  [in  Anatomy]  the  Name 
of  a  certain  Muffle,  L. 

LONGISSIMUS  Pollicis :  See  Flexor  tertii  hi- 

ternodii. 

LONGISSIMUS  F emoris\  vid.  Sartorius. 

LONGITUDE  of  a  Place,  is  only  the  Diftance 
counted  in  the  Equator  between  its  Meridian,  and 
the  fir [l }  or  indeed  between  that  and  any  other : 

It  may  be  found  by  the  Difference  of  Time  be¬ 
tween  the  coming  of  any  Point  in  the  Heavens  firft 
to  one  Meridian  and  then  to  the  other.  For  every 
15  0  of  the  Equator  anfwering  to  an  Hour  in  Time, 
one  Degree  of  it  being  4  Minutes  of  Time,  and 
one  Minute  of  a  Degree  there  being  4  Seconds  of 
Time}  and  15  Minutes  1  Minute  of  Time}  the 
Difference  of  Time  being  turned  into  Degrees,  will 
truly  give  the  Longitude,  or  vice  verfa.  Hence  fe¬ 
veral  W ays  have  been  thought  of  to  find  the  Lon¬ 
gitude  at  Sea }  the  great  Defia’eratum  of  the  Art  of 
Navigation:  As  by  the  Eclipfe  of  the  Moon,  her 
Tranfit  over  or  Appulfie  to  any  eminent  fix’d  Star} 
the  Eclipfes  of  Jupiter’s  Satellites,  &c.  which  are  all 
true  in  Theory,  and  may  be  pradtifed  afliore  with 
the  greateft  Exactnefs.  For  the  Time  of  any  one 
of  thefe  Phtfnomesia  being  truly  calculated  for  the 
Meridian  of  London  (fuppofe,  or  any  other :)  And 
Tables  may  be  eafily  made  of  all  of  them,  which 
the  Navigator  may  carry  to  Sea  with  him.  If  then 
he  could  but  obferve  the  Time  of  the  Eclipfe  or 
Tranfit  at  Sea  with  accurate  Exactnefs,  the  Diffe¬ 
rence  of  Time  of  the  Eclipfe  happening  to  him 
fooner  or  latef  than  at  London,  would  give  him 
the  exadt  Longitude  of  the  Place  of  the  Ship  either 
Eaft  or  Weft  from  the  Meridian  of  London.  But 
the  Misfortune  is,  fuch  an  Obfervation  of  an  Eclipfe, 
and  the  exadt  Time  of  the  Immerfion  or  Emerfion 
of  the  deficient  Body  into  or  out  of  the  Shadow, 
is  not  to  be  made  without  Teleffopes  of  fuch  a 
Length  as  the  Motion  of  the  Ship  will  not  permit 
to  be  ufed  at  Sea.  Tho’,  by  the  by,  if  Ships  were 
Tent  with  good  Inftruments  and  Men  that  know 
how  to  ufe  them,  to  do  this  at  all  the  Capes  and 
Head-lands  of  the  Worldj  it  would  be  a  Thing  of 
the  greateft  Ufe}  and  by  fettling  the  Longitude  of 
all  thofe  Places,  would  cut  all  long  Voyages  into 
many  fhort  ones,  and  afford  means  of  continually 
redtifying  the  dead  Reckoning  at  Sea.  But  to  re¬ 
turn:  Others  being  fully  fatisfied  of  the  Impradti- 
cahlenels  of  the  Method  of  Eclipfes  for  finding  the 
Longitude  at  Sea,  have  happily  thought  of  doing 
it  by  a  Clock  or  Watch:  Which  if  indeed  it  could 
be  made  to  go  right  all  the  Time  of  a  long  Voyage, 
would  infallibly  give  the  Longitude  at  any  Time 
when  the  true  Hour  of  the  Day  or  Night  could 
be  had  under  any  Meridian  or  in  any  Place  of  the 
Earth :  For  the  Clock  going  true  for  the  Meridian 
it  was  firft  fet  at,  will  fhew  the  true  Hour  exadtly 
in  that  Place,  and  then  the  true  Hour  being  found 
by  the  Sun  or  Stars  in  the  Place  where  the  Ship 
is,  the  Difference  between  that  and  the  Clock’s 
3  Hour,  , 


LON 


LOR 


Hour,  will  be  the  Difference  of  Meridians  in  Time, 
or  Longitude  in  Degrees.  But  no  fuch  Movement 
hath  ever  yet  been  made,  and  I  fear  fcarce  ever 
will,  winch  will  keep  going,  and  going  true  m  all 
Climares,  and  efpeciaily  in  fome  of  the  Southern 
ones,  where  the  Dews  are  fo  great  as  to  raft  the 
Parrs  of  it,  and  fo  retard,  if  not  flop  its  Motion  en¬ 
tirely.  I  don’t  mention  the  Inconvenience  arifing 
from  the  Motion  of  the  Ship,  becaufe  I  believe 
that  may  be  obviated,  and  a  Movement  made  to 
go  true  notwithstanding  that,  as  perhaps  the  World 
may  fee  in  fome  Time,  there  being  now  fome  very 
ingenious  and  skilful  Heads  and  Hands  employing 
themfelvcs  that  Way.  But  in  the  mean  while,  I 
judge  the  belt  Way  would  be  to  depend  on  the 
Movement  only  for  24  Hours ;  for  if  it  will  go 
true  for  fo  long,  by  the  Motion  of  the  fix’d  Stars, 
it  may  be  rcdtiry’d  every  Day  to  the  Stars  or  Sun’s 
Hour;  and  fo  will  flhew  the  Difference  of  Longi¬ 
tude  the  Ship  hath  gained  in  that  Time.  How  the 
Seamen  find  their  Departure  of  Longitude  by  Trigo¬ 
nometrical  Calculation,  you  will  find  in  Plain  and 
Mercators  Sailing. 

LONGITUDE  of  a  Place ,  is  an  Ark  of  the  E- 
quator  intercepted  between  the  Meridian  of  that 
Place,  and  the  firfl  Meridian :  Or  ’cis  more  truly 
the  Difference,  either  Eaft  or  Wefl,  between  the 
Meriaians  of  any  two  Places,  counted  on  the  Equa¬ 
tor. 

LONGITUDE  in  the  Heavens,  is  an  Ark  of  the 
Ecliptick ,  counted  from  the  beginning  of  Aries ,  to 
the  Place  where  the  Stars  Circle  of  Longitude  crof- 
fes  the  Ecliptick  :  So  that  ’tis  much  the  lame  as  the 
Stars  Place  in  the  Ecliptick,  reckoned  from  the  be¬ 
ginning  of  Aries ;  which  how  to  find,  fee  Place  of 
the  Sun  or  Star. 

LONGITUDE  of  the  Sun  or  Star  from  the  next 
Equinottial  Point,  is  the  Number  of  Degrees  and 
Minutes  they  are  from  the  beginning  of  Aries  or 
Libra,  either  before  or  after  them ;  which  can  ne¬ 
ver  be  more  than  180  Degrees. 

LONGITUDE  in  Navigation,  is  alfo  the  Di¬ 
ftance  of  a  Ship  or  Place,  Eaft  or  Weft  from  ano¬ 
ther  (counted  in  proper  Degrees);  but  if  in  Leagues 
or  Miles,  or  Degrees  of  the  Meridian,  and  not  in 
thofe  proper  to  the  Parallel  of  Latitude,  it’s  com¬ 
monly  called  Departure. 

LONGITUDE  in  Dyalling.  The  Ark  of  the 
Equinoctial,  intercepted  between  the  Subftilar  Line 
of  the  Dial  and  the  true  Meridian,  is  called  the 
Planes  Difference  of  Longitude. 

% 

To  fnd  the  Longitude  and  Latitude  of  any  Star 
by  the  Globe. 

Bring  the  Solftitial  Colure  to  the  Brafs  Meridian, 
and  there  fix  the  Globe ;  then  will  the  Pole  of  the 
Ecliptick  be  juft  under  23  Deg.  30  Min.  accounted 
from  the  Pole  above  the  Horizon,  ftand  on  the 
fame  Meridian :  There  skrew  the  Quadrant  of  Al¬ 
titude,  and  then  bring  its  graduated  Edge  to  the  Scar, 
and  there  ftay  it ;  and  fo  the  Quadrant  will  cut  the 
Ecliptick  in  the  Star's  Longitude,  as  alfo  its  Latitude 
on  the  Quadrant,  reckoned  from  the  Ecliptick. 

LONGITUDE  of  Motion,  is  a  Term  ufed  by 
Dr.  Wallis  in  his  Mechanicks,  and  others,  for  the 
Meafure  of  Motion  eftimated  according  to  the 
Line  of  Direction;  fo  that  ’tis  the  Diftance  or 
Length  which  the  Center  of  any  moving  Body 
runs  through,  as  it  moves  on  in  a  Right  Line. 

And  he  calls  the  Meafure  of  any  Motion  eftima¬ 
ted  according  to  the  Right  Line,  or  Line  of  Di¬ 
rection  of  the  Vis  Matrix,  the  Altitude  of  it. 


LONGUS,  a  Mufcle  of  the  Cubit,  which  helps 
to  extend  the  Arm  forwards. 

LONGUS,  a  Mufcle  of  the  Radius,  ferving  to 
turn  the  Palm  of  the  Hand  upwards. 

LONGUS,  a  Mufcle  of  the  Tarfutio  called :  See 
Peroneus  Primus. 

LONGUS  Colli,  is  a  Mufcle  of  the  Neck,  which 
arifes  partly  tendinous,  but  chiefly  flefhy,  from  the 
fore-part  of  the  Five  Vertebra  of  the  Thorax ;  and 
being  dilated  in  its  Middle  to  a  flefhy  Belly,  is  in- 
ferted  to  the  fore-part  of  all  the  Vertebra  of  the 
Neck:  This,  with  its  Partner  adting,  bends  the 
Neck  right  forward.  Between  this  and  the  Scale¬ 
nus  lies  the  Red  us  hit  emus  Major. 

LOOF,  or  as  they  ufually  pronounce  it.  Luff,  is 
a  Term  ufed  in  Conding  of  a  Ship :  Thus,  Loof  up, 
is  to  bid  the  Steerfman  keep  nearer  to  the  Wind. 
To  Loof  into  an  Harbour,  is  to  fail  into  ir,  clofe  by 
the  Wind.  To  fpring  the  Luff,  is  when  a  Ship  that 
before  was  going  large  before  the  Wind,  is  brought 
clofe,  or,  as  they  fay,  claps  clofe  by  the  W ind.  When 
a  Ship  fails  upon  a  Wind,  as  they  fay ;  that  is,  on  a 
Quarter-Wind ;  the  Word  of  him  that  cons  to  the 
Steerfman,  is.  Luff!  Keep  your  Luff l  Veer  no  more  ! 
Keep  her  to !  Touch  the  Wind  l  Have  a  care  of  the  Lee- 
latch  :  All  which  Words  fignify  much  the  fame  thing, 
and  bid  the  Man  at  Helm  to  keep  the  Ship  near  the 
Wind.  But  on  the  contrary,  if  the  Ship  is  to  go 
more  Large,  or  right  before  the  Wind,  the  Word 
is,  Eaje  the  Helm  !  No  near  !  Bear  up ! 

Steady,  is  a  Word  common  to  both  thefe  Ways 
of  Sailing,  either  on  a  Wind,  or  Large,  and  fignifies 
thac  a  Man  at  Helm  fhould  keep  the  Ship  ftraight 
co  her  Courfe,  and  not  let  her  go  in  and  out,  or 
make  Tawes,  as  they  call  it. 

LOOF-HOOK,  is  a  Tackle  aboard  a  Ship,  with 
two  Hooks  to  it,  one  of  which  is  to  hitch  into  the 
Crengle  of  the  Main  and  Fore-fail,  and  the  other  is 
to  hitch  into  a  certain  Strap,  which  is  fpliced  into 
the  Cheffe-tree,  and  fo  down  the  Sail.  ItsUfe  is  to 
fuccour  the  Tackles  in  a  large  Sail,  that  all  the  Strefs 
may  not  bear  upon  the  Tack.  Sometimes  alfo  ’tis 
ufed  when  the  Tack  is  to  be  feized  the  furer. 

LOOF  of  a  Ship,  is  that  part  of  her  a-loft,  which 
lies  juft  before  the  Cheffe-trees ;  and  hence  the  Guns 
that  lie  here  are  called  her  Loof-Pieces. 

LOOF-TACKLE,  or  Luff-Tackle,  is  a  fmal! 
Tackle  in  a  Ship,  ferving  to  lift  all  fmall  Weights 
in  or  out  of  a  Ship. 

LOOME :  If  a  Ship  appears  big  at  Sea,  when 
feen  at  a  Diftance,  they  fay,  fhe  homes,  or  appears 
a  great  Sail. 

LOOME-GALE,  is  a  gentle  eafy  Gale,  or  Wind> 
in  which  a  Ship  can  carry  her  Top- fails  a-trip :  fee 
Trip. 

LOOP,  in  the  Iron  Works  at  the  Forge,  is  the 
Term  for  about  £  of  C.  lb.  of  Iron  which  is  melt¬ 
ed  and  broken  oft  from  a  Sow  in  the  Fire  of  the 
Pinery,  and  at  laft  is  brought  into  a  Bloom.  This 
Work  they  call  Shingling  the  Loop. 

LOOP-HOLES,  are  Holes  made  in  the  Com¬ 
ings  of  the  Hatches  of  Ships,  and  in  their  Bulk¬ 
heads,  to  fire  Muskets  thro’  in  a  clofe  Fight ;  and 
the  fame  are  they  in  the  covert  Defences  of  all 
Fortifications. 

LOPHIA,  a  Term  m  Anatomy,  for  the  upper 
Part  of  the  Cervix,  or  back  Parc  of  a  Human 
jjgck. 

LOQUELA  fine  die,  was  formerly  the  Term 
for  an  Inparlance  or  a  Refpite  in  Law ;  or  for  a 
Demur  to  an  Indefinite  Time.  . 

LORD,  by  the  Writers  of  the  Law,  is  divided 
into  Lord  Paramount  and  Lord  Mefne. 

Lord 
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Lord  Mefne,  is  he  that  is  Owner  of  a  Manor, 
and  by  vinue  thereof  hath  Tenants  holding  of  him 
in  Fee,  and  by  a  Copy  of  Court-Roll,  and  yet 
holdeth  himfelf  of  a  fuperior  Lord,  called  Lord 
Paramount.  Alfo  he  is  called  Lord  in  Grofs  y  that 
is,  a  Lord  having  no  Manor,  as  the  King  in  refpedi 
of  his  Crown  :  And  there  is  a  Cafe  wherein  a  pri¬ 
vate  Man  is  Lord  in  Grofs  }  as  when  a  Man  makes 
a  Gift  in  T  ail  of  all  the  Land  he  hath,  to  hold 
of  him,  and  dieth,  his  Heir  hath  but  a  Seigniory 
in  Grofs. 

LORDOSIS,  by  fome  Writers,  is  the  Term  for 
the  bending  of  the  Back-bone  forwards  in  Chil¬ 
dren,  &c. 

LOT,  or  Lothe,  is  every  thirteenth  Difh  of 
Lead  in  the  Derbyftire  Mine,  which  is  a  Duty 
paid  to  the  King. 

LOTION,  a  Term  ufed  by  fome  Chymifts  and 
Pharmacal  Writers,  fignifying  only  the  wafhing  of 
any  Medicine  in  Water.  Some  alfo  call  Remedies 
which  are  between  a  Fomentation  and  a  Bath,  and 
which  are  ufed  to  wafh  the  Head,  or  any  Part  af- 
fedled,  by  this  Name  of  Lotion. 

LOTION  of  the  Philofophers  [in  Chymifry ]  is  a 
Cohobation  which  Nature  makes  of  what  is  rais’d 
up,  and  afterwards  falls  back  to  the  Bottom  of  the 
Veflel. 

LOURGULARY,  is  a  Word  in  Statuto  pro 
Stratis,  Lond.  printed  A.  D.  1573.  Art.  43  }  and 
then  fignified,  calling  any  corrupt  Thing  into  it  to 
fpoil  or  poifon  the  Water. 

LOWER  Flank,  or  Retir'd  Flank }  fee  Flank.  A 
Term  in  Fortification. 

LOXODROMIQUES,  lAo£o<h(oy.!&,  of 

LOXODROMY,  f  oblique,  and 

Gr.  a  Courfe,]  is  the  Art  or  Way  of  oblique  Sail¬ 
ing  by  the  Rhumb,  which  always  makes  an  equal 
-Angle  with  every  Meridian }  i.  e.  when  you  fail  nei¬ 
ther  diredfly  under  the  Equator,  nor  under  one  and 
the  fame  Meridian,  but  obliquely  or  acrofs  them. 
Hence  the  Table  of  Rhumbs,  or  the  Traverfe-Ta- 
ble  of  Miles,  with  the  Difference  of  Longitudes 
and  Latitudes,  by  which  the  Sailor  may  pradtically 
find  his  Courfe,  Diftance,  Latitude  or  Longitude, 
is  by  Sir  J.  Moore,  and  others,  called  by  this  Name 
of  Loxodromiques  }  and  fuch  Tables  as  ferve  truly 
and  expeditioufly  to  find  the  feveral  Requifites,  or 
refolve  the  Cafes  of  Sailing,  are  called  Loxodromi- 
cal  Tables. 

LOZENGE,  is  that  Figure  in  Heraldry  which 
the  Geometers  call  a  Rhombus -y  i.  e.  a  Parallelogram, 
whofe  Angles  are  oblique,  but  Sides  all  equal }  and 
the  Diftance  between  the  two  obtufe  Angles  always 
equal  to  the  Length  of  one  of  the  Sides.  Thus, 

In  which  it  differs  from  the  Fuff 
which  fee. 

In  this  Figure  all  unmarried  Gen¬ 
tlewomen  and  Widows  do  bear  their 
Coats  of  Arms}  becaufe,  as  fome  fay, 
’ewas  the  Figure  of  the  Amazonian 
Shield }  or,  as  others,  becaufe  ’tis  the 
ancient  Figure  of  the  Spindle. 

LUCID  Intervals  [with  Phyf  dans']  the  Fits  or 
Paroxifms  of  Maniacs ,  in  which  the  Frenzy  leaves 
them  in  pofleflion  of  their  Reafon. 

LUC1DA  Corona,  a  Fixed  Star  of  the  Second 
Magnitude,  in  the  Northern  Garland }  whofe  Lon¬ 
gitude  is  217  Deg.  38  Min.  Latitude  44  Deg.  23 
Min.  Right  Afcenfon  230  Deg.  12  Min. 

LUCIDA  Hydra :  fee  Cor  Hydra. 


LUCID  A  Lyra,  a  bright  Star  of  the  hrft  Mag¬ 
nitude,  in  the  Conftellation  Lyra,  whofe  Longitude 
is  10  Deg.  43  Min.  Latitude  61  Deg.  47  Min.  Right 
Afcenfon  276  Deg.  27  Min.  and  Declinatio?i  38 
Deg.  30  Min. 

LUCIFEROUS,  that  which  brings  Light}  a 
Word  ufed  by  my  Lord  Baco?t,  and  feme  other 
Naturalifts,  for  fuch  Experiments  in  Philofophy  as 
do  not  fo  much  enrich  a  Man,  as  inform  and  en¬ 
lighten  his  Mind  about  fome  Phyfiological  Truth, 
or  Speculation  in  Phyficks. 

LUCRATIVE  Interef ,  in  the  Civil  Lav/,  is 
fuch  as  is  paid  where  there  hath  been  no  Advan¬ 
tage  made  by  the  Debtor,  and  no  Delay  nor  De¬ 
ceit  in  him.  This  is  condemned  by  both  the  Civil 
and  Canon  Law. 

LUES  Venerea ,  Morbus  Gallicus,  the  French  Pox, 
is  a  malignant  and  contagious  Diftemper,  commu¬ 
nicated  from  one  to  another  by  Coition,  or  other 
impure  Contadt,  proceeding  from  virulent  Matter, 
and  accompanied  with  many  ill  Symptoms,  fuch  as 
Gonorrhea’s,  with  the  falling  off  of  the  Hair,  Spots, 
Swellings,  Ulcers,  Pains  in  the  Bones,  <&c. 

LUES  Defeat  fee  Caducus  Morbus. 

LUFF,  a  Sea  Term }  the  fame  with  Loof: 
Which  fee. 

LUMBAGO,  is  a  Pain  in  the  Mufcles  of  the 
Loins,  which  Blanchard  takes  to  be  clogged  with 
fcorbutick  Matter }  fo  that  the  Patienc  is  forced  to 
ftand  upright,  being  not  able  to  fit  down  without 
great  Pain. 

LUM  BALES  Mu  full:  See  Pfoas  Magnus. 

LUMBARIS  Vena,  a  Vein  arifing  from  the  de¬ 
fending  Trunk  of  the  Cava,  and  is  not  always  one, 
but  often  two  or  three  on  each  fide,  which  they  di¬ 
vide  into  the  Lumbaris  Superior  and  Inferior }  they 
are  beftowed  on  the  Mufcles  of  the  Loins,  and  on 
the  Peritoneum 

LUMBARY  Arteries,  are  byfomefaid  to  come 
from  the  Aorta,  unto  all  the  Parts  of  the  Loins,  and 
to  the  Marrow  of  the  Back-bone }  fending  as  many 
Branches  to  its  Joints,  as  there  are  Holes  in  it. 

LUMBRICAL  Mufcles,  are  with  fome  Anato- 
mifts,  thofe  four  Mufcles  which  ferve  to  move  the 
Fingers  or  Toes,  and  are  fo  called  from  their 
Worm-like  Form. 

LUMBRICALES,  feu  Vermicular es,  are  Mufcles 
of  the  Fingers,  fo  called  from  their  Figure,  being 
not  much  unlike  the  common  Earth-Worms}  they 
are  alfo  called  Flexor  es  primi  internodii  digit  or  um, 
from  their  Ufe.  Thefe  probably  perform  thofe  mi¬ 
nute  Motions  of  the  Fingers,  when  the  fecond  and 
third  Internodes  are  curvated  by  the  two  laft  treated 
of  Mufcles }  and  therefore  ufed  in  playing  on  Mu- 
fical  Inftruments,  and  may  be  thence  named  Muf- 
culi  Fidicinales. 

LUMBRICALIS  Pedis,  is  a  Mufcle  of  the  lefler 
Toes,  fpringing  from  the  internal  Part  of  the  Os 
Calcis,  and  becoming  tendinous,  joins  with  the 
Tendons  of  the  Perforans  in  the  middle  of  the  Sole 
of  the  Foot }  then  dividing  itfelf  into  four  ( as  it 
were)  diftineft  flefhy  Mufcles,  they  all  become  ten¬ 
dinous  at  their  Infertions  to  the  internal  Parts  of 
each  lefler  Toe,  laterally,  next  the  Great  Toe. 

LU  MIN  ARIES.  The  Sun  and  Moon  are  fo  cal¬ 
led  by  way  of  Eminence,  for  their  extraordinary 
Luftre,  and  the  great  Proportion  of  Light  that  they 
afford  us. 

LUNA  Cornea,  is  a  tough  infipid  Mafs,  almoft 
like  Horn,  made  by  pouring  warily  on  Cryftals  of 
Silver  ( which  Cryftals  were  made  by  difiblving 

that 
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that  Metal  in  good  Aqua-forcis  or  Spirit  of  NicreJ 
either  Spirit  of  Salt,  or  a  ltrong  Brine  made  of  com¬ 
mon  Salt  and  W ater.  The  Mixture  is  dried,  and 
then  brought  to  Fufion  in  a  Crucible,  or  a  Glafs 
Phial  ;  where,  after  it  ha'h  been  kept  a  little  while 
fo,  it  turns  into  this  Shape,  which  the  Chymifts  call 
Corned r  l.uViC. 

In  which  Procefs,  ’tis  very  remarkable,  that  tho’ 
a  Solution  of  Silver  be  commonly  one  of  the  vvorft 
of  Birters,  and  Spirit  of  Salt  have  a  very  fowr  and 
acid  Talle,  yet  the  Union  of  thefe  together,  pro* 
duces  a  Body  perfectly  infipid  ;  which  plainly  fhews 
that  Taftes  depend  on  Mechanical  Principles,  and 
are  various,  according  to  the  various  Textures  of 
Bod  es. 

LUNARY  Months*  are  either  Periodical,  Syno¬ 
dical,  or  Illuminative  •  which  fee  in  their  proper 
Places. 

LUNAR  Cycle  r  fee  Cycle  of  the  Moon. 

LUNATICK  \_Lunatici  of  Luna,  L.  the  Moost\ 
affeSted  or  governed  by  the  Moon:  Hence  mad 
People  are  called  Lunaticks ,  becaufe  the  Amtients 
were  of  Opinion  that  fuch  Perfons  were  much  in¬ 
fluenced  by  that  Planet. 

.  LUNATIONS  of  the  Moon,  are  the  Times  be¬ 
tween  one  New  Moon  and  another:  And  this- is 
greater  than  the  Periodical  Month  by  two  Days  and 
five  Hours;  and  is  called  the  Synodical  Month,  con- 
fitting  of  29  Days,  12  Hours,  and  |  of  an  Hour. 

LUN  DRESS,  did  formerly  fignify  a  Silver  Penny, 
or  a  Sterling  or  Eafierlivg  in  a  reftrained  Senfe,  and 
was  fo  called,  becaufe  coined  only  at  London,  and 
not  at  the  Country  Mints. 

LUNE  or  Lunula.  In  Phil.  Tranf.  N°  265.  you 
have  a  Way  to  find  the  Dimenfions  of  the  Solids, 
which  will  be  formed  by  the  Revolution  of  the 
Limes  of  Hippocrates  of  Scio,  by  Mr.  Abr.  de  Moivre. 

LUNES,  or  Lunula,  in  Geometry,  are  Figures 
in  the  Form  of  a  Crefcent  or  Half-moon,  made  by 
the  Arks  of  two  interfering  Circles ;  as  in  the  fol¬ 
lowing  Figures  the  Space  L  is  called  a  Lune. 

PROPOSITION  I. 

I.  The  Quadrature  of  Hippocrates  his  Lunes. 


DEMONSTRATION. 

The  Semi-circle  on  8  C,  is  equal  to  the  Semi¬ 
circles  on  BA  and  C  A. 

And  the  Segments,  S  1  and  S  2,  are  common  to 
all  the  three  Semi-circles:  Which  being  taken  from 
the  greater  Semi-circle,  they  leave  the  Triangle  T; 
and  taken  from  the  two  Idler  Semi-circles,  they 
leave  the  two  Lunes  L  1  and  L  2. 

Therefore  the  Triangle  T  =  to  both  the  Lunes. 
Q.  E.  D. 

Vol.  II. 


1.  Otherwife  in  a  Quadrant. 


DEMONSTRATION. 

The  Triangle  T  being  Quadrantal  and  Ifofcelar, 
it  muft  be  that  A  B  <y^=a  2  B  C <p. 

But  2  B  C  —  ~  Square  of  2  B  C  =  7  the  Square  of 
the  Diameter  of  the  greater  Circle ;  that  is,  the 
Square  of  the  Diameter  of  the  greater  Circle,  is 
double  the  Square  of  the  Diameter  of  the  lefler 
Circle  AJB: 

Therefore  the  Semi-circle  on  2  8  C  —  twice  the 
Semi-circle  BLA  ^  and  confequently  the  Quadrant 
ABC  —  Semi-circle  BL  A. 

Take  therefore  from  each  the  common  Segment 

S,  and  there  remains  the  Lune  L  —  to  the  Triangle 

T.  Q^E.D.  6 

3.  To  fauare  the  Half  of  the  Lune  L. 

*Tis  Certain,  that  a  Right  Line  drawn  from  C 
thro’  c  the  Center  of  the  lefler  Circle,  muft  divide 
both  Triangle,  Segment,  and  Lune  into  two  equal 
Parts,  and  confequently  i  T  =  f  L  :  And  thus  the 
Half-Lune  is  fquared. 

4.  To  fait  are  any  Part  lefs  or  greater  than 
Half  the  Lune. 

Let  there  be  a  Quadrant,  as  before,  B  AC,  and 
a  Lune,  as  L :  ’Tis  required  to  find  the  Segment 
of  the  Lune  BED,  made  by  the  Line  E  C  drawn 
to  the  Center  of  the  greater  Circle ;  which  Par  die 
faith,  is  as  difficult  as  fquaring  the  Circle.  Lib.  6. 
Art.  64. 
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CONSTUCTION. 

Draw  E  B  and  E  A,  and  B  G  at  Right  Angies 
with  E  C. 

I  fay,  the  Triangle  B  EF  is  equal  to  the  Part  of 
the  Lttne  liED. 

DEMONSTRATION. 

i  .  The  Angle  at  Q  —  f  of  a  Right  Angle,  becaufe 
’tis  equal  to  o  -j-  a  -f-  f>  as  being  external  to  the 
Triangle  GEB:  But  the  Angle  at  E  (or  a~\-o) 
e=to  a'  Right  Angle,  becaule  in  a  Semi-circle  y  and 
jfmuft  be  half  a  Right  Angle,  becaule  o  being  in  the 
fame  Segment,  i3  equal  to  d,  and  confequently  is 
half  a  Right  Angle  j  wherefore  g  a l lb  mult  be  half 
a  Right  Angle  (becaufe  n  is  a  Right  Angle  by  Con- 
ftrudtion)  and  confequerttly  /muft  be  half  a  Right 
Angle:  Wherefore  the  Right  Angle  at  E,  and  the 
Right  Line  B  G,  and  alfo  the  Segment  BUG,  are 
all  bifledted.  '\  ji 

2.  Affo  the  three  Triangles,  GEB,  E  G  F>  and 
EFR,  are  Ifofcelaf  and  Re&angled  j  therefore  each 
one  rhufl  be  the  half  of  a  Square. 

3.  Therefore  G  B:  E  B  ::  y/  2  : y/  1*  becaufe  the 
Square  of  G  B  =  twice:  the  Square  of  E  2^. 

4.  Confequently  the  Segment  on  G  B,  to  that  on 
E  B :  :■ 2 :  i,  becaufe  they  are  fimiiar  Segments 

5.  Therefore  j  of  one  (U  B  F)  =  the  whole  other 
E  By  which  beingtaken  from  the  Triangle,  and  ad¬ 
ded  to  the  Luxe,  rne  whole  mult  be  equal. 

And  therefore  the  Triangle  B  EF  is  equal  to  the 
part  of  the  Lune.  E.  B. 

The  Ground  of  all  which  is  this.  That  the  Angle 
BCE  being  at  the  Center  of  one  Circle,  and  at  the 
Circumference  of  the  other,  the  Line  EDG  muft 
divide  the  Qtiadrantal  Ark  AG  B  ip  the  fame  Pro¬ 
portion  as  it  doth  the  Semi-circular  one  BE  A : 
Whence  follows  the  Equality  of  the  Segments  BE 
and  B  D  F,  on  which  all  depends. 

6.  And  fince  the  A  BC  A  —  to  the  whole  Luxe 
B  EA  G  B  by  N.  3.  ’Tis  eafy  to  take  thence  a  Part 
(as  the  Triangle  BO  C)  equal  to  the  affigned  Por¬ 
tion  of  the  Lune.  For  having  let  fall  a  Perpendi¬ 
cular  from  E ,  co  find  the  Point  O,  draw  O’C,  I  lay, 
the  T  riangle  BOC  =  toABEF,  and  confequently 
to  the  Segment  of  the  Lune  E  B  D. 

For  the  Triangle  BCA  and  BEF  are  fimiiar, 
as  being  each  the  Half  of  a  Square.  Therefore 
the  former  is  to  the  latter,  as  the  Squares  of  their 
homologous  Sides,  i.  e.  in  a  duplicate  Ratio  of  B  A 
to  B  E.  That  is,  as  B  A  is  to  B  O  j  by  8  e.  6  Eucl. 
The  Triangle  ABC ,  alfo  having  the  fame  Height 
with  O  B  C,  wiil  be  to  it  as  the  Bafe  BA  to  the 
Bale  AO,  by  1  e.  6  Enel.  Wherefore  the  Triangles 
A  EF  and  BOC  having  the  fame  Proportion  to 
one  and  the  fame  thing,  are  equal,  by  9  e.  5  Eucl. 
g.  E.  U. 

Wherefore  to  divide  the  Lune  according  to  any 
given  Ratio,  you  need  only  divide  the  Diameter 
A  B,  according  to  that  Ratio  in  the  Point  O ;  And 
from  thence  eredting  a  Perpendicular  to  find  the 
Point  E,  draw  E  C,  which  lhall  cut  off  the  Porti¬ 
on  of  the  Lune  defired. 

The  excellent  Mathematician  and  Algebrift,  Mr. 
Abr.  de  Moivre,  hath,  in  Philo f  Tranfad.  N°  2.65, 
given  an  Account  of  the  Dimenfion  of  the  Solids 
generated  by  the  Converfion  of  Hippocrates  s  Lune, 
and  of  its  Parts  about  feveral  Axes,  with  the  Sur¬ 
faces  alfo  generated  by  luch  Converfion. 

LUNETTES,  in  Fortification,  are  Evelopes, 
Counter  gardes,  or  Mounts  of  Earth  caft  up  before 


the  Curtain,  about  five  Fathom  in  Breadth,  where¬ 
of  the  Parapet  takes  up  three.  They  are  ufually 
made  in  Ditches  full  of  Water,  and  ferve  to  the 
lame  purpofe  as  Falfe  Braies.  Thele  Lunettes  are 
compos’d  at  two  Faces,  which  form  a  Re-entring 
Angle ;  and  their  Platform  being  only  twelve  Foot 
wide,  is  a  little  raifed  above  the  Level  of  the  W  a- 
ter,  and  hath  a  Parapet  three  Fathom  thick. 

LUNGS.  Thefe  Organs  of  Refpiration  are 
feated  in  the  middle  of  the  Cavity  of  the  Thorax  , 
and  divided  into  two  Lobes  by  the  Mediajlinum j  ot 
which,  the  left  is  ordinarily  lubdivided  into  two 
tnore.  The  Figure  of  both  Lobes  together  refera¬ 
ble  the  Foot  of  an  Ox  or  Cow,  being  a  little  con¬ 
cave  between  the  two  Lobes,  where  they  embrace 
the  Heart  j  and  behind,  where  they  lie  upon  the 
Vertebra :  But  before,  where  they  touch  the  Ster¬ 
num  and  Ribs,  they  are  convex. 

The  Colour  of  the  Lungs  in  a  Foetus  is  of  a  pale 
Red  j  but  after  the  Air  hath  once  entred  into  them, 
they  lofe  their  Red,  and  remain  always  pale  y  yet  in 
adult  Perfons,  they  are  often  variegated  with  the  one 
and  the  other. 

They  are  tied  to  the  Sternum  by  the  Mediajlinum 
before,  and  to  the  Vertebra  by  the  Plura  behind, 
when  it  rifes  from  the  Vertebra  to  the  Heart,  by 
the  Vena  and  Arteria  Pulnmiaris  j  and  fometimesto 
the  Pleura,  where  it  covers  the  Ribs,  particularly 
in  the  left  Side,  and  efpecially  after  a  Pleurify. 

The  Lobes  of  the  Lungs  are  covered  with  a  dou¬ 
ble  Membrane  j.  of  which  the  external  is  a  Produ^ 
dtion  of  the  Fleur  a  :  and  the  internal,  not  only  co¬ 
vers  immediately  the  Subftance  of  the  Lungs,  but 
its  inner  Lamina  fill  up  the  Interftices  which  are 
below  the  Bunches  of  the  fmall  Lobes  with  little 
veficular  Cells :  The  fine  Capillary  Blood  Veflels  are 
fo  thick  upon  this  Membrane,  that  it  feems  to  be 
nothing  but  a  Net-work  of  Veins  and  Arteries. 

The  Subftance  of  the  Lungs  is  compofed  of  an 
infinite  Number  of  little  Lobes  of  various  Figures 
and  Magnitudes  y  but  their  Surfaces  are  fo  adapted  to 
one  another,  as  to  leave  but  very  few,  and  thofe 
fmall  Interftices. 

Thefe  Lobes  are  difpofed  like  fo  many  Bunches 
of  Grapes  upon  the  Sides  of  the  Bronchia.  Each 
little  Lobe  contains  within  its  own  proper  Membrane 
an  infinite  Number  of  little  orbicular  Veflels,  which 
leave  fmall  Interftices  between  them  j  and  which  are 
full  of  fmall  Membranes,  like  thofe  which  tie  the 
Lobes  together. 

The  Extremities  of  the  Branches  of  the  Wind¬ 
pipe  open  into  the  Cavities  of  Veftcles,  which  are 
probably  formed  by  its  Membranes  j  but  the  Ca¬ 
pillary  Blood-veflels  are  only  fpread  upon  the  Vefi- 
cles  like  a  Net,  with  frequent  and  large  Inofculati- 
ons. 

The  Veflels  which  enter  the  Lungs  are  the  Tra- 
chaa  or  Ajpera  Arteria ,  by  which  we  draw  in  and 
expire  Air :  And  the  Arteria  Pulmonalh ,  which 
comes  from  the  Right  Ventricle,  and  the  Vena  Pul- 
monalis,  whole  Trunk  opens  into  the  left  Auricle 
of  the  Heart :  Each  of  thefe  divides  into  two 
Branches,  for  the  two  great  Lobes  of  the  Lungs, 
where  they  are  fubdivided  into  as  many  Branches  as 
there  are  little  Lobes  or  Veficles  in  the  Lungs.  Where- 
cver  there  is  a  Branch  of  the  Trachaa,  there  is  alfo 
a  Branch  of  the  Vein  arid  Artery,  and  the  Trachaa 
is  always  in  the  middle. 

On  the  Branches  of  the  Trachaa  ( which  they  call 
the  Bronchi  or  Bro?ichia)  runs  a  fmall  Artery  called 
by  Ruyfb,  Arteria  Bronchialis,  and  a  fmall  Vein, 
which  Somnicheilius  calls  Vena  Pneumonica :  The  Ar¬ 
tery  comes  from  the  Aorta,  the  Vein  from  the  Sub¬ 
clavian,  3  The 
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The  Blood  inf  the  Arteria  Pul'monalrt  being  of 
the  Nature  of  Vena)  Blood1,  and  all  Secretion  be* 
ing  performed  in  the  Arteries,  the  Nourilhment  for 
the  Lungs  muft  be  brought  by  the  Arteria  Bron- 
xhialis :  And  there  is  the  fame  Contrivance  for  the 
Nourilbmenc  of  the  Liver. 

Upon  the  Bronchia,  even  to  their  minutcft  Rami¬ 
fications,  run  likewife  the  fine  Thread  of  the  eight 
Pair  of  Nerves. 

Befides  thefe,  the  Lungs  have  alfo  Lymphattcks , 
which  difcharge  themfelves  into  the  Thoracic k  \ 

but  they  are  fmailer,  and  make  more  frequent  Inos¬ 
culations,  atmoft  than  any  other. 

This  is  the  Paffage  of  the  Veflels  thro’  the  Lungs; 
but  becaufe  the  Trachea  hath  a  particular  Stru¬ 
cture,  it  demands  a  particular  Examination. 

The  Trachea  then,  or  /Jftpera  Arteria ,  is  a  Ca¬ 
nal  fituated  in  the  ftrft  part  of  the  Neck,  before  the 
Oeftophagus ;  its  upper  End  is  called  Larynx ,  from 
whence  it  defeervds  to  the  4th  Vertebra  of  the  Back, 
where  it  divides  and  enters  the  Lungs;  this  Canal 
is  made  of  annular  Cartilages,  at  fmall  and  equal 
Dilhnces  from  one  another :  And  thefe  grow  fmal- 
ler  ftill  as  they  approach  the  Lungs;  and  thofe  of 
the  Bronchi  are  fo  clofe  to  one  another,  rhat  in  Ex¬ 
piration  the  Second  enters  with  the  firft,  and  the 
third  with  the  fecond,  and  So  the  following  always 
enters  into  the  preceeding. 

Betwixt  the  Larynx  and  the  Lungs,  thefe  Cartila¬ 
ges  make  not  compleat  Rings ,  but  their  hinder  Part, 
Which  is  contiguous  to  the  Oeftophagus,  is  membra¬ 
nous,  that  they  may  the  better  concradt,  dilate,  and 
give  way  to  the  Aliments,  as  they  go  down  the  Oe¬ 
ftophagus.  But  the  Cartilages  of  the  Bronchi  are  com- 
pleatly  annular ;  yet  their  Capillary  Branches  have 
rto  Cartilages;  but  inftead  of  them,  fmall  circular 
Ligaments,  which  are  at  pretty  large  Diftances  from 
one  another.  The  ufe  of  the  Cartilages  is  to  keep 
the  Paflage  for  the  Air  always  open ;  but  in  the  Ca¬ 
pillary  Bronchi,  they  would  hinder  the  fubfiding  of 
the  Veflels. 

Thefe  Cartilages  are  tied  together  by  two  Mem¬ 
branes,  the  one  External  the  other  Internal.  The 
External  is  compofed  of  circular  Fibres,  and  co¬ 
vers  the  whole  Trachea  externally.  The  Internal 
Is  of  exquilite  Senfe,  and  it  covers  the  Cartilages 
internally.  Ic  is  compofed  of  three  diftindt  Mem¬ 
branes:  The  firft  is  woven  of  two  Orders  of  Fi¬ 
bres;  thofe  of  the  firft  of  which  are  Longitudinal, 
for  the  ihortning  of  the  Trachea,  and  thefe  make 
the  Cartilages  approach  to  and  enter  one  another. 
The  other  Order  is  of  circular  Fibres,  for  the  con¬ 
tracting  the  Cartilages.  When  thefe  two  Orders 
of  Fibres  adt,  they  help,  with  the  External  Mem¬ 
brane,  in  Expiration,  in  Coughing,  and  in  altering 
the  Tone  and  Notes  of  our  Voice. 

The  fecond  Membrane  is  altogether  glandulous, 
and  the  excretory  Veflels  of  thofe  Glands  open  in¬ 
to  the  Cavity  of  the  Trachea,  in  order  to  moiften 
its  Cavity  by  a  Liquor  which  they  foparate ;  and 
to  defend  it  from  the  Acrimony  of  the  Air. 

The  third  and  laft  Membrane  is  a  Net- work  of 
Veins,  Arteries  and  Nerves :  The  Veins  are  Branches 
of  the  Cava-j  the  Arteries  of  the  Car ot ides ;  and  the 
Nerves  of  the  Recurrent. 

From  the  Structure  of  the  Lungs  thus  deferibed. 
Dr.  Pitcair n  hath  deduced  mechanically  the  great 
Eff’edl  they  by  means  of  the  Air  produce  upon 
the  Blood.  For  while  the  Foetus  is  in  the  Womb, 
the  Veficles  of  the  Lungs  lying  flat  one  upon  ano¬ 
ther,  comprefs  all  the  Capillary  Blood-veflels  which 
are  fpread  upon  them  ;  but  as  foon  as  it  is  born, 
and  al ive,  the  Air  ruflics  into  the  empty  Branches 


of  the  Trachea*  and  blows  up  the  Veficles  into  their 
Spherical  Figures;  by  which  Means,  the  Preflure 
or  Compreflion  being  taken  ofF  from  the  Blood- 
veflels,  and  they  equally  expanded  with  the  Lungs, 
all  the  Blood  hath  a  free  Paflage  thro’  the  Pulmo¬ 
nary  Artery.  But  when  the  Air  is  thruft  out  agahi 
by  the  Contradtion  of  the  Cavity  of  the  Thorax, 
it  being  a  fluid  Body,  comprefles  the  Veficles  and 
Blood-veflels  upon  them  every  where  equally.  By 
which  Compreflion  the  red  Globules  of  the  Blood, 
which  thro’  their  languid  Motion  in  the  Veins, 
were  grown  coo  dry  to  circulate  in  the  fine  Ca¬ 
pillary  Veflels,  are  broken  and  divided  again  in 
the  Serum,  and  the  Blood  made  fit  for  Nucrition. 
and  Secretion. 

This  Preflure  of  the  Air  upon  the  Blood- veflelsi 
Dr  Keill  faith,  he  hath  demonftraced  to  be  equal 
to  100  lb.  Weight;  and  in  Coughing  or  Crying, 
it  imy  exceed  400  lb. 

But  tho’  theft-  are  the  neceflary  Confequents  of 
Refpiration,  yet  feveral  Experiments  incline  him 
to  think,  that  fome  Particles  of  the  Air  muft  like- 
wife  enter  the  Blood-veflels,  and  mix  with  the 
Blood  in  the  Lungs. 

For,  firft,  he  faith  he  is  allured,  from  repeated 
Experiments,  that  Air  will  efcape  the  Pores  of  any 
Number  of  Bladders',  when  compreffed  only  by 
the  Weight  of  the  Water  into  which  it  is  funk; 
and  therefore  the  Preflure  of  100  lb.  Weight  in 
ordinary  Refpiration,  muft  thruft  fome  Particles 
of  it  into  the  Blood-veflels. 

2.  The  honourable  Mr.  Boyle,  in  his  New  Pneu- 
matical  Experiments,  (hews  us.  That  Animals  can¬ 
not  live  when  fhuc  up  in  common  Air,  tho’  by  a 
Gauge  he  bath  found  it  to  retain  its  wonted  Prel- 
fure ;  and  tho’  the  Receiver  hath  been  immerfed 
in  W ater  cooled  with  a  Solution  of  Sal  Armoniac. 
The  fame  Experiments  aflure  us.  That  Animals 
will  live  longer  when  ffiut  up  in  comprefs’d  Air, 
than  in  common  Air;  and  that  when  they  are  dy¬ 
ing  in  the  common  Air,  they  may  be  revived  by 
prefling  in  more  frefli  Air. 

3.  It  may  be  demonftrated,  (faith  the  fame 
Dr.  Keill)  That  the  Difference  between  the  Gra¬ 
vity  of  the  Air  in  the  City,  and  that  of  the  Coun¬ 
try,  ( which  can  be  but  very  fmall ,  upon  the  Ac¬ 
count  of  the  Effluvia ,  as  the  Barometer  fliews  it  to 
be)  can  never  be  the  Caufe  of  that  Difficulty  of 
Breathing,  which  fome  have  in  the  one  and  not  in 
the  other;  for  they  are  not  near  fo  fenfible  of  the 
different  Gravities  of  the  Air  in  the  fame  Place,  as 
they  are  of  a  much  fmailer  Difference  in  two  di- 
ftind  and  remote  Places,  where  the  Contents  of 
the  Air  are  different. 

The  Lungs  are  compofed  of  an  infinite  Number 
of  little  Lobes,  of  different  Figures  and  Magnitudes, 
but  yet  fo  joined,  as  to  leave  but  fmall  Vacuities 
behind  them.  Each  Lobe  confifts  of  an  Infinity  of 
fmall  Spherical  Veftcule  formed  by  the  Coats  ot  the 
fmall  Branches  of  the  Trachea ;  fo  that  they  may 
be  cor.fidered,  when  blown  up,  as  fo  many  fine 
Tubes  ending  in  fine  hollow  Spheres.  On  the  Sides 
of  thefe  Veftcule,  the  Blood-veflels  are  fpread  in  a 
fine  Net-work:  But  before  the  Foetus  is  brought  to 
light,  thefe  Veftcule  lie  flat  on  one  another,  and  by 
their  Preflure  on  the  Blood-veflels,  hinder  its  Paft 
fage  thro’  them ;  but  as  foon  as  the  Foetus  enjoys 
the  Benefit  of  the  Air,  that  doth,  by  its  Weight  and 
elaftick  Force,  rufh  in  thro’  the  Pipes  of  the  Tra¬ 
chea  into  thefe  Veftcule,  and  blows  them  up ;  where¬ 
by  they  ftand  eredt  on  the  Trunks  of  thofe  like 
Windpipes ,  and  give  a  free  Paflage  to  the  Blood 

thro’  thefe  Veflels  fpread  upon  their  Sides.  And 
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when  by  the  Weight  of  the  Thorax,  and  the  A<3s 
of  its  Mufcles,  together  with  thofe  of  the  Abdomen 
and  Diaphragma,  this  Elaftick  Fluid,  the  Air,  is 
thruft  out  of  thofe  Veficula  thro’  the  Trachea  in 
Expiration,  thefe  Veficula  prefling  one  againft  ano¬ 
ther,  and  the  elaftick  Fluid  acting  on  their  Sides, 
and  confequently  on  the  Blood-veflels  thereon  fpread, 
feparate  the  Globules  of  the  Blood  from  one  ano¬ 
ther,  render  it  more  capable  of  Circulation  in  the 
narrow  Paflages  of  the  Capillary  Veflels. 

And  there  teems  to  be  a  yet  more  confiderable 
Ufe  of  this  Natural  Function  behind;  which  is,  to 
form  thofe  Elaftick  Globules,  of  which  the  Blood 
principally  conlifts.  It  is  undoubted  Fadl  and  Ob- 
fervation,  that  the  Blood  confifts  of  a  Lympha, 
which  is  the  common  Vehicle,  feveral  Salts,  Ra- 
menta  of  a  thick  Confidence  (which  is  probably 
the  unformed  Part  of  the  Chyle  and  Aliment)  and 
thefe  Globules  of  which  we  are  now  fpeakmg, 
tho’  fometimes  they  are  of  different  Colours,  as 
White,  Blue ,  Purple  •  This  any  one  may  difcover 
with  an  ordinary  Microfcope.  Now  ’tis  certain 
that  thefe  Globules  may  be  burfi,  as  in  Obftru&i- 
ons;  and  all  exhaufted,  as  in  violent  Hemorrhages, 
and  yet  be  all  recovered  and  recruited  again  ; 
wherefore  they  muft  be  formed  fomewhere  in  the 
Body,  from  the  Chyle.  And  fince  ’tis  certain 
that  they  are  not  folid  Particles,  as  appears  both  by 
ocular  Infpedtion  and  Truth;  alfo  that  they  do 
a&ually  change  their  Globular  Figures  in  thofe  of 
oblong  Spharoides,  as  they  move  thro’  the  Capillary 
Veflels;  as  therefore  from  their  Colour,  and  from 
their  being  coagulated  by  Acids,  and  having  their 
Figures  deftroyed ;  it  is  highly  probable,  that  they 
may  be  little  Bubbles  blown  from  the  vifcid  Part  of 
the  Chyle,  by  the  Force  of  fome  more  fubtle  elaftick 
Aura.  Now  no  Place  in  the  Body  can  afford  this 
elaftick  Fluid,  but  the  Lungs ;  and  this  may  be  the 
Reafon  why  the  Chyle  enters  into  thofe  two  Veins 
only,  which  are  juft  returning  into  the  Heart  im¬ 
mediately  to  be  fent  into  the  Lungs.  For  fince  in 
our  grofs  Element  of  Air,  there  is  always  lodged  a 
fner  elaftick  Fluid,  which  is  the  principal  Agent  ill 
all  the  fubtle  Effedts  commonly  afcribed  to  the  o- 
ther :  tho’  the  grofler  Element  cannot,  yet  this  finer 
Fluid,  (by  the  vaft  Force  ufed  in  Expiration)  may 
be  thruft  in  thro’  the  Sides  of  thefe  VeflcuLe,  to  the 
Blood-veflels.  And  fince  thefe  Blood  Globules  muft 
be  generated  fomewhere,  and  that  there  is  no  Place 
in  the  Body  this  fubtle  elaftick  Fluid  can  be  fqueez’d 
thro’  with  l'ufficient  Force  to  get  into  the  Blood  thro’ 
the  Sides  of  the  Blood-veflels,  but  in  the  Lungs ;  ’tis 
very  probable  thefe  Globules  are  there  formed  after 
this  manner.  The  vifcous  Part  of  the  Chyle  being 
by  the  fhorteft  and  fafeft  Courfe  poflible  brought 
into  the  returning  Part  of  the  Blood,  is  fent  from 
the  right  Ventricle  of  the  Heart  to  the  Lungs,  and 
is  fpread  upon  the  Sides  of  the  Vefcula  thereof  in 
little  fine  Tubes:  This  fine  fluid  Elaftick  being 
(queezed,  in  the  Adt  of  Expiration,  thro’  a  Pore, 
continued  thro’ the  Vefcle  of  the  Lungs  and  the  Side 
of  the  Blood-veflels,  is  forced  into  the  vifcous  Part 
of  the  Chyle  now  running  by  in  the  Serum,  and  by 
its  perpendicular  Prejfurc  on  the  Sides  of  that  Ca¬ 
vity  it  forms,  produces  a  little  fmall  Bubble,  of  a 
determinate  Magnitude  and  Thicknefs  of  Shell,  from 
whence  it  hath  its  Colour :  After  this,  by  the  Force 
of  the  fucceeding  Fluid,  this  little  Bubble  is  broken 
off  from  the  Pore,  and  carried  along  the  Artery ; 
and  the  Cohefion  of  the  Parts  of  the  Shell  ot  this 
Bubble  being  greater  than  the  Force  from  without, 
ynhereby  the  thin  Serum  adts  upon  it,  it  is  preferved 
in  its  Figure  in  all  the  various  Motions  of  the  com¬ 


pound  Fluid  of  the  Blood.  And  if  it  . happen  that 
thefe  little  Bubbles  fhould  be  burft  (as  they  mcft 
certainly  are  by  1000  Caufes)  whenever  they  come 
to  the  Lungs  they  are  new  formed  again ;  whereby 
the  Circulation  is  render’d  conftant  and  uniform. 
For  fhould  thefe  Bubbles  be  all  deftroyed,  there 
muft  of  neceflity  rife  a  general  Obftrudtipn  in  all 
the  Capillary  Arteries.  An  Inftance  of. the  Forma¬ 
tion  of  fuch  kind  of  little  Bubbles,  -  a  Mixture  of 
Oil  and  Vinegar  affords;  for  that  look’d  on  thro’ 
a  Microfcope,  appears  to  be  nothing  but  an  Infi¬ 
nity  of  fuch  like  little  Bubbles,  formed  by  the  Im- 
miflion  of  the  Air  and  Vinegar  into  lirtle  Shells  of 
Oil.  Vid.  Cheyne’s  Phil.  Princip.  of  Natural  Reli¬ 
gion,  p.  214. 

LUNI-SOLAR  Tear,  in  Chronology,  is  a  Pe¬ 
riod  made  by  multiplying  the  Cycle  of  the  Moon 
(or  19)  into  that  of  the  Sun,  which  is  28;  which 
is  532  :  and  in  this  Space  of  Time,  ’twas  thought 
the  Sun  and  Moon  would  come  to  be  together  a- 
gain  exadtly. 

LUNULAL  the  fame  with  Lunes ;  which  fee. 

LUPIA,  is  a  Tumor,  or  Protuberance,  about  as 
big  as  a  fmall  fort  of  Bean ;  fome  take  it  for  a 
Meliceris,  others  for  a  Ganglia.  Blanchard. 

LUPUS,  a  Southern  Conftellation,  conliftingof 
two  Stars. 

LUPUS,  a  fort  of  Canker  in  the  Thighs  and 
Legs.  Blanchard. 

LUSHBURG,  '?  was  a  bafe  Sort  of  Coin  ufed 

LUSH  BORO  W,  j  in  the  Days  of  King  Edw.  I  (I. 
which  was  coined  beyond  Sea  to  counterfeit  the 
E?iglijh  Money;  wherefore  by  a  Statute  in  25  Edw. 
3.  c.,2.  it  was  made  Treafon  for  any  one  deiigned- 
ly  to  bring  them  into  the  Kingdom. 

LUST ;  if  a  Ship  heel  either  to  Starboard  or  Port , 
the  Seamen  fay  that  fhe  hath  a  Lu[t  that  way;  and 
they  fay  fo,  tho’  it  be  occasional  only  by  the  Shoot¬ 
ing  of  her  Ballaft,  or  by  the  unequal  flowing  of 
Things  in  her  Hold.  Tho’  ’tis  more  properly  faid 
of  a  Ship,  when  fhe  is  inclined  to  heel  any  way, 
upon  the  Account  of  her  Mold  or  Make. 

LUTATION,  is  a  cementing  of  Chymical 
Veflels  clofe  together. 

LUTE  (in  Chymiftry)  is  that  wherewith  the 
Chymifts  join  together  the  Necks  of  the  Retorts 
and  Receivers,  or  wherewith  they  coat  over  the 
Bodies  of  Glafs  Retorts,  to  fave  them  from  being 
melted  in  very  violent  Fires. 

The  following  Compofition  Lemery  commends 
as  good  Lute.  Take  of  Sand,  Drois  of  Iron  and 
Potter’s  Earth  in  Powder,  of  each  five  Pounds; 
Horfedung  cut  fmall,  a  Pound;  powdered  Glafs 
and  Sea-falt,  of  each  four  Ounces.  Temper  all 
thefe  well  with  Water,  and  then  with  the  Paftecoat 
the  Retorts  as  far  as  to  half  the  Neck ;  or  ufe  it  to 
lute  together  (as  they  call  it)  the  Necks  of  the  Re¬ 
torts  and  Receivers.  When  ’tis  dry,  ’twill  be  ex¬ 
ceeding  hard ;  and  therefore  when  you  would  fepa¬ 
rate  the  Veflels,  you  muft  wet  it  firft  well  with  ex¬ 
ceeding  wet  Cloths. 

The  Lute  which  Lemery  ufed  himfelf,  was  only 
two  parts  of  Sand,  and  one  of  Clay,  tempered  to¬ 
gether  in  Water:  Which  will  do  very  well  to  join 
the  Nofes  of  Retorts,  and  their  Receivers  in  the 
Diftillation  of  Volatile  Spirits,  &c..  When  you  diftil 
by  the  Alembick,  or  Veflca,  or  Copper  Body,  with 
its  Head  and  Serpentine,  a  wet  Bladder  will  ferve 
very  well  to  lute  the  Junctures  of  the  Veflels.  But 
when  corroding  Spirits  are  to  be  diftilled,  ’twill  be 
better  to  ufe  the  following  Lute :  Take  fine  Flower, 
Slak’d-lime,  of  each  an  Ounce;  Potter’s-Earth, 
or  Powder  of  Pots,  half  an  Ounce.  Make  a  moift 
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5afte  of  thefe  with  Whites  of  Eggs,  well  beaten 
jefore  with  a  little  Water,  and  this  will  flop  ex- 
:eeding  clofe.  N.  B.  This  may  be  very  well  ufed 
:o  flop  the  Cracks  that  will  often  happen  in  Glafs 
Veflels;  and  there  mud  be  three  Lays  of  the  Pafte 
aound  on  with  Paper. 

Mr.  Boyle  recommends  on  Experience  for  this  laffc 
Purpofe,  the  following  Compofition,  viz.  Good 
Quick-lime  and  Scrapings  of  Cheele  pounded  in  a 
Mortar,  with  as  much  Water  as  wilt  juft  bring  the 
Mixture  to  a  (oft  Pafte ;  then  fpread  it  on  a  Piece 
of  Cloth,  and  apply  it  as  Occafion  requires. 

LUTHEKNS  [in  Architecture]  Dormers,  a  kind 
of  Windows  over  the  Cornice  in  the  Roof  of  a 
Building,  ftanding  perpendicularly  over  the  Naked 
of  the  Wall,  and  ferving  to  enlighten  the  upper 
Story. 

LUXATION,  a  Term  in  Chyrurgery,  is  the 
Diflocation,  difplacing,  or  putting  any  Bone  or  Joint 
out  of  its  Place. 

LUXATOR  Externus,  a  Mufcle  fo  called :  See 
Externus  Auris. 

LYCANTHROPIA,  [?wKav$fCt)7rid.,  of 
a  Wolf,  and  Gr.  a  Man.]  Rabies  Hydro- 

phobic  a,  a  Madnefs  proceeding  from  the  Bite  of  a 
mad  Wolf,  wherein  Men  imitate  the  howling  of 
Wolves.  Blanchard. 

LYE  under  the  Sea,  is  the  Mariners  Term  for  a 
Ship,  which  having  her  Helm  lalh’d  faft  a- Lee,  lies 
fo  a- Hull,  that  the  Sea  breaks  upon  its  Bow,  or 
Broadfide. 

LYEF-YELD,  or  Leff-Silver,  was  formerly  a 
fmall  Fine  or  pecuniary  Compofition,  paid  by  the 
cuftomany  Tenant  to  his  Lord,  for  leave  to  plow 
and  fow. 

LYGMOS,  Gr.]  the  Hickets,  is  a  con- 

vulfive  Motion  of  the  Nerves,  which  fpreads  up 
and  down  the  Gullet,  returning  after  fhort  Inter- 
miflions.  It  proceeds  from  fome  troublefome  Mat* 
ter  that  vellicates  the  OEfophagus.  Blanchard. 

LYMPHA,  [of  Gr.]  is  a  clear  limpid 

Humour,  confuting  of  the  Nervous  Juice  and  of 
Blood;  which  being  continually  feparated  by  the 
Glandules,  is  at  laft  difcharged  into  the  Blood  again 
by  Veflels  peculiar  to  it.  The  Lympha  comes  not 
immediately  from  the  Blood,  or  Nervous  Juice,  as 
fome  think,  but  it  is  the  Superfluity  of  each ;  which 
was  more  than  enough  for  the  Nourifhment  of  a 
Part,  like  the  Marrow  in  Bones.  It  is  taken  fome- 
times  for  that  Water  which  flows  from  the  pricking 
of  Nerves,  and  other  Wounds;  and,which  does  not 
really  flow  from  the  Nerves  themlelves,  but  from 
the  Lymphatick  Vcffels  which  are  cut  and  wound¬ 
ed.  Blanchard. 

LYMPHATICK  Vcjfels:  fee  Venae  Lymphatic <e. 

LYMPHiEDUCTS,  areflender  pellucid  Tubes, 
whofe  Cavities  are  contraded  at  fmall  and  une- 
-  qual  Defiances  by  two  oppolite  Semi-lunar  Valves, 


which  permit  a  thin  and  tranfparent  L’quor  to 
pafs  through  them  towards  the  Heart,  but  which 
are  fhut  up  like  Flood-gates  on  its  returning.  They 
rife  in  all  Parts  of  the  Body,  but  after  what  Man¬ 
ner  needs  no  great  Difpute ;  for  without  doubt  all 
the  Liquids  in  the  Body,  excepting  the  Chyle,  are 
feparated  from  the  Blood  in  the  fine  Capillary 
Veflels  by  a  different  Pipe  from  the  common  Cha¬ 
nel  in  which  the  reft  of  the  Blood  runs:  But  whe¬ 
ther  this  Pipe  be  longer  or  no  longer  than  the 
Thicknefs  of  the  Coat  of  the  Blood- veflel,  whether 
it  be  vifible  or  invifible,  it  i  s  ft  ill  a  Gland,  whilft 
it  fuffers  fome  Parts  of  the  Blood  to  pafs  thro’  it, 
denying  a  Paflage  to  others.  Now  the  Glands 
that  feparate  the  Lympha,  are  of  the  fmalleft  kind, 
being  invifible  to  the  finefl  Microfcopes ;  but  their 
Excretory  Duds,  the  Lymphatick  Vejfels ,  unite 
with  one  another,  and  grow  larger  as  they  ap¬ 
proach  the  Heart;  yet  they  do  not  open  into  one 
common  Chanel,  as  the  Veins  do;  for  fomerimes 
we  find  two  or  three  more  Lymphseduds  running 
one  by  another,  which  only  communicate  by  flioic 
intermediate  Duds,  or  which  unite  and  immedi¬ 
ately  divide  again.  In  their  Progrefs  they  always 
touch  at  one  or  two  conglobate  or  veficular  Glands, 
into  which  they  difeharge  their  Lympha.  .Some¬ 
times  the  whole  Lymphtedud  opens  at  feveral 
Places  into  the  Glands,  and  fometimes  it  fends  in 
only  two  or  three  Branches,  whilft  the  main  Trunk 
paflesover  and  joins  the  Lymph-eduds  arifing  from 
the  oppofite  Side  of  the  Glands,  exporting  again 
the  Lympha  to  their  common  Receptacles.  The 
Glands  of  the  Abdomen,  which  receive  the  Lym- 
phxduds  from  all  the  Parts  which  it  contains,  as 
likewife  from  the  lower  Extremities,  are  the  Glan¬ 
dules  Inguinales,  S acres,  Lumbares,  MefentericeS , 
and  Hepaticee ;  all  which  fend  out  new  Lymphae- 
duds,  which  pour  their  Lympha  into  the  Recepta - 
culum  Chyli,  as  thofe  of  the  Cheft,  Head,  and  Arms, 
do  into  the  Duttus  Thoracicus,  Jugular  and  Sub¬ 
clavian  Veins.  The  Defign  of  the  Lymphaeduds 
emptying  themfelves  into  the  conglobate  Glands, 
feems  to  be,  that  the  flow  Lympha  may  receive  a 
new  Velocity  from  the  Elaftick  Compreflion  of 
the  Fibrous  Cells  of  thofe  Glands,  whofe  Fabrick 
refembles  that  of  the  Spleen ;  and  therefore  they 
are  improperly  called  Glands,  becaule  they  fepa¬ 
rate  no  Liquor  from  the  Blood.  See  YLtiNs  Ana¬ 
tomy,  p.  52. 

LYNX,  the  fame  with  Lygmus. 

LYPYRIA,  is  the  Term  fome  Writers  give  to  a 
kind  of  Fever  attended  with  an  Eryfipelas ,  or  cho- 
lerick  Inflammation  of  the  Stomach  and  Guts;  and 
tho’  the  inward  Parts  of  the  Body  feel  very  hot,  yet 
the  outward  ones  are  very  cold.  Blanchard. 

LYRA,  the  Harp,  a  Conftellacion  in  the  Northern 
Hemifphere,  confifting  of  13  Stars. 
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A  numeral  Letter,  which  with  the 
Annents  fignified  a  Thoufand. 

0  M.  with  a  Dafh  at  the  Top,  flood 
for  a  Thoufand  thoufand;  the  Letter 
M  [in  Ajironomical  Tables,  <&c.']  is  us’d  to  fig- 
nify  Meridional  or  Southern. 

M.  [in  Phyfical  Prefcriptions]  fignifies  Manipulus 
or  Handful,  and  at  the  End  of  a  Recipe  is  often  fet 
for  Mifce,  i.  e.  mingle,  or  for  Mixtura,  a  Mix¬ 
ture. 

M.  [in  Law ]  was  antiently  the  Brand  or  Stig¬ 
ma  of  a  Perfon  convided  of  Murder,  who  was 
admitted  to  have  the  Benefit  of  his  Clergy,  It  was 
burnt  on  the  Brawn  of  the  Left  Thumb. 

MACARONICK  ?  Poetry ,  a  kind  Burlefque 

MACARONIAN  S  Poetry ,  confifting  of  a 
Jumble  of  Words  in  different  Languages,  with 
Words  of  the  Vulgar  Tongue  latiniz’d,  and  Latin 
Words  moderniz’d. 

MACE-GRILF,  alias  Macegreffe,  Machearii ;  are 
fuch  as  willingly  and  knowingly  buy  or  fell  ftollen 
Flefh. 

MACHINA  Boyliana,  Mr.  Boyle’s  Air-pump; 
which  fee.  So  called  from  that  Noble  Gentleman, 
being  the  firft  Inventor  of  that  Engine. 

MACHINE,  [of  n*ya.vri  Gr.  Invention ,]  or 
Engine,  in  Mechanicks,  is  whatfoever  hath  Force 
fufficient  either  to  raife  or  flop  the  Motion  of  a 
Body.  Thefe  Machines  are  either  Simple  or  Com¬ 
pound. 

Simple  Machines,  are  commonly  reckoned  to  be 
Six  in  LNlnmber,  viz.  the  Balance,  Leaver,  Pulley, 
Wheel,  Wedge  and  Screw.  To  thefe  might  be  ad¬ 
ded  the  Inclined  Plane,  fince  ’tis  certain  that  the  hea- 
vieft  Bodies  may  be  lifted  up  by  the  means  thereof, 
which  otherwife  could  fcarce  be  moved. 

Compound  Machines,  or  Engines,  are  innumera¬ 
ble,  in  regard  that  they  may  be  made  out  of  the 
Simple,  almoft  after  an  infinite  manner. 

Machine  for  Building,  is  an  Aflemblage  of  Pieces 
of  Wood  fo  difpofed,  as  that  by  Means  of  Ropes 
and  Pullies,  a  fmall  Number  of  Men  may  raife 
vaft  Loads,  and  lay ’em  in  their  Places;  as  Cranes, 
&c.  ’Tis  hard  to  concieve  what  Machines  the  An- 
tients  muft  have  ufed  to  raife  thofe  immenfe  Stones 
found  in  fome  of  the  antique  Buildings. 

Hydraulic,  or  Water  Machine,  is  either  ufed  to 
fignify  a  Simple  Machine,  ferving  to  condud  or  raife 
Water;  as  a  Sluice  Pump,  <&c.  or  feveral  of  thefe 
ading  together,  to  produce  fome  extraordinary  Ef- 
fed;  as  the  Machine  of  Mar  ley,  the  Primum  Mo¬ 
bile  whereof  is  an  Arm  of  the  River  Siene,  which 
by  its  Stream  turns  feveral  large  Wheels,  which 
work  the  Handles,  and  thefe  with  Piftons  raife  the 
Water  up  into  the  Pumps,  and  with  other  Piftons 
force  it  up  in  Pipes  againft  the  Afcent  of  a  Hill 
to  a  Refervoir  in  a  Stone  Tower,  62  Fathom 
higher  than  the  River,  fufficient  to  fupply  Verfailles 
with  a  conftant  Stream  200  Inches  in  Diameter. 

Machines  of  War.  Thefe  among  the  Ancients  were 
of  three  Kinds ;  the  firft  ferving  to  launch  Arrows,  as 
the  Scorpion:  Javelins,  as  the  Catapult  a ;  Stones,  as 
th  t  Bali  fa-,  or  fiery  Darts,  as  the  Pyroboli ;  thefeccnd 
ferving  to  beat  down  Walls,  as  the  battering  Rams  and 
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Terebra ;  and  the  third  to  ffielter  thofe  who  approach’d 
the  Enemies  Wall ;  as  the  Tortoife  or  Tefludo ,  and  the 
T  owers  of  W  ood.  The  Machines  of  War  now  in  Ufe, 
confift  in  Artillery,  Bombs,  Petards,  <&c.  Tho’  it  muft: 
be  obferved,  that  in  Stridnels,  a  Machine  is  fome- 
thing  that  conlifts  more  in  Art  and  Invention,  than 
in  the  Strength  and  Solidity  of  the  Materials;  and 
for  this  reafon  it  is  that  the  Inventors  of  Machines 
are  call’d  Ingemeurs  or  Engeneers.  The  Word 
comes  from  the  Greek  [Ati%avh  Machine. 

MACROCOSM,  is  the  whole  Univerfe,  in 
Contradiftindicn  to  Microcofm-,  which  fome  will 
have  to  exprefsthe  Lefter  World,  or  the  Body  of  Man. 

MACULA  Epatica,  is  a  Spot  of  a  brown  or 
of  a  fad  yellow  Colour,  about  an  Hand’s  Breadth 
broad,  chiefly  feizing  upon  the  Groin,  the  Breaft 
and  Back,  nay  fometimes  it  covers  the  whole  Bo¬ 
dy;  is  attended  with  a  certain  flight  Afperity  of 
the  Skin,  which  lets  fall  Scales,  or  a  fort  of  Dan- 
drifF  from  it,  which  yet  do  not  flick  all  together, 
but  are  difleminated  here  and  there,  and  fome¬ 
times  difappear,  fometimes  break  out  again.  Blan¬ 
chard. 

MACULiE  Solar  es-,  lee  Spots  in  the  Sun. 

MACULiE  in  Aflronomy,  dark  Spots,  of  an  ir¬ 
regular  changeable  Figure,  obferved  in  the  Face  of 
the  Sun;  firft  taken  notice  of  by  Sheiner  in  1611, 
and  afterwards  accurately  obferved  by  Gallileus,  He- 
veltus,  Mr.  Flamflead,  CaJJini,  Kirchi,  &c.  Many 
of  thefe  Macula  appear  to  confift  of  heterogeneous 
Parts,  whereof  the  darker  and  more  denfe  are  cal¬ 
led  by  Hevelius,  Nuclei,  and  are  encom palled,  as 
it  were,  with  Atmofpheres  fomewhat  rarer  and  lels 
obfcure;  but  the  Figure  both  of  the  Nuclei  and 
entire  Macula  are  variable.  In  1644,  Hevelius  ob- 
ferv’d  a  fmall  thin  Macula,  which  in  two  Days  time 
grew  to  ten  times  its  Bulk ;  appearing  withal  much 
darker,  and  with  a  larger  Nucleus ;  and  fuch  fudden 
Mutations  are  frequent :  The  Nucleus,  he  obferv’d, 
began  to  fail  fenfibly  e’re  the  Spot  difappeared,  and 
that  e’er  it  quite  vaniflaed,  broke  into  four,  which 
in  two  Days  reunited.  Some  Macula  have  lafted 
2,  3,  10,  15,  20,  30,  feldom  40  Days;  though 
Kirch  obferved  one  in  1681,  from  April  2 6,  to 
the  17th  of  July.  The  Spots  move  over  the  Sun’s 
Disk,  with  a  Motion  fomewhat  fmaller  near  the 
Limb  than  near  the  Centre ;  that  obferv’d  by  Kirch 
was  12  Days  vifible  in  the  Sun’s  Disk;  for  15  Days 
more  it  lay  hid  behind  it ;  it  being  their  Rule  to  return 
to  the  Limb,  whence  they  departed  in  27  Days,  fome¬ 
times  in  28  Days.  Laftly  it  muft  be  obferved,  that 
the  Macula  contract  themfelves  near  the  Limb, 
and  in  the  Middle  of  the  Disk  appear  much  larger; 
thofe  often  running  into  one  in  the  Disk,  which  in 
the  Limb  were  feparate;  that  many  of  them  arife 
in  the  Middle  of  the  Disk,  and  many  difappear  in 
the  fame ;  and  that  none  of  them  are  obferved  to 
deviate  Irom  their  Path -near  the  Horizon;  where¬ 
as  Hevelius  obferving  Mercury  in  the  Sun,  near  the 
Horizon,  found  him  too  low;  being  thruft  27  Se¬ 
conds  beneath  his  former  Path.  From  thefe  Phe¬ 
nomena  we  colled:, 

[i.J  That  fince  Mercury’s  Depreffion  below  his 
Path  arifes  from  his  Parallax,  the  Macula  having  no 
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Parallax  from  the  Sun,  are  nearer  him  than  the 
Planet;  but  fince  they  are  hid  behind  the  Sun  three 
Days  longer  than  they  are  in  the  Hemifphere  via¬ 
ble  to  us,  it  follows  alfo,  that  they  don’t  adhere  to 
ths  Surface  of  the  Sun,  but  are  at  fome  Diftance 
from  it. 

(2.)  That  fince  they  arife  and  difappear  in  the 
Middle  of  the  Sun’s  Disk,  and  undergo  various  Al¬ 
terations  with  regard  both  to  Bulk,  Figure  and  Den- 
fity  }  they  muft  be  formed  de  novo ,  and  again  dif- 
folved  about  the  Sun ,  and  are  therefore,  in  all  pro¬ 
bability,  a  kind  of  Solar  Clouds  formed  out  of  its 
Exhalations. 

.  (3.)  Since  then  the  Solar  Exhalations  rife  over 
his  Body^  and  are  fufpended  at  a  certain  Height 
from  it }  it  appears  from  the  Laws  of  Hydroflatics, 
that  the  Sun  muft  be  incompafted  with  fome  Fluid 
to  drive  thofe  Exhalations  upwards}  which  Fluid 
muft  be  denier,  as  it  is  lower }  and  rarer,  -as  higher, 
like  our  Atmofphere ,  And  fince  the  Macula  difolve 
and  difappear  in  the  very  Middle  of  the  Sun’s  Disk, 
the  Matter  thereof,  i.  e.  the  Solar  Exhalations  muft 
fall  back  again  to  the  Sun}  whence  there  muft  arife 
Changes  in  the  Sun’s  Atmofphere,  and  confequent- 
ly  in  the  Sun  it  felt. 

(4 )  Since  the  Revolution  of  the  Macula  round 
the  Sun  is  very  regular}  and  fince  their  Diftance 
from  the  Sun  is  very  fmall,  ’tis  not  properly  the 
Macula  that  move  round  the  Sun}  but ’tis  himfelf, 
together  with  his  Atmofphere,  wherein  the  Macula 
fwim,  that  in  the  fpace  of  27  Days  moves  round  its 
own  Axis}  and  hence  it  is  that  the  Macula,  being 
viewed  obliquely  near  the  Line,  appear  narrow  and 
oblong. 

And  Laftly,  fince  the  Sun  appears  with  a  circu¬ 
lar  Disk  in  every  Situation,  his  Figure,  astoSenfe, 
muft  be  fpherical.  Some  Authors  likewife  take  no¬ 
tice  ot  Facula ,  or  bright  Spots,  in  the  Disk  of  the 
Sun,  much  more  lucid  than  the  reft,  much  larger 
than  the  Macula,  and  very  different  from  them  both, 
as  to  Figure,  Duration,  &c.  Hevelius  mentions  his 
feeing  a  Facula  in  1634,  which  took  up  a  third  Part 
of  the  Sun’s  Diamerer}  and  adds,  that  the  Macula 
frequently  change  into  Facula }  but  the  Facula  fel- 
dom  or  never  into  Macula :  But  Huygens,  and 
other  great  Aftronomers,  rejetft  the  Notion  of  the 
Facula  }  ha  ing  never  feen  any  thing  like  them  (tho’ 
furmftvd  with  the  beft  Telefcopes)  excepting  little 
bright  Specks  in  the  dim  Clouds  which  frequently 
encompafs  the  Macula }  and  which  may  be  owing 
to  the  Reiratftion  of  the  Sun’s  Ray’s  in  the  rarer 
Parts  of  his  Atmofphere.  And  as  to  that  little  In¬ 
equality  obferved  in  the  Circumference  of  the  Sun’s 
Disk,  which  is  ufually  aferibed  to  the  Wavings 
and  Eructations  of  the  Flames}  it  feems  better  ac¬ 
counted  for  from  the  tremulous  Agitation  of  the 
Vapours  in  our  own  Atmofphere. 

MACULA  Volatica ,  is  a  red  or  purple  Spot  here 
and  there  in  the  Skin}  which,  if  it  touch  any  Ori¬ 
fice  in  the  Body,  as  the  Mouth,  Noftrils,  Eyes, 
Ears,  <&c.  and  pierce  fo  far,  it  becomes  mortal :  It 
is  often  fatal  to  Children.  Blanchard. 

MADRIER,  in  Fortification,  is  a  thick  Plank 
arm’d  with  Plates  of  Iron,  and  having  a  Concavity 
fuflficient  to  receive  the  Mouth  of  the  Petard  when 
charged,  with  which  it  is  applied  againft  a  Gate, 
or  any  thing  elfe  that  you  delign  to  break  down. 
This  Term  is  alfo  appropriated  to  certain  flat  Beams, 
which  are  fix’d  at  the  Bottom  of  a  Moat,  to  fup- 
port  a  Wall.  There  are  alfo  Madriers  lined  with 
Tin,  which  are  cover’d  with  Earth,  to  ferve  as  a 
Defence  againft  artificial  Fires. 


MAGAZINE  or  Arfenal,  is  the  Place  in  For¬ 
tified  Towns,  <&e.  where  all  forts  of  Stores  are 
kept,  and  where  Carpenters,  Wheel- Wrights, 
Smiths,  <&c.  are  employed  in  making  all  Things 
needful  to  furnifh  out  a  Train  of  Artillery. 

MAGBOTE,  was  formerly  a  Recompence 
made  in  Money,  or  otherwife,  tor  flaying  or  mur¬ 
dering  one’s  Kinfman }  for  fometimes  the  Corporal 
Punifhments  in  fuch  Cafes  due  were  tranfmuted 
into  Pecuniary  Fines }  v/hen  the  Friend,  or  Relati¬ 
ons  of  the  Party  flain,  were  fo  content.  Leg.  Ca- 
nutt  Regis  T.  r.  c.  2. 

MAGD  ALEONES,  are  Pieces  of  Piaifter  made 
up  in  form  of  a  Cylinder,  or  long  Roll. 

MAGICK,  [Some  derive  the  Word  Magick  and 
Magi,  or  Magicians,  from  the  Ferfian  Language,  in 
which  it  fignified  a  Priefi,  or  one  who  officiated  in 
holy  things.  Others  derive  it  from  uiyas  Gr. 
Great,  whence  the  Perfans  formed  their  y.ayli  or 
/uayoiy  but  Vojjius  from  H3n  meditate.  Heb. 
whence  1  tin.  Mehagim  meditating,  q.  d.  Per- 

fons  addidted  to  Meditation,]  is  a  Science  which 
teaches  to  perform  wonderful  and  furprizing  EfFeds. 
Originally  the  Word  Magick  carried  with  it  a  very 
innocent  and  laudable  Meaning}  being  us’d  to  fig- 
nify  purely  the  Study  of  Wifdom}  but  in  time  the 
Name  of  Magick  grew  odious,  when  the  Magi¬ 
cians  engag’d  themfelves  in  Aftrology,  Divination, 
Sorcery,  See,  and  was  us’d  to  flgnify  a  Science  un¬ 
lawful  and  fcandalous. 

MAGICK.- Lanthorn,  an  Optick  Machine,  by 
means  whereof  little  painted  Images  are  reprefented 
to  an  oppofite  Wall  of  a  dark  Room  magnified  to 
any  Bignefs  at  Pleafure, 

Ccnftrudion  of  the  Magic-Lan thorn.  A  B  C  D, 
is  a  common  Tin  Lanthorn,  to  which  is  added  a 
Tube  to  draw  out,  F  G.  In  H  is  fixed  a  metallic 
concave  Speculum  of  a  Foot  Diameter  at  moft, 
or  four  Inches  at  leaft}  or,  in  lieu  thereof,  near 
the  Extremy  of  the  Tube  is  placed  a  ;  Convex 
Lens  confifting  of  a  Segment  of  a  fmall  Sphere,  its 
Diameter  not  exceeding  a  few  Inches.  In  the  Fo¬ 
cus  of  the  Concave  Speculum,  or  Lens,  is  placed 
a  Lamp  L,  within  the  T ube,  where  it  is  foldercd 
to  the  Sides,  being  a  Portion  of  a  fmall  Sphere, 
having  its  Focus  about  the  Diftance  of  three  In¬ 
ches.  The  extream  Part  of  the  Tube  F  M,  is 
Square,  and  has  an  Aperture  quite  through;  fo  as 
to  receive  an  Oblong  Frame  N  O,  palled  through 
it}  in  this  Frame  are  round  Holes  an  Inch  or  two 
in  Diameter.  According  to  the  Bignefs  of  thofe 
Holes  are  drawn  Circles  on  a  plain  thin  Glafs;  and 
in  thefe  Circles  are  painted  any  Figures  or  Images 
at  pleafure,  with  transparent  Water  Colours,  Thefe 
Images,  fitted  into  the  Frame,  and  placed  invertedly, 
at  a  little  Diftance  from  the  Focus  of  the  Lens  I, 
will  be  projected  on  an  oppofite  Wall  of  a  dark 
Room,  prodigioufly  magnified  in  all  their  Colours, 
and  an  eretft  Scituation, 

Theory  of  the  Magic  Lanthorn.  The  Lamp  be¬ 
ing  placed  in  the  Focus  of  the  Concave  Speculum, 
or  any  Convex  Glafs,  the  Rays  will  be  propagated 
parallel  to  each  other,  and  the  Image  will  be  ftrong- 
ly  illuminated,  and  will  therefore  emit  a  great  Num¬ 
ber  of  Rays  into  the  Lens  I.  But  being  fuppofed 
to  be  placed  near  the  Lens  I,  the  inverted  Image 
of  the  Picture  inverted  muft  be  formed  on  the 
oppofite  Wall,  exceedingly  magnified  after  its  Re- 
fratftion  through  the  Lens;  and  it  will  be  ftill  the 
more  magnified  as  the  Lens  is  a  Segment  of  a  lefs 
Sphere,  and  as  the  Pifture  is  placed  nearer  the  Fo¬ 
cus  of  the  Lens;  in  a  dark  place  therefore  the  Pi¬ 
cture 
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ture  will  be  reprefented  prodigioufly  large  and  ex¬ 
tremely  vivid. 

Another  Magic  Lanthorn.  Every  thing  being  ma¬ 
naged  as  in  the  former,  into  the  Hiding  1  ube  F  G, 
jnfert  another  Convex  Lens  K,  the  Segment  of  a 
Sphere  (ome  what  larger  than  I;  now  if  the  Pi¬ 
cture  be  brought  nearer  1  than  to  the  Distance  of 
the  Focus,  the  diverging  Rays  will  be  propagated 
as  if  they  proceeded  from  P;  wherefore  if  the  Lens 
K  be  lo  placed,  as  that  P  is  very  near  its  Focus, 
the  Image  will  be  exhibited  on  the  Wall  exceeding¬ 
ly  magnified.  .  _  . 

Schol.  i.  To  heighten  the  Light,  Specula  are 
preferred  to  Lens’s ;  the  Focus  ot  the  Speculum  be- 
ina  nearer  than  that  of  the  Lens. 

°2.  De  Cloaks  orders  the  Diameter  of  the  Lens  I 
to  be  two,  four,  or  five  Digits,  and  in  a  fubduple 
Proportion  to  the  other  K;  i.  e.  if  1  be  five  Digits, 
K  muft  be  to;  and  the  Diameter  of  the  Speculum, 
according  to  the  fame,  is  to  be  two  Digits.  Zah- 
Tiuis  chufes  to  have  the  Diameter  of  I  of  a  Foot, 
and  that  of  K  one  Foot  and  {•,  &c. 

3.  Little  Animals  being  included  in  the  Magic- 
Lantborn,  in  the  manner  obferved  in  fpeaking  of 
the  Microfcope,  or  any  little  tranfparent  Objedfs 
faftned  to  a  Slice  of  Talk  or  Glafs,  and  fubfticuted 
in  Head  of  Images ;  the  Magic-Lanthorn  will  become 
a  Microfcope. 

MAGICK  Square,  is  when  Numbers  in  Arith- 
metick  Proportion  are  difpofed  into  fuch  parallel 
and  equal  Ranks,  as  that  the  Sums  of  each  Row, 
as  well  diagonally,  as  laterally,  /hall  be  all  equal. 

Thus  the  feveral  Numbers  that  compofe  any 
Square  Number;  (for  Inftance  1,  2,  3 >  4J  5s 
7,  8  and  9,  which  compofe  the  Square  Number  9) 
being  difpofed  after  each  other  in  a  Square  Figure 
of  9  Cells,  each  in  its  Cell ;  if  then  you  change 
the  order  of  thofe  Numbers,  and  difpofe  them  in 
the  Cells,  in  fuch  manner,  as  that  the  three  Num¬ 
bers  which  fill  any  Horizontal  Rank  of  Cells,  be¬ 
ing  added  together,  /hall  make  the  fame  Sum,  with 
the  three  Numbers  in  any  other  Rank  of  Cells, 
whether  Horizontal  or  Vertical;  and  even  the  fame 
Number  with  the  three  in  each  of  the  two  Di¬ 
agonal  Ranks,  this  Difpofition  of  Numbers  is  cal¬ 
led  a  Magic  Square,  in  oppofition  to  the  former 
Difpofition,  which  is  called  a  Naturat  Square. 

Suppofe  it  done  and  reprefented  in  its  proper 
Form  by  the  following  Symbols  thus  plac’d,  viz. 


The  Value  of  e  being  thus  found  to  be  5,  there 
remain  eight  Figures  more,  viz.  1,  2,  3,  4,  6,  7, 
8  and  9 ;  but  which  of  thefe  is  equal  to  any  Cor¬ 
ner  Letter,  as  fuppofe  a,  is  to  be  further  fought. 

Beginning  therefore  with  the  lead  Number  1 ; 
I  fay  the  Corner  Letter  a,  and  confequently  any 
Corner  Letter,  as  c,  i,  g,  cannot  be  equal  ro  it : 
For,  if  a  was=i,  then  i  flhould  be=9;  and  b  )- 
<=15 — 1=14,  as  alfo  ==d!-f"£ :  But  there  remain 
no  two  Numbers  (after  5,  1  and  9)  whofe  Sum  is 
14  but  6  and  8;  therefore,  if  either  of  thde  Fi¬ 
gures  wer e—b,  the  other  would  be—  r;  and  then 
no  Figure  would  remain  for  the  Value  of  either 
d  or  g:  Wherefore  a  is  not=i ;  neither  is  i,  nor, 
confequently  any  Corner  Letter  equal  to  1  or  9. 

2  may  be=<*  as  wiil  appear  farther  on. 

3  cannot  be— a-,  for,  if  it  were,  then  i  flhould 
be  =7;  and  b-\-c— 15 — 3=12,  as  alfo  =d-j-g: 
But  there  remain  no  two  Numbers  (after  7,  3  and 
7)  whofe  Sum  is  12,  but  8  and  4,  which  cannot 
anfwer  to  b  and  c,  and  d  and  g;  wherefore  a,  or 
any  other  Corner  Letter  is  not  =3;  neither  is  i , 
nor  confequently  any  other  Corner  Letter  =7. 

From  what  hath  been  faid  it  is  plain  that  (if  the 
Quejlion  propos’d  is  capable  of  being  folvedj  the 
Corner  Letters  are  all  equal  to  even  Numbers; 
wherefore,  placing  one  of  them,  as  2  for  a , 
i  will  be  8,  and  c  muft  be  either  equal  to  4  or  6; 
let  it  (viz.  c)  be  =  4;  theng  =  6;  b  —  9;  d—yy 
f—  3 ;  and  h  —  1 :  And  fo  the  Square  is  com- 
pleated  as  required. 
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But  if  c  were  =6  (a  being=2);  then  £=4; 
b~ 7;  n—  9 ;  f—  1;  and  b  —  3;  and  Then  the 
Square  will  ftand  thus. 
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The  Sum  of  the  propos’d  Figures  is  45;  and 
=15  is  — each  Side  or  Rank  =  (Suppofe)  s. 


Then 
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3=3* — zs—s 


2 

7 

6 

9 

5 

1 

i  4 

3 

8 

&c. 

§#*{1.  2.  The  Numbers  1,  2,  3,  4,  5,.  6,  7,  8, 
9>  10,  11,  12,  13,  14,  15  and  1 6,  being  given  j 
it.  is  required  to  place  them  in  a  Magic  Order,  viz . 
in  a  Square  Form  fo  as  counting  each  Rank  whe¬ 
ther  Horizontal,  Perpendicular  or  Diagonal  their 
Sums  may  be  equal. 

1 

Suppofe 


MAG 


MAG 


Suppofe  it  done  and  reprefenred  in  its  proper  Form  by  the  following  Symbols  thus  placed,  viz. 


a 

b 

c 

d 

e 

f 

g 

h 

'  1 

i 

* 

l 

m 

n 

0 

p 

1 

The  Sum  of  the  propoled  Figures  is  136;  and 
**7  7=34  “■ =  each  Rank  =  (Suppofe )s:  Then, 
by  the  Nature  of  the  Quejlion, 


'  e.  1 
Alfo 


Alfo 

And 


Alfo 

Alfo 

And 


Alfo 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

*3 

H 

15 

16 

17 

18 

19 

20 

2 1 

22 


a~j~b-j~c~\~d-j-e  4-hz=za~\~e~Jri~l~n~\-.b  -f-/-L  £-L* 

+  ^  =  *  +  +  0  by  equal  Subtra&ion. 

a  -f-  b  -f-  c  -f-j l  -\-p  ~4"  m  *-f-  q 

f  ^h  +  C  +  d^n  +  °  +  1>Jrl~d-lrg+k-\-n  +  a-^f+l+<1 

But  the  Sum  of  the  two  Parts  of  the  5  th  Equation  is  =  2*  j  confequently  either  Part  is=;x 
f  T  b  ■+•  c  +  d  +  n +  °+  P  + ?  =- ■  a  -f  e  -f  /  4.  n  +  d  4-  h  4-  m 

b  ■*[■*  c  -j—  0  -f-  p —  e  -j—  i  -j-  h  ~j-  m  =  $  per  6  9 

a  i  bA c  i-  d~t.nA  +■ %  ~b  k + ^ + * +s + t-h? 

a  -f-  d-j-  ®  1  $  — k  -f-g  -} -l  —  s  per  £>8 

a  n--  h  - f-  ?/z 

In  like  manner  d-\-q~e  -\-i 
n  -4*  f  “  b  -j-  c 


=  34 


■  i  -\-k-\-l  -\~m  per  8^ 


Cl  -  j-  -  d '  “  **  0  — \"'  ft 

e  -f*  *  ~h  h  t*  m : 
e  _j-  h  —  k  --f-  / 

f  -fA  ==/-f-* 

b  -|-  0  — —  g  —{—  l 

/+«=<  + 

/4** +£  4“ /==  *+/+*+? 

*-4-g  =  rf  +  y 

/-}4— «?-{-#  t 


Having  thus  far  proceeded,  and  the  Queftion 
propos’d  being  (probably  capable  of  a  great  many 
different  Solutions  j  it  is  to  be  prefum’d  chat  a  may 
be  equal  to  any  of  the  given  Numbers :  Beginning 
therefore  with  the  leaft  of  them,  viz.  1,  and  put¬ 
ting  a  equal  it,  viz.  —  1,  the  next  Thing  to  be 
done  is  to  find  the  Value  of  another  Corner  Letter 
as  'n. 

»  cannot  be  equal  to  2  ;  for,,  if  it  was,  then 
h-\-m  being  ( per  12°.]=  a-\-  n  ( —  1  -{-2)ffiould 
be  =  3}  but  there  are  no  remaining  two  Numbers 
of  the  given  ones  whole  Sum  is  3  3  consequently  n 
cannot  be  =2  (a  being  —  1.) 

Neither  can  n  be  equal  to  3:  For  fuppofing 
n—  3,  then  h~\-?n  being  (per  129. ) 

=  ( 1  -b  3  )  ffiould  be  —  4 ;  But  there  are  no  remain¬ 
ing 'two  Numbers  of  the  given  ones  whole  Sum  is 
4,  therefore,  &c. 

But  (for  ought  can  be  feen  yet)  n  may  be  equal 
to  4-,  putting  therefore  »  =  4'  then  h-\- m  (—a  -4-  n, 
per  1 20  =  1  -f-4 )  =  5  j  that  is  h,  vt  are  equal  to  2,  3 
which  are  the  only  two  Numbers  remaining  whofe 
Sum  is  5  j  and  therefore  —  —  5  —  29  = 

c~\-i  ( per  13)3  thar  is  d,  q,  are  equal  to  13,  16 
or  14,  15  ^  and  according  e}  i  are  equal  to  14,  15 
or  13,  16  onlyj  for  no  other  couple  amounts 
to  29. 

Let  us  fee  what  the  Confequence  is  in  putt-ng 
?  ==  1 3  j  then  d  is  —  16  :  And  then  the  Square  may 
be  deiigned,  in  part,  thus 

VOL.  II. 


1 

b 

c 

16 

f 

14,15 

2,  3 

k 

l 

4 

0 

P 

13 

The  four  Corner  Letters  being  thus  defign’d;  and 
confequently  e ,  i  equal  15,  14,  as  alfo  b,  m  being 
equal  to  2,  3,  it  is  manifeft  /  cannot  be  equal  to 
5,  6  or  73  for,  if  it  was,  /  fhould  be  equal  to  15, 
14  or  13,  which  are  Numbers  already  difpos’d  of; 
But  ( perhaps  J  f  may  be,  and  therefore  fuppofe  it, 
—  8,  and  then  /  will  be  =  12. 

Again  143  and  there  remain  no  two 

Numbers  whole  Sum  is  14,  only  5  and  9;  But 
k  -j-l  cr  k -f-  12  is  likewife  ( per  ij°)  =  e~j-b,  viz, 
equal  to  16  (a  — f—  14),  17  (2-f- 15  or  3  -f~  14), or  18 
3  -f-  15  confequently  k  is  equal  104,  5  or  6  (not 
equal  to  9 ) ;  and  therefore  it  ( viz.  4 )  is  =  5.  k  ~|- 1 
(  =  5-4-  12  )  being  thus  found  =  17  muff  likewife 
be  ==  e  -j-  h  ( per  1 7°  ),  which  may  be  effected  two 
waysi  viz.  by  putting  if,  and  then  h  will  be 
4  P  p  =z; 
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=2  ;  or,  putting  e—  14,  h  will  be —  3 :  Let  us 
chufe  the  former;  and  then  i  will  be— 14,  and 
m  will  be  =  3  :  And  then  the  Square  will  be  far¬ 
ther  defignable  thus 


1 

b 

c 

1 6 

15 

8 

9 

2 

14 

5 

12 

3 

4 

0 

P 

13 

It  remains  to  difpofe  of  four  Numbers  6,  7,  10 
and  11,  inftead  of  b,  c,  0  and  p,  fo  as  b~fc  may 
be=  17,  as  alfo  0  -\-p  =  17,  which  may  be  done 
by  coupling  6,  11  alfo  7  and  10. 

But  c-\-p  muft  be  (by  1 8°. )  =  k  -f-/=  1 3, 
which  will  be  effected  by  6  -f  7 :  From  whence  p 
being  =  6,  c  will  be  ==7;  and  then  0=11,  and 
confequently  &==  10:  And  then  the  Square  will  be 
fully  com  pleated,  thus 


1 

10 

7 

16 

8 

9 

2 

H 

5 

12 

3 

4  s 

10 

7  |  .3 

Or,  putting/*  =7;  then  c=6,  then 0  =  10, and 
b—  1 1 :  And  then  the  Square  will  ftand  thus. 
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11 

6 

1 6 

8 

9 

2 

14 

5 

12 

3 

4 

10 

1 

7  |  13 

&C. 


M AGISTERY,  a  Word  ufed  by  the  Chymifts, 
fometimes  for  very  fine  Powders,  made  by  Solution 
and  Precipitation  of  the  Matter  ;  as  Magifiery  of 
Bifinutb,  Lead,  &c.  And  fometimes  ’tis  made 
to  Gngify  Refns  and  Refinous  Extracts.  Thus  the 
Refins  of  Jalap,  Scammony,  <&c.  are  called  Ma- 
gifteries. 

-Mr.  Boyle  takes  the  true  Notion  of  a  Magifiery  to 
be  a  Preparation  of  Body  (not  an  Analyfis  of  it,  for 


the  Principles  are  not  feparated)  whereby  the  whole, 
or  very  near  the  whole  of  it,  by  fome  Additament, 
is  turned  into  a  Body  of  a  different  kind ;  as  when 
Iron  or  Copper  is  turned  into  Cryifals  of  Mars  or 
Venus ,  &c. 

The  canting  Alchymifts  talk  alfo  of  the  Magifiery 
of  the  PhiloJ'ophers  Stone,  which  will  be  worth  en¬ 
quiring  into,  when  they  will  tell  us  what  the  Stone 
itfelf  rs.  For  an  Inftance  how  they  are  made,  I  will 
mention  two  or  three. 

Magifiery  of  Bfimitb,  is  made  by  diflolving  the 
Bifmuth  in  Spirit  of  Nitre,  and  pouring  upon  it 
Salt-water,  which  will  precipitate  the  Magifiery  to 
the  bottom  in  a  white  Powder. 

Magifiery  of  Lead,  is  made  by  difTolving  Saccha- 
rum  Saturni  in  diftilled  Vinegar;  and  then  precipi¬ 
tating  it  with  Oil  of  Tartar,  made  per  delnjuium. 

Magfiery  or  Refine  of  Scammony,  Jalap,  Turbitb, 
&c.  is  made  by  a  Difiolution  of  the  Matter  in  Spi¬ 
rit  of  Wine;  and  then  precipitating  it  by  common 
Water,  or  Water  impregnated  with  a  little  Alum. 
And  after  thefe  Manners  are  moil  other  Magfieries 
made. 

MAGISTERY  of  Tartar.  See  Tartar  Vario¬ 
late. 

MAGMA,  fignifies  the  Dregs  that  are  left  after 
the  draining  of  Juices. 

MAGNA  Arteria  [in  Anatomf\  the  fame  with 
the  Aorta. 

MAGNA  AJfifa  eligenda,  is  a  Writ  directed  to 
the  Sheriff,  to  fummon  four  lawful  Knights  before 
thejufticesof  Ajfize,  there  upon  their  Oath  to  chufe 
twelve  Knights  or  the  Vicinage,  <&c.  to  pais  upon  the 
Great  Ajfize  between  A  plaintiff,  and  B  Defen¬ 
dant,  &c. 

MAGNA  Charta,  was  granted  the  Ninth  Year 
of  Henry  the  Third,  and  confirmed  by  Edward  the 
Firit.  The  Reafon  why  it  is  termed  Magna  Charta, 
was  either  for  that  it  contain’d  the  Sum  of  all  the 
Liberties  of  England,  or  eife  becaufe  there  was  a- 
nother  Charter,  called  Charta  de  For?fla,  eflablifh’d 
with  it,  which  was  the  lefs  of  the  two ;  or  becaufe 
it  contained  more  than  many  other  Charters,  or 
more  than  thac  of  King  Henry  the  Firft,  or  of  the 
great  and  remarkable  Solemnity  in  the  denouncing 
Excommunication,  and  direful  Anathema's  againlt 
the  Infringers  of  it.  Holinfhed  tells  us.  That  King 
John,  to  appeafe  his  Barons,  yielded  to  Laws  or 
Articles  of  Government,  much  like  to  this  Great 
Charter ;  but  we  have  now  no  ancienter  Law  writ¬ 
ten  than  this,  which  was  thought  to  be  lo  benefi¬ 
cial  to  the  Subjedt,  and  a  Law  of  fo  great  Equity, 
in  comparifon  of  thofe  which  were  formerly  in  ufe, 
that  King  Henry  for  the  granting  of  it,  had  the 
fifteenth  Penny  of  all  the  moveable  Goods,  of  both 
Temporality  and  Spirituality. 

MAGNESIA  Opalina,  is  a  kind  of  Crocus  Me - 
tallorum,  or  Liver  of  Antimony,  but  of  a  redder  or 
more  Opaline  Colour  than  the  common  one.  ’Tis 
made  after  the  common  manner,  with  equal  Parts 
of  Antimony,  Salt -Peter,  and  Sea- Salt  decrepitated. 
’Tis  lefs  Emetick  than  the  common  one,  becaufe 
the  Sea-Salt  fixes  fome  of  the  adtive  Sulphurs  of  the 
Anttmony,  and  locks  them  up. 

MAGNET,  or  Loadflone,  is  a  Foflile  approach¬ 
ing  to  the  Nature  of  Iron-Oar,  and  endowed  with 
the  Property  of  attracting  Iron,  and  of  both  point¬ 
ing  itfelf,  and  alfo  enabling  a  Needle  touch’d  upon 
it,  and  then  pciled,  to  point  towards  the  Poles  of 
the  World. 

MAGNET.  Sturmius  in  his  Epfiola  Invitatoria 
Dat.  Altorf  1682,  obferves.  That  the  attradtive 
Quality  of  the  Magnet  hath  been  taken  Notice  of 

beyond 


/ 
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beyond  all  Hiftory:  But  that  it  was  our  Country¬ 
man  Roger  Bacon,  who  firft  difcovered  the  Verticity 
of  it,  or  its  Property  of  pointing  towards  the  Pole, 
and  this  about  400  fears  fince.  The  Italians  firft: 
difcovered,  that  it  would  communicate  this  Virtue 
to  Steel  or  Iron.  The  various  Declination  of  the 
Needle,  under  different  Meridians,  was  firft  difco¬ 
vered  by  Scbafian  Cabott ;  and  its  Inclination  to 
the  nearer  Pole  by  our  Countryman  Robert  Nor¬ 
man  The  Variation  of  the  Declination ,  fo  that  ’vis 
not  always  the  fame  in  one  and  the  fame  place,  he 
obferves,  was  taken  Notice  of  but  a  few  Years  be¬ 
fore,  by  Hevelius,  Auzout,  Petit ,  Volckamer ,  and 
others. 

The  Properties,  or  Phenomena,  of  this  -wonderful 

Stone,  as  they  have  been  difcovered  by  Gilbert, 

Kircher,  Cabeus,  Des  Cartes,  and  others,  are 

thefe : 

1.  That  in  every  Magnet  there  are  two  Poles,  one 
pointing  Nordr,  the  other  South;  and  if  a  Stone  be 
cut  or  broken  into  never  fo  many  Pieces,  there  are 
thefe  two  Poles  in  each  Piece. 

2.  Th2t  thefe  Poles  in  divers  Parts  of  the 
Globe,  are  diverfely  inclined  towards  the  Earth’s 
Centre. 

3.  '1  hat  thefe  Poles,  tho’  contrary  to  one  another, 
do  help  mutually  toward  the  Magnet’s  Attraction 
and  Su (pen ban  of  Iron. 

4.  If  two  Magnets  are  Spherical,  one  will  turn 
or  conform  it! elf  to  the  other,  fo  as  either  of  them 
would  do  to  the  Earth;  and  that  after  they  have 
fo  conformed  or  turned  themfelves,  they  endeavour 
to  approach  to  join  each  other ;  but  if  placed  in  a 
contrary  Pofition,  they  avoid  each  other. 

5.  If  a  Magnet  be  cut  thro’  the  Axis,  the  Parts, or 
Segments  of  the  Stone,  which  before  were  joined, 
will  now  avoid  and  fly  each  other. 

6.  If  the  Magnet  be  cut  by  a  Section  perpendi¬ 
cular  to  its  Axis,  the  two  Points  which  before  were 
conjoined,  will  become  contrary  Poles,  one  in  one, 
the  other  in  the  other  Segment. 

7.  Iron  receives  Virtue  from  the  Magnet  by 
Application  to  it,  or  barely  from  an  Approach 
near  it,  though  it  doth  not  touch  it ;  and  the  Iron 
receives  this  Virtue  varioully,  according  to  the 
Parts  of  the  Scone  ’tis  made  to  touch,  or  made  ap¬ 
proach  to. 

8.  If  an  oblong  Piece  of  Iron  be  any  how  ap¬ 

plied  to  the  Stone,  it  receives  Virtue  from  it  only 
as  to  its  Length.  •„ 

9.  The  Magnet  lofes  none  of  its  own  Virtue  by 
communicating  any  to  the  Iron,  and  this  Virtue  it 
can  communicate  to  Iron  very  fpeedily;  tho’  the 
longer  the  Iron  touches  or  joins  the  Stone,  the  lon¬ 
ger  will  its  communicated  Virtue  hold;  and  abet¬ 
ter  Magnet  will  communicate  more  of  it  and  fooner, 
than  one  not  io  good. 

10.  That  Steel  receives  Virtue  from  the  Magnet 
better  than  Iron. 

11.  A  Needle  touch’d  by  a  Magnet,  will  turn  its 
Ends  the  lame  way  towards  the  Poles  of  the  World, 
as  the  Magnet  will  do  it. 

1 2.  That  neither  Loadftone  nor  Needles  touch’d 
by  it,  do  conform  their  Poles  exactly  to  thofe  of 
the  World,  buc  have  ufually  fome  Variation  from 
them  :  And  this  Variation  is  different  in  divers  Pla¬ 
ces,  and  at  divers  Time,  in  the  lame  Place. 

13.  That  a  Loadftone  will  take  up  much  more 
Iron  when  arm’d  or  cap’d,  than  it  can  alone :  And 
that  tho’  an  Iron  King  or  Key  be  fufpended  by  the 
Loadftone,  yet  the  magnetical  Particles  do  not  hin¬ 


der  that  Ring  or  Key  from  turning  round  any  way 
cither  to  the  Right  or  Left. 

14.  That  the  force  or  a  Loadftone  maybe  vari- 
oufly  increafed  or  leftencd,  by  the  various  Applica¬ 
tion  of  Iron,  or  another  Loadftone  to  it. 

15.  1  hat  a  ftrong  Magnet,  at  the  leaft  Diftance 
from  a  lelfer  or  a  weaker,  cannot  draw  it  to  a 
Piece  of  Iron  adhering  actually  to  fuch  lefler  or 
weaker  Stone ;  but  if  it  come  to  touch  it,  it  can 
draw  it  from  the  other:  But  a  weaker  Magnet,  or 
even  a  little  Piece  of  Iron,  can  draw  away  or  fepa- 
rate  a  Piece  of  Iron  contiguous  to  a  greater  or  ftron- 
ger  Loadftone. 

16.  That  in  our  North  Parts  of  the  World,  the 
Sou:h  Pole  of  a  Loadftone  will  raife  up  more  Iron 
than  the  North  Pole. 

17.  That  a  Plate  of  Iron  only,  but  no  other  Bo¬ 
dy  interpofed,  can  impede  the  Operation  of  the 
Loadftone,  either  as  to  its  attractive  or  directive 
Quality.  Mr.  Boyle  found  it  true  in  Giaflss  fealed 
hermetically ;  and  Glafs  is  a  Body  as  impervious  as 
molt  are  to  any  Effluvia. 

18.  That  the  Power  or  Virtue  of  a  Loadftone 
may  be  impaired  by  lying  long  in  a  wron°-  Po- 
fturc,  as  alio  by  Ruff,  Wet ,&c.  and  may  be  quite 
deftroyed  by  Fire. 

EXPERIMENTS  of  the  Nature  arid,  Properties 
of  the  MAGNET. 

1.  Mr.  Boyle  found,  that  by  heating  a  Magnet 

red  hot,  it  could  be  fpeedily  deprived  of  its  Attra¬ 
ctive  Quality.  ' 

2.  If  a  Loadftone  be  heated  red  hot,  and  then 
cooled  either  with  its  South  Pole  to  the  North, 
in  a  Horizontal  Pofition,  or  with  its  South  Pole 
downwards  in  a  perpendicular  one,  it  will  change 
its  Polarity,  the  South  Pole  becoming  the  Nor¬ 
thern  one,  and  vice  verfa. 

3.  By  applying  the  Poles  of  a  very  fmall  Frag¬ 
ment  of  a  Loaditone,  to  the  op  ofice  vigorous  ones 
of  a  good  larger  Magnet,  Mr.  Boyle  found  he  could 
fpeedily  change  the  Poles  of  the  Fragment ;  but  he 
could  not  effeCt  it  in  a  Fragment  that  was  conli- 
derably  bigger,  tho’  he  tried  many  Hours. 

4.  He  oblerved.  That  well-cemper’d  and  har¬ 
den’d  Iron  Tools,  when  heated  by  Attrition, 
Turning,  Filing,  &c.  they  would,  while  warm, 
attraCt  thin  Filings,  or  Chips  of  Iron  and  Steel, 
but  not  when  cold.  Yet  I  remember  once  to 
have  feen  myfelf,  and  tried,  that  a  Piece  of  a 
File,  which  was  in  the  Hands  of  Mr.  Tar-well  the 
SpeCtacle- Maker,  did  retain  fuch  an  attractive  Qua¬ 
lity,  that  it  would  take  up,  and  keep  fufpended,  the 
Key  of  a  Cabinet,  or  Efritore,  and  needed  no  At¬ 
trition  to  excite  this  magnetical  Virtue. 

5.  The  Iron  Bars  of  Windows,  which  have 
long  flood  in  an  erect  Pofition,  do  grow  perma¬ 
nently  magnetical,  the  lower  Ends  of  fuch  Bars 
being  the  North  Poles,  and  the  upper  the  Southern : 
For  according  to  the  Laws  of  Magnetifm,  we  find 
the  lower  Ends  of  fuch  Bars  will  drive  away  the 
North  End  of  a  poifed  Needle,  and  will  attraCt 
the  Southern ;  which  fhews,  that  by  the  continual 
Paflage  of  the  fubtile  magnetical  Particles  thro’ 
them,  they  are  turned  into  a  kind  of  Magnet  then»r 
felves. 

6.  If  a  Bar  of  Iron  that  hath  not  long  flood  in 
an  creCted  Pofture,  be  only  held  perpendicularly, 
its  lower  End  wiil  be  the  North  Pole,  and  attradt 
the  South  Point  of  a  Touch’d  Needle:  But  then 
this  Virtue  is  tranlient,  and  will  fhitt  as  you  inverc 
the  Bar;  for  the  other  End  when  held  lowermoff. 
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will  prefently  become  the  North  Pole;  wherefore, 
n  order  to  render  the  Quality  of  Verticity  perma¬ 
nent  in  an  Iron  Bar,  it  mull  remain  a  long  time 
in  a  proper  Poiition.  But  the  Fire  will  produce 
this  Effect  in  a  very  fliort  time;  for  as  it  will 
immediately  deprive  a  Loadffone  of  its  attradlive 
Power,  or  change  its  Poles,  (as  in  Exper.  i,  2. ) 
fo  it  will  as  (bon  give  a  Verticicy  to  a  Bar  of  Iron, 
if  being  heated  red  hot,  it  be  cooled  in  an  eredt 
Poiition,  or  directly  North  and  South.  Nay,  it 
hath  been  obferved  often,  that  even  Tongs  and 
Fire-forks,  by  being  often  heated,  and  then  fet  to 
cool  in  a  Poiition  near  to  eredt,  •  have  gained  this 
magnetical  Property. 

The  Reafon  of  which  very  different  Effects  of 
the  Fire  on  a  Magnet,  and  on  Iron,  Mr.  Boyle, 
with  his  ufual  Modefty,  fuggeits  to  be  this :  That 
the  peculiar  Texture  or  Conffitution  by  which  a 
Magnet  differs  from  common  Iron  Ore,  berng 
accurate  and  fine,  is  fpoiled  by  the  rude  and  vio¬ 
lent  Attacks  of  the  Fire :  But  this  mighty  Agent, 
by  working  upon  Iron,  foftens  and  opens  the  Pores 
of  the  Metal  (which  is  harder  than  Iron  Ore);  fo 
that  it  becomes  capable  of  being  pervaded  by  the 
magnetical  Particles,  and  by  that  Means  gains  a 
Vertical  Quality. 

7.  Mr.  Boyle  found  that  by  heating  a  Piece  of 
Englijb  Oker  red  hot,  and  placing  it  to  cool  in  a 
proper  Poffure,  it  plainly  gained  a  Magnetick 
Power. 

8.  The. fame  noble  Gentleman  found,  that  an 
excellent  Loadffoue  of  his  own,  having  lain  almoft 
a  Year  in  an  inconvenient  Poffure,  had  its  Virtue 
fo  impaired,  that  he  at  firft  thought  fome  Body  had 
got  ac  it,  and  fpoiled  it  by  Fire. 

9.  If  a  Needle  be  well  touch’d  on  a  good  Load- 
flone,  ’cis  known  it  will,  when  duly  poiled,  point 
North  and  South;  but  if  it  have  one  contrary 
Touch  of  the  fame  Stone,  it  will  immediately  be 
deprived  of  that  Faculty ;  and  by  another  fuch 
Touch,  it  will  have  its  Poles  quite  changed;  fo 
(hat  the  End  which  before  pointed  North,  fhall 
now  point  Southward. 

10.  Dr.  Power,  and  Mr.  Boyle  both  tried,  that 
after  a  red-hot  Iron  had  gain’d  a  Verticity ,  by  be¬ 
ing  well  heated  and  cooled  North  and  South ;  and 
then  alfb  hammer’d  at  the  Ends,  this  Virtue  would 
immediately  be  deffroyed  by  two  or  three  Blows 
of  a  ftrong  Hammer  fmartly  given  about  the  mid¬ 
dle  of  it. 

11.  Mr.  Boyle  found  by  drawing  the  Back  of  a 
Knife,  or  long  Piece  of  Steel  Wire,  <&c.  over  the 
Pole  of  a  Loadffone  leifurely,  once  or  divers  times, 
beginning  the  Motion  from  the  Equator  or  middle 
of  the  Stone,  towards  the  Pole,  the  Knife  or  W  ire 
will  accordingly  attradl:  one  End  of  a  poifed  mag¬ 
netical  Needle;  but  if  you  take  another  Knife  or 
Wire,  and  thrufl  it  leifurely  over  the  Pole,  trem 
the  Pole  towards  rhe  Equator  or  middle  of  the 
Equator,  this  Knife  fhall  expel  or  drive  away  the 
fame  End  of  the  Needle,  which  the  former  Knife 
would  attradl:  Which  Experiment  makes  it  very 
probable,  that  the  Operation  of  the  Magnet  de¬ 
pends  on  the  Flux  of  fome  fine  Particles,  which 
go  out  at  one  Pole,  then  round  about,  and  in  again 
at  the  other. 

12.  Becaufe  it  is  one  of  the  Univerfal  Laws  of 
Nature,  That  Affion  and  Reaction  are  always  equal: 
Therefore  ’ris  plain,  the  Iron  muff  attradl  the 
Magnet,  as  much  as  that  do:h  the  Iron :  And  fo 
you  may  eafily  experiment  it  to  be  in  Fadt,  if 
you_  place  a  Magnet  or  Pie.ce  of  Iron  on  a  Piece 
of  Cork,  fo  as  that,  it  may  fvvim  freely  in  the 


Water;  for  then  you  will  fee,  that  which  foever 
you  hold  in  your  Hand,  will  draw  the  other  co¬ 
wards  it. 

From  all  which  Experiments,  ’tis  plain  (as  Mr. 
Boyle  concludes)  That  Magnetifm  doth  much  de- 
pe?id  upon  mechanical  Principles.  As  alfb.  That  there 
is  fuch  a  Thing  as  the  Magtietifm  of  the  Earth ;  or 
that  there  are  Magnetical  Particles,  which  conti¬ 
nually  are  palling  from  Pole  to  Pole;  but  Sir  Ifaac 
Newton  demonftrates,  that  Gravity  is  a  very  diffe¬ 
rent  Thing  from  Magnetifm ;  fince  the  former  is 
always  as  the  Quantity  of  Matter  actradled,  but 
Magnetifm  by  no  means  fo. 

Mr.  Johlot,  ProfdTor  of  the  Mathematicks  in 
the  French  Academy  of  Painting,  &c.  hath  found 
out  ( as  it  is  faid )  a  Method  of  making  Artificial 
Magnets. 

MAGNETISM,  or  Magnetical  Attraction,  or, 
as  fome  are  pleated  to  call  it.  Coition ;  is  eftedled 
(fay  they)  by  the  Effluvia  of  each  Body,  which 
drive  away  rhe  Air  between  the  Iron  arid  the  Stone; 
fo  that  an  Union  of  the  Stone  and  the  Iron  is  oc- 
cafion’d  by  the  joint  Protrufion  or  Pullion  of  the 
Air  behind  each. 

But  this  Opinion  is  plainly  refuted  by  Mr.  Boyle’s 
Experiment  of  a  Loadffone’s  being  equally  Vigo¬ 
rous  and  Attradlive  in  the  exhaufted  Receiver,  as 
in  the  open  Air. 

MAGNETISM-  See  Mr.  Der ham’s  Experi¬ 
ments  and  Reafonings  on  this  Subjedt  in  Phil. 
Tranf.  N°  304;  where  he  acquaints  us,  That  he 
found  ( as  Grimaldi  and  De  la  Hire  had  in  Parc 
done  before)  that  a  Piece  of  very  well  touched  I- 
ron  Wire  would,  upon  being  bent  round  into  a 
Ring,  or  coil’d  round  upon  a  Stick,  <&c.  mod  times 
quite  lofe  its  Veracity,  and  always  have  it  much 
diminillied  thereby.  But  yet  that  if  the  whole 
length  of  the  Wire  were  not  entirely  bent,  fo  thac 
the  Ends  of  it,  tho’  but  for  the  Length  of  one  tenth 
of  an  Inch,  were  left  ftraic;  then  the  Vertue 
would  not  be  deffroyed  in  thofe  Parts  or  Ends; 
tho’  it  would  every  where  elfe.  He  found  alfo, 
on  repeated  Trials,  that  tho’  coiling  or  bending 
the  Wire  as  abovefaid,  would  always  in  the  Day¬ 
time  diminilh  and  moll  times  deftroy  the  Verticity 
of  a  touch’d  Wire;  yet  it  would  not  do  it  in  the 
Evenings :  And  he  faith,  and  knows  very  well,  thac 
the  Orb  of  the  Aflivity  of  Magnets  is  larger  or 
lels  at  different  times ;  which  is  confirmed  by  whaC 
is  found  in  Fadt  to  be  true  of  our  noble  large  Load” 
jlone,  which  is  kept  in  the  Repofitory  at  Grejham - 
College ;  for  that  will  keep  a  Key  or  other  Piece 
of  Iron  fufpended  to  another,  fometimes  at  the 
Diitance  of  8  or  10  Foot  from  it ;  but  at  other  times 
not  beyond  the  Diftance  of  four  Foor. 

He  found  alfo,  that  twifling  the  Wire  would 
conliderably  diminifii,  and  fometimes  deffroy  the 
Verticity;  which  in  fome  Tryals  made  on  twilled 
W ire,  was  fo  confufed  and  df ordered,  that  he  found 
by  drawing  one  of  the  Poles  of  a  Loadfone  along 
near  the  Sides  of  the  Wire,  in  fome  Places  it  would 
attradl,  in  others  repel,  and  fo  attraCl  and  repel 
all  along  the  Wire;  and  he  fancy’d  in  fome  Place?, 
that  one  fide  of  the  Wire  would  be  attradled,  and 
the  other  repelled  by  one  and  the  fame  Pole. 

After  this  he  try’d  what  Jplitting  or  cleaving  the 
Wire  would  do;  and  in  particular,  whether  fplic 
Wires  would  have  the  fame  Properties  as  Load- 
fiones  cut  afunder,  and  he  found  the  Phenomena 
of  this  Experiment  very  odd ;  for  fometimes  the 
Poles  of  the  W ire  fo  fplit  would  be  quite  chang’d  ; 
fo  that  the  South  Pole  would  become  the  North 
in  all  Refpedts :  Sometimes  one  half  of  the  Wire 
3  would 
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would  retain  its  Magnetil'm  which  it  had  before  its 
fplitting,  and  the  other  half  would  have  it  quite 
changed,  <&  c. 

He  obferved  alfo  one  thing  to  be  very  furprizing 
in  thefe  fplit  Wires;  which  was.  That  laying  one, 
or  the  other  Side  of  the  Half  upper  m  of,  would  caufe 
a  great  Alteration  in  its  Tendency  or  Averfion  to 
the  Poles  of  the  Magnet :  But  if  you  lay  the  con¬ 
trary  fide  of  that  half  uppermoft,  the  fame  End 
(hall  be  attracted  by  one  and  repelled  by  the  other 
Pole.  In  other  Pieces  where  the  Ends  are  regu¬ 
larly  attracted  or  repelled,  only  in  an  inverted  Or¬ 
der  (as  if  new  touched)  if  it  lay  with  the  round  fide 
uppermoft  at  that  time,  and  be  then  turned  upfide 
down,  viz.  the  flat  cleft  fide  uppermoft ;  it  is  ten 
to  one,  he  faith,  that  one  of  the  Ends  is  either  at¬ 
tracted  by  both  the  Poles,  or  repelled  by  both ;  or 
clfe  attracted  and  repelled  by  one,  and  in  Helitation 
by  the  other. 

He  touched  a  Wire  from  End  to  End,  with  only 
one  Pole  of  the  Magnet;  which  gave  it  fo  vigo¬ 
rous  a  Virtue,  that  he  is  almoft  of  Opinion,  ’tis 
the  be(l  Way  of  touching ;  the  Confequence  was, 
that  the  End  where  he  began  always  turned  con¬ 
trary  to  the  Poie  that  touched  it:  He  then  touched 
the  fame  Wire  (and  others  likewife)  with  the  other 
Pole  of  the  fame  Magnet,  from  the  fame  End,  and 
then  that  End  turned  the  contrary  way.  For  In- 
ftance,  mark  one  end  of  the  Wire  for  the  North 
End,  and  touch  that  Wire  by  drawing  the  North 
Pole  of  the  Magnet  divers  times  along  the  Wire 
from  the  North  to  the  South  End:  This  Wire  fo 
touched,  lli all  have  a  vigorous  Verticity;  but  the 
North  End  lliall  ftand  South.  But  if  you  touch 
that  or  another  Wire,  (for  it  is  all  one,  the  latter 
Touch  deftroying  the  former)  by  drawing  the  North 
Pole  of  the  Magnet  from  the  South  to  the  North 
End  of  the  Wire,  then  this  North  End  will  turn 
North:  And  fo  it  will  be  if  you  touch  with  the 
Southern  Pole  from  the  North  to  the  South. 

He  found  alfo,  that  if  he  touch’d  an  Iron  Wire 
exaCtly  in  the  Middle  with  but  one  Pole  of  the 
Loadfone,  without  drawing  it  backwards  or  forwards, 
in  that  Place  would  be  the  Pole  of  the  Wire;  and 
the  two  Ends  would  be  the  contrary  Pole  of  the 
Wire,  and  were  accordingly  repelled  or  attracted  by 
the  Poles  of  the  Magnet ;  and  the  middle,  and  a- 
bout  an  Inch  more  on  each  fide,  was  attracted  on¬ 
ly  by  the  Pole  that  touched  it. 

MAGNETICAL  Amplitude,  is  an  Arch  of  the 
Horizon,  contain’d  between  the  Sun  at  his  Ri¬ 
ling  or  Setting,  and  the  Eaft  and  Weft  Point 
ot  the  Compafs:  Or  it  is  the  different  Rifing  or 
Setting  of  the  Sun  from  the  Eaft  or  Weft  Points 
of  the  Compafs;  and  is  found  by  obferving  the 
Sun  at  his  Rifing  or  Setting,  by  an  Amplitude  Com- 
pafs. 

MAGNETICAL  Azimuth,  is  an  Arch  of  the 
r  Horizon,  contained  between  the  Sun’s  Azimuth 
Circle,  and  the  Magnetical  Meridian:  Or  it  is  the 
apparent  Diftance  of  the  Sun  from  the  North  or 
South  Point  of  the  Compafs;  and  may  be  found 
by  obferving  the  Sun  with  an  Azimuth  Compafs, 
when  he  is  about  io  or  15  Degrees  high,  either  in 
the  Forenoon  or  Afternoon. 

MAGNETICAL  Meridian ;  See  Meridian. 

MAGNIFY,  is  a  Word  ufed  chiefly  in  refe¬ 
rence  to  Microfcopes ;  which  are  ufually  faid  to  mag¬ 
nify  ObjeCts,  or  to  make  them  appear  bigger  than 
they  really  are. 

But  in  reality,  Microfcopes  do  not,  nor  can  at  all 
magnify  any  ObjeCt,  but  only  fhew  more  of  it 
to  the  Eye  than  before  was  taken  Notice  of ;  as 
Vol.  II. 


will  be  apparent  from  the  following  Confidera- 
tions 

For,  Firft,  ’Tis  clear  that  the  Images  of  all  Ob¬ 
jects  which  are  reprefented  or  pictured  on  the 
Retina  in  the  Bottom  of  our  Eyes,  (and  by  which 
way  all  Vifion  is  made)  thofe  Images,  I  fay, 
muft  of  Neceflity  be  very  fmall,  in  Proportion 
to  the  ObjeCts  themfelves;  as  is  demonftrable  to 
any  one’s  Reafon,  that  will  confider  the  Small- 
nels  of  the  Fundus  Oculi ;  and  to  his  Senfes,  that 
will  but  take  the  Pains  to  try  the  Cartefan  Ex¬ 
periment,  of  putting  a  Bullock’s  Eye  in  the  Hole 
of  a  darkened  Room.  (Vid.  Cart.  Diopt.  cap. 
5.)  Now  there  being  no  Reafon  to  fuppofe, 
that  the  bare  Communication  of  that  PiCfure 
to  the  Brain  by  the  Optick  Nerve,  or  Animal 
Spirits  can  magnify  it  again,  fo  as  to  equal  it 
with  the  ObjeCts  themfelves;  it  muft  and  doth 
follow,  that  we  always  have  Things  reprefented 
to  us  lefs  than  they  are,  in  the  common  way  of 
Vifion. 

2.  At  any  confiderable  Diftance  we  lee  but 
very  little  of  the  ObjeCt  we  behold,  in  Compa- 
rifon  of  what  evades  our  Sight;  and  the  nearer 
we  come  to  it,  the  more  we  ftill  dilcover  of  it; 
and  whenever  we  look  in  grofs  upon  an  ObjeCt, 
our  Eye  cannot  take  Notice  of  many  minute 
Differences,  which,  when  we  come  to  obferve 
them  lingly,  do  yet  very  plainly  appear;  and  after 
the  neareft  View  we  can  make  with  our  bare  Eye, 
very  many  Parts  will  yet  remain  undifcoverable 
to  us :  So  that  all  that  the  Microfcope  doth,  is 
(  by  taking  off  the  Circular  Radiation  of  Light ) 
to  direCt  our  Eye  to  contemplate  thefe  minute 
Parts  diftinCtly,  fingly,  or  by  themfelves,  which 
before  we  could  either  but  confufedly,  or  not  at 
all,  difeern;  and  which  now  appearing  (our  Eyes 
thus  armed  with  a  Glafs )  very  plain  to  us,  make 
us  attribute  a  new  Magnitude  to  the  Body  we 
look  on,  becaufe  we  cannot  imagine  it  can  have 
thofe  Parts  (which  we  now  fo  diftinCtly  fee,  and 
which  before  we  could  not  fee )  unlefs  its  vifible 
Parts  lie  farther  aiunder  from  each  other  than  they 
did  before,  to  make  Room  for  thefe  new  to  come 
between  them. 

3.  But  ’tis  yet  farther  plain,  that  ’tis  impoflible 
any  Glaff  can  magnify  an  ObjeCt,  or  make  it 
bigger  to  us  than  it  really  is  in  it  felf :  For  to  do 
this,  muft  be  to  give  it  new  Parts,  and  to  remove 
the  vifible  Parts  it  hath  already  to  a  greater  Di¬ 
ftance  from  each  other ;  both  which  are  utterly  im- 
poflible. 

4.  If  you  make  a  very  fmall  Hole  in  a  Piece  of 
Tin  or  Brafs,  and  look  thro’  it  on  any  ObjeCt,  ic 
will  make  it  appear  much  bigger  than  before,  and 
fo  much  bigger  as  the  Hole  is  leffer;  which  plainly 
proves,  that  the  Reafon  of  any  Object’s  appearing 
bigger  thro’  a  Microfcope  is,  as  before,  only  bring¬ 
ing  the  ObjeCt  nearer  to  the  Eye,  and  letting  fome 
Parts  of  it  be  feen,  which  before  were  not  difeove- 
rable  by  the  bare  Eye. 

MAGNIFYING  Glafs  [in  Opticks]  A  little 
Sphere,  Convex  Lens,  &c.  which  affeCts  the  Rays 
of  Light  fo  in  tranfmitting  them,  as  that  the  Paral¬ 
lel  ones  become  converging,  and  thofe  which  were 
diverging  become  parallel,  by  which  Means  the  Ob¬ 
jeCts  feen  through  them  appear  larger  than  when 
view’d  by  the  naked  Eye. 

MAILE,  was  anciently  a  Kind  of  Money,  as 
fome  think;  for  Mailes  were  Half-pence  in  Henry 
the  Fifth’s  Time;  being  the  half  of  the  Silver  Ster¬ 
ling  or  Penny :  But  more  largely  it  feems  to  have 
been  any  Proportion  of  Grain,  or  any  other  Rent. 

4  Q^q  This 
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This  latter  in  the  North  is  called  Black-mail.  See 
Black-mail  in  Vol.  I. 

MAIM,  or  May  him,  in  Common  Law,  figni- 
fies  a  Corporeal  Hurt,  by  which  a  Man  lofeth 
the  Ufe  ’Of  any  Member  that  is  or  might  be  of 
any  Defence  to  him  in  Battel.  But  the  cutting  off 
an  Ear,  or  Nofe,  the  breaking  of  the  hinder  Teeth, 
or  fuch  lilee,  is  no  Maim  ;  and  rather  a  Deformity 
Of  the  Body,  than  diminiihing  of  Strength:  Yet 
cutting  off  a  Nofe,  or  cutting  or  difabling  any 
Limb  or  Member,  is  Felony  without  Benefit  Of  the 
Clergy. 

Maim  is  commonly  tried  by  the  Juftices  infpect- 
irtg  the  Party  ;  and  if  they  doubt  whether  it  be  a 
Maim,  or  not,  they  ufe  to  take  the  Opinion  of  fome 
able  Surgeon. 

MAIN  BODY,  of  Troops  in  an  Army,  is  that 
which  marches  between  the  Advance  and  the  Rear 
Guard ;  and  in  a  Camp,  that  which  lies  between 
the  two  Wings. 

MAIN -Maft  of  a  Ship,  is  a  long,  large,  and 
round  Piece  of  Timber,  landing  upright  in  her 
Middle  orWafte,  on  which  is  born  her  Main-Tard, 
and  Main-Sail.  Its  Length  is  ufually  2]-  of  the 
Length  of  the  Mid-fhip  Beam. 

MAlN-TOP-itf*/,  is  one  half  of  the  Length  of 
the  Main-maJI ;  and  the  Top-gallant-mafi  half  the 
Length  of  the  Main-top-mafi. 

MAINOUR#  Manourj  or  Meinour ,  in  a  Legal 
Senfe,  fignifieth  a  Thing  that  a  Thief  taketh  away, 
or  ftealeth  ;  As  to  be  raken  with  the  Mainour , 
is  to  be  taken  with  the  Thing  ftollen  about 
him. 

MAINPERNABLE,  is  he  that  may  be  let  to 
Bail.  See  the  Statute  of  Wefim.  i.  cap.  15.  made 
Anno  3.  E.  1.  what  Perfons  be  mainpernable ,  and 
what  nor. 

MAINPERNORS,  are  thofe  Perfons  to  whom 
a  Perfon  is  delivered  out  of  Cuftody  or  Prifon,  and 
they  become  Security  for  him,  either  for  Appear¬ 
ance,  or  Satisfaction.  They  are  called  Manucapto- 
res,  becaufe  they  do  as  it  were  manu  capers  &  ducere 
captivum  e  cuflodia  vel  prifona :  And  the  Prifoner  is 
faid  to  be  delivered  to  Bail,  from  the  Words  of  the 
Bail-piece,  viz..  A.  B.  &c.  traditur  in  B allium  J.  D. 
&  R.  R.  &c. 

MAINPRISE,  in  our  Law,  fignifies  the  taking 
or  receiving  a  Man  into  Friendly  Cuftody,  that 
otherwife  is  or  might  be  committed  to  Prifon, 
upon  Security  given  for  his  Forth-coming  at  a  Day 
afligned :  And  they  that  thus  undertake  for  any, 
are  called  Mainpernors,  ( which  fee  )  becaufe  they 
receive  him  into  their  Hands ;  whence  alfo  comes 
the  Word  Mainpernable,  denoting  him  that  may 
be  thus  bail’d :  For  in  many  Gales  a  Man  is  not 
mainpernable ;  whereof  fee  Bro.  Tit.  Mainprife  per 
totum  ;  and  F.  N.  B.  fol.  249.  When  Mainprifes 
may  be  granted,  and  when  not,  fee  Cromp.Jujtic. 
of  Peace,  fol.  1 36,  and  141.  And  the  Mirror  of 
Juftices  fays.  That  Pledges  be  thofe  that  Bail  or 
Redeem  any  Thing  but  the  Body  of  the  Man ;  but 
Mainpernors  are  thofe  that  free  the  Body  of  a 
Man;  and  therefore  that  Pledges  belong  properly 
ro  real  and  mix’d  Actions,  and  Mainpernors  to 
perfonal. 

MAINTAINOR,  is  he  thatfupports  orfeconds 
a  Caufe  depending  in  Suit  between  others,  either 
by  disburfing  Money,  or  making  Friends  for  either 
Party,  towards  his  Help. 

MAINTENANCE,  is  a  Law-Term,  fignifying 
the  A  (ft  of  a  Maintainor,  when  he  feconds  a  Caufe 
depending  between  others :  And  when  it  is  accoun¬ 
ted  Maintenance,  and  when  not,  fee  Broke  Tit. 


Maintenance.  The  Writ  that  liesagainft  a  Man  for 
this  Offence,  is  alfo  called  Maintenace. 

MAJOR  and  MINOR  [in  Mafick']  Term* 
us’d  of  the  Concords  which  differ  from  each  other 
by  Semitone. 

MAJOR -General,  is  an  Officer  in  an  Army, 
that  receives  the  General’s  Orders,  and  delivers 
them  out  to  the  Majors  of  the  Brigades,  with  whom 
he  concerts  What  Troops  are  to  mount  the  Guard, 
what  to  go  out  upon  Parties,  what  ro  form  Detach¬ 
ments,  or  to  be  fent  on  Convoys,  &c.  ’Tis  his 
Bufinelsalfo  to  view  the  Ground  toi'ncampon,  and 
he  is  next  lubordinate  to  the  Gener  al  and  Lieutenant- 
General. 

MAJOR  of  a  Brigade,  either  of  Horfe  or  Foot, 
is  he  that  receives  Orders,  and  the  Word,  from  the 
Major-General,  and  gives  them  to  the  particular 
Majors  of  each  Regiment.  And  the 

MAJOR  of  a  Regiment,  is  an  Officer  whole  Bu- 
finefs  it  is  to  convey  all  Orders  to  the  Regiment  ; 
to  draw  it  up,  and  to  exercife  it;  to  fee  it  march 
in  good  Order,  to  look  to  its  Quartets,  and  to  rally 
it,  if  it  happen  to  be  broken  in  an  Engagement, 
<&c.  He  is  the  only  Officer  in  a  Regiment  of  Foot, 
that  is  allowed  to  be  on  Horfeback  in  Time  of 
Service;  but  he  is  mounted,  that  he  may  fpeedily 
get  from  Place  to  Place,  as  Occafion  ferves.  There 
is  alfo  in  a  Garifon  an  Officer  next  to  the  Deputy- 
Governor,  which  is  called  the  Tovon- 

MAJOR;  He  ought  to  underftand  Fortification, 
and  hath  Charge  of  the  Guards,  Rounds,  Patrolles 
and  Centinels, 

MAJUS-^r,  is  a  W  rit  or  Proceeding  in  fome 
Cuftomary  Manors,  in  order  to  a  Tryal  of  Right 
of  Land. 

MAKE ;  a  Word  frequently  ufed  by  Lawyers, 
fignifying,  to  perform  or  execute :  As,  to  make  his 
Lain,  is  to  perform  that  Law  which  he  hath  for¬ 
merly  bound  himfelf  to ;  that  is,  to  clear  himfelf 
of  an  A£lion  commenced  againft  him,  by  his  Oath, 
and  the  Oaths  of  his  Neighbours.  To  make  Ser¬ 
vices  or  Cufoins,  is  nothing  elfe  but  to  perform 
them ;  and  to  make  Oath,  is  to  take  Oath. 

MALACIA,  [ uetKctxia.  Gr.]  is  a  depraved  Ap¬ 
petite,  which  covets  thofe  Things  which  are  not 
fit  to  be  eaten;  alfo  a  Tendernefs  of  Body.  Blan¬ 
chard. 

MALACTICA,  or  Emollientia,  [  (Mthcuvrj.  of 
Gr  to  mollify,]  are  Things  which  foften 
the  Parts  by  a  moderate  Heat  and  Moifture,  by 
diftolving  fome  of  them,  and  diffipating  others. 
Blanchard. 

MALAGMA,  \_fjciKAyjoA  Gr.]  the  fame  with 
Cataplafm ;  alfo  ’tis  ufed  in  the  fame  Senfe  as  Ma - 
lattica. 

MALETENT,  or  Maletolte ;  in  the  Statute  cal¬ 
led  sht  Confirmation  of  the  Liberties,  25  Ed.  i.e.j. 
is  interpreted  to  be  a  Toll  of  40  s.  for  every  Sack 
of  Wooll;  and  in  the  Statute  de  Tall  agio  non  conee- 
dendo  in  the  36th  Year  of  the  fame  King  Edw.  1.’ 
’tis  appointed,  that  Nothing  for  hereafter  ftiall  be 
taken  of  Sacks  of  Wooll,  under  the  Pretence  of 
Maletent.  It  feems  to  come  from  malum  Te Io¬ 
nium. 

MALEDICTION  [inl^w]  A  Curie  ordina¬ 
rily  anaexed  to  Donations  of  Lands,  i&c.  to 
Churches,  <&c.  imprecating  the  moft  direful  Pu- 
niftiments  to  thofe  that  fhall  infringe  them. 

MALIGNUS  Morbus,  a  malignant  Difeafe,  is 
that  which  rages  more  vehemently  and  continues 
longer  than  its  Nature  ufually  permits  it  to  do ;  as 
a  Peftilential  Fever,  &c. 

MALIGNANT 
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MALIGNANT  [in  Pbyfick ]  fee  Morbus  ma~ 
lignus. 

MALLEABIE,  that  which  which  will  bear  be¬ 
ing  hammered,  and  fpread,  being  beaten,  This 
Quality  belongs  in  the  higheft  Degree  to  Gold, 
which  is  the  moft  duffi/e  or  malleable  of  any  Metal 
Whatever.  Mr.  Bbyle  reckons  the  Qualifications 
requifite  to  Malieablenels,  to  be.  Having  the  Cor- 
’pulcles  or  Particles  of  fuch  an  adapted  Size,  Shape, 
and  Figure>  whether  hooked,  branched,  &c.  that 
they  can  take  faft  hold  of  one  another,  and  flick 
lb  clofe,  as  to  make  the  Body  fpread  eafily  under 
the  Hammer,  and  not  break  nor  crack. 

MALLEUS,  is  one  of  the  Four  little  Bones  in 
the  Ear. 

MALLEOLUS,  or  Malleus  Pedis,  is  Two-fold: 
External,  which  is  the  lower  Procefs  at  the  Foot 
of  the  Bone  of  the  Leg,  called  Fibula  ;  or  Inter¬ 
nal,  which  is  the  lower  Procefs  of  the  Bone  of 
the  Leg,  called  Tibia :  Thefe  make  up  or  form 
the  Ancle. 

Malleolus  is  alfo  ufed  as  a  Term  in  Botafty,  for 
a  Sprout  that  grows  out  of  a  Branch  which  grew 
out  its  felf  but  the  Year  before.  Columella. 

MALTHACODE,  Gr.]  is  a  Me¬ 

dicine  foftned  with  Wax.  Blanchard. 

MALUM  Mjrtuum,  the  Dead  Difeafe,  is  a  fort 
of  Scab;  fo  called,  becaufe  it  makes  the  Body  ap¬ 
pear  black  and  mortified.  It  is  in  Colour  black 
and  inclining  to  blue,  and  appears  with  a  crufty 
fort  of  Pimples,  unfeemly,  and  filthy,  but  without 
fending  out  Matter,  or  giving  the  Patient  Pain. 
It  infers  the  Hips  and  Legs  efpecially.  Blan- 
ahard. 

MALTHA,  a  kind  of  Cement  anciently  much 
ufed,  compofed  of  Pitch,  Wax,  Plaifter,  and 
Greafe. 

Alfo  another  made  of  Lime  flaked  in  Wine 
incorporated  with  melted  Pitch  and  frefh  Figs, 
with  this  laft  the  Romans  plaiftered  the  Infides  of 
their  Aqusedu&s. 

Natural  MALTHA,  a  kind  of  Bitumen,  with 
which  the  People  of  Afia  ufed  to  plaifter  their 
Walls.  If  this  Maltha  be  once  fet  on  Fire,  Wa¬ 
ter  will  not  extinguifh  it,  but  rather  make  it  burn 
more  fiercely. 

MAMILLARY  Artery,  or  the  Mammaria,  is  a 
Branch  of  the  Arteries  which  fupplies  the  Breafts, 
and  ififues  out  of  the  adjoining  Trunk  of  the 
Aorta,  as  feme  fay;  but  more  properly  it  ought 
to  be  faid  to  come  from  the  fuperior  Part  of  the 
Subclavian  Branch  of  the  Afcendihg  Trunk  of  the 
Aorta. 

MAMMA,  Mammilla,  Uber,  the  Breafts,  Dugs, 

C frc.  The  Grammarians  call  the  inner  Part  Ubera, 
and  the  outward  Protuberances  Mammce.  The 
Subftance  of  the  Breafts  is  a  white  and  foft  Body, 
confifting  internally  of  a  Congeries  of  Conglome¬ 
rated  Glandules,  by  the  means  whereof  the  Milk 
is  feparated  from  tne  Arterious  Blood,  and  is  con¬ 
veyed  out  by  very  little  Pipes,  which  pafs  through 
the  Nipples. 

MAMMARY  Vejfels,  are  the  Arteries  and  Veins 
that  run  through  the  Mufcles  and  Glands  of  the 
Breafts. 

MAMMIFORMES  Procejjus,  are  the  two  Apo- 
phyfes  of  the  Bone  of  the  back-part  of  the  Skull. 

MAN-BOTE,  was  formerly  a  Recompencefor 
Homicide,  or  a  pecuniary  Compenfation  for  killing 
a  Man. 

MANCA,  was  formerly  a  fquafe  Piece  of  Gold, 
commonly  valued  at  30  Pence ;  and  Mancufa  was 


as  much  as  a  Mark  of  Silver.  See  Canute's  Laws. 
Twas  called  Mancufa,  quafi  Manu  cufa. 
MANCUSA.  See  Manta. 

MANCIPLE,  a  Caterer;  there  was  anciently 
an  Officer  in  the  Temple  called  by  this  Name, 
now  the  Steward.  And  the  Name  and  Office  is 
retained  ftill  in  our  Colleges,  in  both  our  Uni- 
verfities. 

^  MANDAMUS,  is  a  Writ  that  lieth  after  the 
Year  and  Day ;  whereas  in  the  mean  Time  the 
Writ  called  Diem  clan  jit  extremum  hath  not  been 
fent  out  to  the  Efcheator  for  the  fame  Purpofe  to 
which  it  ffiould  have  been  fent  forth.  See  Diem 
claufit  extremum. 

Mandamus  is  alfo  a  Charge  to  the  Sheriff,  to 
take  into  the  King’s  Hands  all  the  Lands  and  Te¬ 
nements  of  the  King’s  Widow,  that  againft  her 
Oath  formerly  given,  marrieth  without  the  King’s 
Confent. 

MANDATE,  is  a  Commandment  of  the  King, 
or  his  Juftices,  to  have  any  thing  done  for  Dis¬ 
patch  of  Juftice;  whereof  you  fhall  fee  Diverlity 
in  the  Table  of  the  Register  Judicial  verbo  Mah- 
datum. 

MANDATARY,  in  Law,  is  he  to  whom  a 
Charge  or  Commandment  is  given:  Alfo  he  that 
obtains  a  Benefice  by  Mandamus. 

MANDIBULA,  or  rather  Maxilla,  the  Jaw;  is 
either  Upper  or  Lower.  The  Upper  Mandible  con- 
fifts  of  Twelve  Bones,  on  each  Side  Sik.  The 
Firft  is  at  the  external  Corner  of  the  Eye,  which 
joined  with  the  Fore-procefs  of  the  Bone  of  the 
Temples,  produces  the  Jugal  Bone.  The  Second 
conftitutes  the  inner  Corner  of  the  Eye,  has  a  large 
Paftage  in  it,  by  which  the  fuper-abundant  Moi- 
fture  of  the  Eye  defcehds  to  the  Noftrils.  The 
Third  is  within  the  Circle  of  the  Eye,  interpofed 
betwixt  the  other  two.  The  Fourth,  the  greateft: 
of  all,  forms  the  greateft  Part  of  the  Cheeks  and 
the  Palate,  and  is  elaborately  contrived  with  pro¬ 
per  Cavities  for  the  Reception  of  the  Teeth,  The 
Fifth  helps  to  make  the  Nofe.  The  Sixth,  with 
another  Bone  along  with  it,  terminates  the  Extre¬ 
mity  of  the  Palate.  And  all  thofe  are  joined  rather 
by  a  plain  Line,  than  by  Sutures.  The  Lower 
Jaw,  at  riper  Years,  grows  into  one  continued 
Bone,  extreme  hard  and  thick,  and  confequently 
very  ftrong,  Ic  has  two  Prcceffes,  one  Acute,  called 
Cor  one ;  and  the  other  in  the  Form  of  a  little  Head, 
called  Condylus.  It  has  two  Holes  within,  and  as 
many  without,  which  make  way  for  the  Nerves: 
The  under  Teeth  are  implanted  in  it,  and  is  jointed 
with  the  inner  fide  of  the  Bone  of  the  Temples, 
called  Os  petrofum.  To  thefe  Twelve  Bones,  Co¬ 
lumbus  and  Laurentius  are  for  adding  a  Thirteenth, 
which,  they  fay,  lies  between  the  innermoft  Space 
and  the  Os  fpharoides,  dividing  the  mod  inward 
Part  of  the  Noftrils  into  two  Parts,  like  a  Septum ; 
and  therefore  they  call  it  Vomer.  To  thele  B.  Ve- 
fa/ius  would  have  the  Ojfa  fpongiofa,  which  are 
in  the  innermoft  Cavity  ot  the  Nofe,  to  be  added 
alfo. 

MANDERIL,  [in  the  Art  of  Turnery]  a 
kind  of  wooden  Pully  that  makes  a  Member  ©f 
the  Leath. 

MANGER  in  a  Ship,  is  a  Circular  Place  made 
with  Planks  faftened  on  the  Deck,  right  under 
the  Hawfes,  being  about  a  Foot  and  a  half  in 
Height:  The  Ufe  of  which  is  to  catch  and  receive 
the  Sea-water,  beating  in  at  the  Hawfes  in  a  Strefs 
of  Weather. 
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MANIA,  I^clAa  Gr.]  a  fort  of  Madnefs,  is  a 
Deprivation  or  Imagination  and  Judgment,  with 
great  Rage  and  Anger,  but  without  a  Fever ;  altho’ 
a  Fever  ^nay  be  joined  with  a  Mania  proceeding 
from  fome  other  Caufe. 

MANICA  Hippocratic  or  Hippocrates  his  Sleeve, 
is  a  Woollen  Sack  or  Bag,  in  Form  of  a  Pyramid; 
wherewith  Aromatick  Wines,  Medicines,  and  ma¬ 
ny  other  Liquors  are  drained.  Tis  fo  called  by 

the  Chymifts.  . 

MANIPULUS,  is  a  Dry  Meafure,  ufual  with 
Phyficians  in  their  Prefcriptions:  For  it  is  a  deter¬ 
minate  Quantity,  to  wit,  as  much  as  can  be 
held  in  one  Hand,  meant  for  the  moft  part  of 
Herbs. 

Fafciculus  is  a  different  Quantity  from 

Manipulus,  an  Handful  j  for  it  properly  fignifies 
an  Armful. 

MANNER,  a  Word  now  much  inUfe,  which 
we  have  borrowed  from  the  French  Maniere.  In 
Painting,  it  fignifies  the  Ufage,  Way,  Mode,  or 
Manner  any  Painter  has  acquired,  not  only  in  the 
Management  of  his  Hand  or  Pencil;  but  alfo  as 
to  his  O bier vance  of  the  Three  principal  Parts  of 
Painting,  Invention ,  Dejign,  and  Colour :  And  ac¬ 
cording  as  any  one  hath  gotten  a  Habit  or  peculi¬ 
ar  Way  of  Painting,  we  fay,  Hehasfuch  a  Manner. 
If  it  be  agreeable  to  the  Rules  of  this  Art,  Natu¬ 
ral,  Strong,  Eafy,  and  duly  Proportioned,  we  fay, 
’Tis  a  Good  manner,  and  if  the  contrary,  A  Bad 
manner.  If  he  imitate  any  famous  Ancient  Pain¬ 
ter,  as  Mich.  Angelo,  Raphael,  &c.  we  fay.  He 
paints  after  their  manner.  So’tis  alfo  in  Sculpture  j 
and  now-a-days  in  Singing ,  or  Playing  on  any  In- 
flrument:  When  we  would  expref:  our  Approba¬ 
tion  of  any  one’s  Way  of  Singing  or  Playing ,  we 
fay.  He  hath  a  very  Good  manner. 

MANNER,  [in  Poetry ]  is  ufed  to  fignify  the 
Genius,  Inclination  and  Humour  which  the  Poet 
gives  to  his  Perfon,  or  that  which  diftinguifhes  his 
Characters. 

MANNER  ;  befides  what  hath  been  faid  about 
Manner,  I  muft  take  notice  that  they  fay  in  Archi¬ 
tecture,  That  an  Order  Heroically  and  Gigantical¬ 
ly  defigned;  where  the  Divifion  of  the  principal 
Members  is  put  into  a  few  Parts;  but  thofe  having 
all  a  bold  and  ample  Relievo ,  is  after  the  Grand 
Manner.  As  for  Example,  in  a  Corniche,  if  the 
Gola  or  Cimatium  of  the  Corona ;  the  Coping,  the 
Modillions  or  Dentelli  make  a  noble  Appearance  by 
the  Gracefuinefs  of  their  Projedtures ;  and  that  we 
fee  none  of  that  ordinary  Confufion  which  refults 
from  thofe  little  Cavities,  quarter  Rounds  of  the 
Afragal,  and  fuch  little  Ornaments  as  produce 
no  effedt  in  great  and  maffy  Works,  and  which  do 
impertinently  juftle  out  the  graceful  and  principal 
Members ;  then  will  the  Manner  of  this  Corniche 
appear  folemn  and  great,  and  approve  it  felf  to  be 
performed  after  La  Grand  Maniere.  In  Mr.  Eve¬ 
lyns  Parallel  of  Ancient  and  Modern  Architecture, 
Chap.  5.  p.  25.  you  have  a  fine  Draught  of  this 
Grand  Manner,  in  an  ancient  Dorick  Pillar  which 
was  found  at  Albano,  joining  to  the  Church  of  St. 
Mary  near  Rome. 

MANNEQUIN,  [with  Painters }  a  little  Sta¬ 
tue  or  Model,  madefometimes  of  Wax,  and  fome- 
times  of  Wood;  the  Junctures  or  Joints  of  which 
are  fo  contriv’d,  as  that  it  may  be  put  into  any  Al¬ 
titude  the  Artift  pleafes,  and  the  Draperies  and 
Folds  of  the  Garments  be  adjufted  or  difpofed  at 
Dilcretion. 

MANNOPUS,  a  Term  in  the  CommonLaw, 
.  fignifying  Goods  taken  in  the  Hand  of  an  appre¬ 
hended  Thief. 


MANOR,  was  a  Noble  fort  of  Fee  granted 
partly  to  Tenants  for  certain  Services  to  be  per¬ 
formed,  and  partly  refcrved  to  the  Ufe  of  the  Fa¬ 
mily,  with  Jurildidtion  over  his  Tenants  for  their 
Farms:  The  whole  Fee  was  termed  a  LordJJoip,  of 
Old  a  Barony ;  from  whence  the  Court,  that  is  al¬ 
ways  an  Appendant  to  the  Manor  is  called.  The 
Court-Baron.  Now  a  Manor  rather  fignifies  the  Ju- 
rifdidtion  and  Royalty  incorporeal,  than  the  Land 
or  Site :  For  a  Man  may  have  a  Manor  in  grojs, 
that  is,  the  Right  and  InterelF  of  a  Court-Baron, 
with  the  Perquilites  thereunto  belonging;  and  ano¬ 
ther,  or  others  have  every  Foot  of  the  Land.  But 
at  this  Day  a  Manor  cannot  be  made,  becaufe  a 
Court-Baron  cannot  now  be  made,  and  a  Manor 
cannot  be  without  a  Court-Baron. 

MANSE,  is  a  Parfonage  or  Vicarage-Houfe  for 
the  Incumbent  to  live  in,  and  was  originally,  and 
is  now,  an  eflential  Part  of  the  Endowment  of  a 
Parifh-Church,  together  with  the  Glebe  and  Tithes. 

MAN-SLAUGHTER,  is  the  unlawful  killing 
of  a  Man ,  without  prepenfed  Malice :  As  when 
two,  that  formerly  meant  no  Harm  one  to  another, 
meet  together,  and  upon  fome  fudden  Occafion 
falling  out,  the  one  killeth  the  other.  It  differeth 
from  Murther,  becaufe  it  is  not  done  with  forego¬ 
ing  Malice;  and  from  Chance-medley,  becaufe  it 
hath  a  prefent  Intent  to  kill.  And  this  is  Felony, 
but  admitted  to  the  Benefit  of  the  Clergy  for  the 
firft  Time. 

MANTELETS,  in  Fortification,  are  a  kind  of 
moveable  Pent-houfes,  and  are  made  of  Pieces  of 
Timber  faw’d  into  Planks;  which  being  about  three 
Inches  thick,  are  nail’d  one  over  another  to  the 
Height  of  almoft  fix  Foot.  They  are  generally 
cafed  with  Tin,  and  fet  upon  little  Wheels,  fo  that 
in  a  Siege  they  may  be  driven  before  the  Pioneers, 
and  ferve  as  Blinds,  to  fhelter  them  from  the  Ene¬ 
mies  Small-lhot.  There  are  alfo  other  Sorts  of 
Mantelets,  cover’d  on  the  Top,  whereof  the  Miners 
make  ufe  to  approach  the  Walls  of  a  Town  or 
Cattle. 

MANTLE,  in  Heraldry,  is  that  Appearance  of 
the  Foldings  of  Cloth,  Flourifhing  or  Drapery  that 
is  in  any  Achievement  drawn  about  a  Coat  of  Arms : 
’Tis  fuppoled  to  have  formerly  been  the  Reprefen- 
tation  of  a  Mantle  of  State  in  Blazon ;  ’tis  always 
faid  to  be  doubled,  i.  e.  lined  throughout  with  one 
of  the  Furs,  as  Ermin,  Pean,  Verry ,&c. 

MANTLE-lVee  [in  Architedure~\  is  the  lower 
part  of  a  Chimney,  or  that  part  laid  acrofs  the 
Jaumbs,  and  which  fuftain  the  Compartment  of 
the  Chimney-piece. 

MANU  ALIA  Beneficia,  were  formerly  fuch 
daily  Diftributions  or  Portions  of  Meat  and  Drink, 
as  were  allotted  to  the  Petty  Canons  and  other 
Members  of  Cathedral  Churches  for  their  ordina¬ 
ry  Subfiftence. 

MANUCAPTIO,  is  a  Writ  that  lies  for  a  Man, 
who  taken  upon  Sufpicion  of  Felony,  and  offering 
lufficient  Bail  for  his  Appearance,  cannot  be  ad¬ 
mitted  thereto  by  the  Sheriff,  or  other  having  Power 
to  let  to  Mainprize. 

MANUMISSION,  is  the  Term  for  making  a 
Slave  or  a  Bondman  free:  You  have  the  Form  of 
this  as  it  was  ufed  in  the  Conqueror’s  Time,  in 
Lambert's  Fol.  126.  The  Terms  of  the 

Law  make  two  Kinds  of  Manumijjion ;  one  ex- 
preffed,  and  the  other  implied:  That  exprejfed  was 
by  Deed,  or  Publick  Declaration :  That  implied 
was  when  the  Lord  made  an  Obligation  for  Pay¬ 
ment  of  Money  to  his  Villain  at  a  certain  Day ; 
or  fued  him  when  he  might  enter  without  Suit; 

3  or 


MAR 


MAR 


or  when  he  granted  him  an  Annuity,  or  Leafed 
Land  to  him  for  Years,  or  for  Life,  &c. 

MANU-OPERA,  are  flolien  Goods  taken  up¬ 
on  a  Thief  apprehended  in  the  Fatft. 

MANU-PASTUS,  in  the  Law  Dialeft,  is  often 
ufed  for  a  Domettick  Servant,  one  red,  as  it  were> 
by  the  Hand  of  his  Matter. 

MANU-PES,  is  ufed  in  the  Charter  of  Richard 
the  Third  tor  a  Foot  of  full  and  legal  Length. 

MANLJ-PRISOR,  one  who  was  Bail-pledge  or 
Security  for  another  Perfon. 

M  \NUS,  was  anciently  ufed  both  for  an  Oath 
and  him  that  took  it.  If  a  Man  fwore  alone  in 
the  Court,  he  was  faid  to  do  it  propria  manu ;  but 
if  he  brought  three  or  more  Witnefles  to  /wear 
for  him,  he  was  Lid  tertia  manu  jurare. 

MANUS  Chrifti ,  is  a  fort  of  refined  Sugar,  fo 
called,  becaufe  it  is  put  into  Cordials  for  very  weak 
People.  Blanchard. 

M  ANUTENENTIA,  is  a  Writ  ufed  in  cafe  of 
Maintenance.  See  Maintenance. 

MANWORTH  [in  old  Law-Books']  the  Price 
or  Value  of  a  Man’s  Head,  every  Man  being  ra¬ 
ted  at  a  certain  Price  according  to  his  Degree;  ac¬ 
cording  to  which,  in  old  time.  Satisfaction  was 
made  to  his  Lord,  if  any  Perfon  kill’d  a  Man. 

MAP,  is  a  Defcription  of  the  Earth,  or  fome 
particular  Parc  thereof,  projected  upon  a  plain 
Superficies;  deferibing  the  Form  of  Countries,  Ri¬ 
vers,  Situation  of  Cities,  Hills,  Woods,  and  other 
Remarks. 

MARASMODES,  [(Jtotp&rpLUtPnf,  of  pLctfetUu, 

Gr.  to  decay]  is  the  Term  for  a  Fever,  which  at 
laft  ends  in  a  Confumption. 

MARASMUS  [Mafarjt*©-,  of  pt.cf.pa.liHV,  Gr.  to 
wajle]  an  extreme  Maciation  or  Confumption  of 
the  whole  Body. 

MARAVEDIS,  a  little  Spanifb  Coin  of  Cop¬ 
per,  in  Value  fomething  more  than  a  French  De¬ 
nier.  • 

MARCHASITE,  is  the  General  Term  for  a 
Mineral  Body ,  having  in  it  fome  Metalline  Parts; 
tho’  many  of  them  hold  but  a  very  little  Quantity 
of  Metal.  See  Foffils. 

MARCHET  Mulieris ,  the  fame  with  Mer- 

MARCHETA  j  chetum. 

MARCHES,  are  now  the  Bounds  between  Eng¬ 
land  and  Wales,  or  England  and  Scotland ;  and  the 
Marches  of  Scotland  are  divided  into  Wefl  and  Mid¬ 
dle  Marches.  The  Word  Marches  is  ufed  alfo  in 
Stat  24.  Hen.  8.  12.  for  the  Borders  of  the  King’s 
Dominions  in  general,  as  being  derived  from  the 
Germ.  March,  which  fignifies  a  Bound  or  Limit; 
and  thefe  Noblemen  who  lived  near  thefe  Marches, 
are  frequently  in  our  Statutes  called  Marchers. 

MARINE  Barometer.  -See  Barometer. 

MARISCA,  the  fame  that  Ficus. 

MARITAGIUM  habere,  fignified  formerly  to 
have  .the  free  Difpofal  of  an  Heirefs  in  Marriage, 
which  was  a  Favour  granted  by  the  King,  who 
was  the  Guardian  of  all  Wards  or  Heirs  in  Mino¬ 
rity,  to  fome  fpecial  Favourite  or  Friend. 

M  ARIT  AGIU  M  Liberum ,  Frank  Marriage,  was 
when  a  Baron,  Knight,  or  Freeholder  granted  fuch 
a  Part  of  his  Eftace  with  a  Daughter  to  her  Huf- 
band,  and  the  Heirs  of  his  Body,  to  hold  without 
any  Homage  or  Service  to  the  Donor. 

MARITAGIO  amiffo  per  defaltam,  is  a  Writ 
for  the  Tenant  in  Fr ank- Marriage ,  to  recover 
Lands,  c'rr.  whereof  he  is  divorced  by  another. 

MARITAGIO  Forisfat'io.  See  Forfeiture  of 
Marriage. 
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MARK,  the  Saxons  called  it  Mancut,  Mancufa, 
and  Mearc,  and  among  them  it  contained  Thirty 
Pence,  which  of  their  Money  was  Six  Shillings. 

Tis  not  certain  when  the  Mark  came  to  be  valued 
as  at  13  s.  r^d.  But  M.  Paris,  in  the  Life  of  Gua- 
nnus  Abbot  of  St.  Albans,  tells  us,  that  a  Mark 
{A.D.  11 94.)  was  of  this  precife  Value.  Since  the 
Conqtiefl  there  was  never  any  Coin  of  this  Name 
itruck,  as  appears  j  but  probably  there  might  be 
fuch  beiore  in  the  Saxons  Time,  and  with  fome 
Mai  k  or  Stamp  upon  it,  as  may  be  concluded 
from  the  W ord  Mark.  Stow  in  his  Annals,  p.  32. 
and  691,  faith,  a  Mark  of  Gold  was  eight  Ounces, 
twelve  Mark  of  Gold  Troy  was  200  1°  of  Englifh 
Money;  after  which  Rate  each  Mark  weighed 
16/.  13  s.  4  d. 

Skene  de  Verb,  fignif.  faith,  a  Mark  fignifies  an 
Ounce  Weight,  whereof  the  Drachm  is  the  eighth 
Part,  as  the  Ounce  is  the  eighth  of  the  Mark. 

MARLINE,  is  a  fmall  Line  made  of  Hemp  un- 
twifted,  that  it  may  be  the  more  gentle  and  plia¬ 
ble;  its  Ufe  is  to  feize  the  Ends  of  Ropes  from 
farcing  out :  They  ufe  it  alfo  to  feize  the  Straps  at 
the  Arfe  (as  they  call  it)  or  lower  End  of  the  Block. 
Marling  a  Sail,  is,  when  being  fo  ript  out  of  the 
Bolt  Rope,  that  it  cannot  be  iewed  in  again,  the 
Sail  is  fatten’d  by  Marline,  put  thro’  the  Eye-let 
Holes  made  in  it  for  that  Purpofe  unto  the  Bolt- 
Rope. 

MARLINE  Spikes,  are  fmall  Spikes  of  Iron 
made  for  the  fplicing  together  of  fmall  Ropes; 
and  alfo  to  open  the  Bolt  Ropes  when  the  Sails 
are  fewed  into  them.  They  are  only  a  kind  of 
fmall  Fiddj  which  fee. 

MARMORATA  Aurium,  Ear-wax,  is  a  certain 
Excrement  of  the  Ear,  laid  there  in  the  Auditorv 
Pattage  from  the  Openings  of  the  Arteries,  or  Sweat 
out  from  the  Cartilages. 

MARQUETRY,  a  fort  of  inlaid  Work,  com¬ 
pos’d  of  many  different  Pieces  of  hard  fine  Wood, 
of  different  Colours,  cut  into  thin  Plates  or  Slices, 
and  fattened  on  a  Ground,  and  fometimes  inrich’d 
with  Ivory,  Tin,  Brafs,  Tortoife-fhell,  <&c.  alfo  fome 
are  made  in  the  like  manner  with  Marble ;  others 
with  Glafs,  and  fome  with  precious  Stones. 

MARQUIS  or  ?  is  now  a  Title  of  Honour  next 

MARQUESS  S  before  an  Earl,  and  next  after 
a  Duke.  I  he  Name  feems  to  be  derived  from  the 
Germ.  March,  a  Bound  or  Limit;  and  therefore  was 
as  much  as  Cuftos  Limitis,  or  Comes  fbi  Frafetfus 
Limitis.  Among  the  old  Britains  it  was  the  Cu- 
ftom,  and  after  them  of  the  Saxons,  to  give  the 
Title  of  Reguli  to  all  the  Lords  that  had  theCuftody 
and  Charges  of  their  Marches  or  Bounds ;  as  Selden 
fhews  in  his  Mare  Claufum ,  Lib.  2.  c.  19.  But  in 
Richard  U.  his  time,  the  Title  of  Marqueffes ,  in- 
ttead  of  Lords  Marches  came  to  be  given  to  fuch 
as  were  Governors  of  the  Marches. 

MARROW.  See  Medulla. 

MARS.  Mr.  Flam  [lead  and  CaJJtni  have,  by  ac¬ 
curate  Obfervations,  found  the  horizontal  Parallax 
of  this  Planet  to  be  about  25  Seconds,  and  cer¬ 
tainly  not  greater. 

MARS,  the  Name  of  one  of  the  Planets  which 
moves  round  the  Sun  in  an  Orbit  between  that  of 
the  Earth  and  Jupiter. 

To  view  this  Planet,  there  requires  a  good  Te- 
lefcone,  with  fmall  Apertures  on  the  Objedf-glafs, 
or  el/e  his  Glairy  Light  makes  but  a  confufed  Ap¬ 
pearance. 

This  Planet,  as  well  as  the  reft,  borrows  its 
Light  from  the  Sun,  and  has  its  Increafe  and  De- 
creafe  of  Lighr  l:ke  the  Moon-f  and  it  may  be  fieen 
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aim  oft  biffedted  when  in  his  Quadratures  with 
theS#«,  or  in  his  Ferigceon ,  but  never  corniculaced 
or  falcated  as  the  other  Inferiors. 

March  io,  1665.  Dr.  Hook  obferved  this  Planet, 
with  a  36  Foot  Tube,  and  law  its  Body  as  large 
very  near  as  the  Moon  at  Full  ;  and  in  it  he  obfer¬ 
ved  feveral  Spots,  and  particularly  a  triangular  one; 
which  having  a  Motion,  he  concluded  the  Planet 
to  have  a  turbinated  Motion  round  its  Centre. 

In  the  Year  1666,  February  the  6th,  in  the 
Morning,  Mr.  Cajfini,  with  a  16  Foot  Telefcope, 
obferved  two  dark  Spots  in  the  firft  Face  of  Mars , 
moving  from  n  at  Night  umil  break  of  Day. 

February  the  24th  in  the  Evening,  he  faw  two 
other  Spo.s  in  the  other  Face  of  this  Planet,  like 
thofe  of  the  firft,  but  much  bigger :  And  continu¬ 
ing  the  Obfervations,  he  found  the  Spots  of  rhefe 
two  Faces  to  turn  by  little  and  little  from  Eaft  to 
Weft,  and  to  return  at  the  Space  of  24  Hours, 
40  Minutes,  to  the  fame  Situation,  wherein  they 
were  feen  at  firft.' 

Whence  he  concluded.  That  the  Revolution 
of  this  Planet  round  its  Axis,  is  perform’d  in  the 
fpace  of  24  Hours,  40  Minutes,  or  thereabouts. 

The  Diftance  of  Mars  from  the  Sun ,  is  about 
one  and  an  half  of  that  of  the  Earth  from  the 
Sun ;  and  therefore  to  an  Eye  placed  in  Mars , 
the  Diameter  of  the  Sun  would  appear  by  one 
and  an  half  lefs  than  it  doth  to  us,  and  confe- 
quently  his  Light  and  Heat  will  be  but  half  of 
what  it  is  here  on  our  Earth ;  but  this  admits  of 
a  fenfible  Variation,  becaufe  of  the  great  Eccen¬ 
tricity  of  Mars  his  Orbit,  yet  not  fo  great  as  in 
Mercury . 

Mars  his  Year  is  almoft  twice  as  long  as  ours, 
and  his  Natural  Day  a  little  greater  than  ours ; 
but  his  Artificial  Day,  or  the  Time  in  which  the 
Sun  appears  above  his  Horizon  (befides  the  Twi¬ 
light  before  Sun-rife,  and  after  Sun-fet,  according 
to  the  daily  Height  of  the  Atmofphere)  is  almoft 
every  where  equal  to  his  Night  ;  and  confequently, 
in  one  and  the  fame  place  on  his  Surface,  there 
can  be  but  little  Variety  of  Seafons  as  to  Summer 
and  Winter,  <&c.  the  Reafon  of  which  is.  That 
the  Axis  of  the  Diurnal  Revolution  of  this  Pla¬ 
net,  is  nearly  at  Right  Angles  with  the  Plane  of 
the  Orbit.  But  Places  fnuate  in  divers  Latitudes, 
or  at  divers  Diftances  from  his  Equator,  will  have 
very  different  Degrees  of  Heat,  by  reafon  of  the 
different  Inclination  of  the  Sun’s  Rays  to  the  Ho¬ 
rizon  ;  as  is  the  Cafe  of  our  Earth  when  the  Sun 
is  in  the  Equinoxes. 

And  from  hence  the  Learned  Dr.  Gregory,  in  his 
Aftronom,  Fhyfi  <&  Geometr.  p.473,  conjectures  ve¬ 
ry  probably,  That  the  Fafcite  of  this  Planet  doarife: 
which  are  certain  Swathes  or  Fillets  which  appear 
in  Mars,  and  are  pofited  parallel  to  his  Equator. 
For  iince  there  is  always  in  the  fame  Climate  (here) 
nearly  the  fame  Degree  of  Heat,  ’tis  likely,  that 
thefe  Spots  in  Mars  owing  their  Original  to  Heat 
and  Cold,  (as  in  our  Earth  Clouds  and  Snow  do) 
may  be  extended  in  the  faid  Climates  in  Parallels 
to  the  Equator,  or  to  the  Circle  of  Mars's  Diurnal 
Revolution,  and  fo  form  the  Fafcice.  And  the  fame 
is  true  of  Jupiter,  which,  as  well  as  Mars,  hath  a 
perpetual  Equinox. 

That  Mars  hath  an  Atmofphere,  like  ours,  is 
argued  from  the  Phenomena  of  the  Fixed  Stars 
appearing  obfeur’d,  and,  as  it  were,  extind:,  when 
they  are  feen  juft  by  the  Body  of  Mars :  And  if  fo, 
a  Spectator  in  Mars  will  hardly  ever  fee  Mercury, 
onlefs  it  may  be  in  the  Sun,  when  that  Planet  paf- 
fes  over  his  Disk  like  a  Spot,  as  he  doth  foraetiraes 
to  us.  1 


To  an  Eye  in  Mars,  Venus  will  appear  about  as 
far  from  the  Sun,  as  Mercury  doth  from  him  with 
us;  and  the  Earth,  as  far  as  Venus  appears  to  us, 
to  be  from  the  Sun.  And  w'hen  the  Earth,  being 
feen  from  Mars ,  appears  in  Conjunction  with,  and 
very  near  to  the  Sun,  the  Martial  Spectator  will 
fee  that  which  Cajfini  once  or  twice  faw  in  Venus , 
viz.  the  lower  Planet  (or  the  Earth)  appear  horned 
or  falcated;  and  its  Satellite,  the  Moon  of  the 
fame  Figure,  and  at  its  greateft  Diftance,  not  a- 
bove  15  Minutes  of  a  Degree  from  the  Earth. 
Greg.  Afironom. 

MARS  [with  Aflrologers ]  is  held  to  be  a  Maf- 
culine  Planer,  noCturnal.  hot  and  dry,  and  to  be  a 
malignant  Planer,  and  by  them  is  called  the  Little 
Unfortunate. 

MARS  [amongft  the  Chymifis ]  fignifies  Iron,  be¬ 
caufe  imagined  under  the  Influence  of  that  Planer. 
Naturalifts  abundantly  inform  us  concerning  the 
Production  of  this  Metal;  and  phyfical  Writers 
fufficiently  prove  how  much  it  is  preferable,  for  all 
medicinal  Purpofes,  to  Steel,  which  is  only  a  more 
hardened  compaCt  Iron,  made  fo  by  Art,  whereby 
it  is  render’d  more  unfit  to  yield  thofe  Principles  or 
Parts  in  Preparation,  which  the  Phyfician  requires 
to  be  drawn  out.  And  becaule  this  has  fo  great  a 
fhare  in  Medicine,  it  is  worth  explaining  by  what 
manifeft  Properties  this  Metal  comes  to  afford  fo 
much  of  moment  for  fuch  Ufes:  And  to  this 
purpofe  thus  far  in  common  may  be  concluded, 
as  from  all  other  metalline  Particles,  That  fuch  as 
can  be  mixed  With  the  Blood,  and  made  part  of 
the  circulating  Fluid,  muft  of  courfe,  by  the  necef- 
fary  Laws  of  Motion,  from  their  luperior  Gravities, 
be  of  great  Force  to  break  their  way,  where  Par¬ 
ticles  of  lefs  Gravities  cannot  get  through:  For 
Mechanics  teach  nothing  more  plainly,  than  that 
the  Momenta  of  all  Percuflions,  are  as  the  ReCtan- 
gles  under  the  Gravities  and  the  Celerities  of  the 
moving  Bodies ;  by  how  much  more  Gravity  then 
a  metalline  Particle  has  beyond  any  other  Particles 
in  the  Blood,  if  their  Celerities  are  equal,  by  fo 
much  the  greater  will  the  Strqke  of  the  metalline 
Particle  be  againft  every  thing  that  ftands  in  its 
way,  than  of  any  other  not  fo  heavy,  and  therefore 
will  any  Obftru&ions  in  the  Glands  and  Capilla¬ 
ries  be  fooner  removed  by  fuch  Particles,  than  by 
thofe  which  are  lighter.  This  is  a  way  of  Reafon- 
ing  that  is  plain  to  the  meaneft  Capacity;  and  al- 
tho’  it  may  be  called  mathematical,  a  Name  (hock¬ 
ing  to  feme  in  Phyfic,  yet  it  has.no  Conjuration 
in  it,  unlefs  to  force  Aflent  by  Demonftration. 

But  if  Steel  or  Iron  has  this  Property  by  virtue 
of  the  Solidity  and  fpecific  Weight  of  its  Particles, 
in  common  with  fome  other  Metals,  it  has  alfo 
fomewhat  further  of  an  Advantage  of  being  a  pow¬ 
erful  Deobftruent,  from  the  Shape  of  its  compo¬ 
nent  Parts;  for  both  our  Sight  and  Tafte  convince 
us  of  their  pointed  angular  Forms,  efpecially  if  we 
view  them  in  their  Shoots  into  Cryftals,  in  making 
the  Vitriol  or  Salt  of  Iron:  For  another  Reafon 
therefore,  that  is,  the  fharp  and  pointed  Figures  of 
the  Particles  of  Iron,  will  they  be  efficacious  to  cut 
their  way  through  many  Hindrances ;  fo  that  upon 
a  double  account  we  fee  how  this  Metal  deferves 
its  Efteem  of  being  a  noble  Deobftruent.  What 
has  been  obferved  likewife  concerning  Fermenta¬ 
tion,  or  inteftine  Motion  being  increafed  by  Par¬ 
ticles  elaftic,  does  alfo  plainly  account  how  this 
Medicine  comes  to  heat  the  Blood;  for  the  Refi- 
lition  of  an  elaftic  Particle,  upon  its  Occurfion  a- 
gainft  any  thing  that  flops  it,  contributes  to  increafe 
another  kind  of  Motion  in  a  circulating  Fluid,  than 
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that  which  is  parallel  to  the  Axis  of  the  Vefiel 
through  which  it  is  propelled ;  and  it  is  this  mixed 
Motion,  upon  which  the  Heat  and  Fluidity  of  the 
B.ood  depends,  fothat  the  chalybeate  Particles  be¬ 
ing  alfo  elaft.c,  they  do  heat  and  thin  the  Blood, 
by  promoting  its  inteftine  Motion,  as  well  as  help 
it  thro’  Paffages,  by  increaling  its  Weight  and 
Force  againft  them. 

There  is  another  obvious  Property  of  Iron,  and 
many  of  its  Preparations,  which  we  have  never  yet 
had  tolerably  accounted  for;  and  that  is,  its  Aftrin- 
gency  in  the  Bowels,  and  its  promoting  of  Urine  ; 
which  may  to  fome,  at  flrft  fight,  feem  to  be  dif¬ 
ferent  Effedts  from  the  fame  Caufe :  But  this  will 
not  appear  ftrange,  when  we  confider  its  ftiptick 
corrugating  Tafte  upon  the  Tongue,  which  cannot 
but  arife  from  the  Points  and  Angles  of  its  Parti¬ 
cles.  When  therefore  it  conies  into  the  Bowels, 
as  often  as  thofe  Particles  touch  any  of  the  Fibres 
of  their  inner  Coat,  thofe  Fibres  by  the  fame  Me- 
chanifm  will  contradf ;  and  fo  by  the  Paflage  of  a 
Chalybeat  through  the  fnteftines,  will  they  be  gent¬ 
ly  drawn  into  fuch  Corrugations,  as  to  retain  their 
Contents  longer  by  the  Paffages  being  rendered 
ftraicer.  And  that  thefe  Medicines  have  this  Ef¬ 
fect  in  the  Bowels  by  this  means,  is  further  evi¬ 
dent  from  the  Twitches  they  give  the  Stomach 
iometimes  at  their  firffc  Admiffion,  infomuch  as  to 
draw  it  frequently  into  a  general  Contraction,  and 
occafion  their  Ejedfment  by  Vomit. 

Upon  another  Account  alfo  does  Iron  aftringe 
in  thofe  Parts,  and  that  is,  by  hardening  the  Faeces 
themfelves,  whereby  they  are  longer  retrained.  In 
the  crude  Contents  of  the  Bowels,  there  are  many 
Particles  grofs  and  large  in  their  Surfaces,  which 
may  be  the  fibrous  Part  of  Food  not  digefted  e- 
nough  to  go  off  any  other  way  but  by  Stool.  Now 
thefe  Filaments,  or  little  Shreds  of  Fibres,  tho’  in 
themfelves  inanimate,  are  capable  in  themfelves  of 
Contraction,  or  rather  Corrugation,  upon  the  Con¬ 
tact  and  Impulfe  of  a  fharp-pointed  Particle,  as  we 
fee  in  Leather,  Vellum,  or  any  other  membranous 
Subftances,  how  they  will  fhrink  up  at  the  Con¬ 
tact  of  Particles  of  Fire,  or  any  fubtle  Acid;  fo  that 
befides  hardening  the  Coats  of  the  Inteftines,  the 
Particles  of  a  chalybeate  Medicine  aftringe ;  that  is, 
occafion  more  confiftent  and  lefs  frequent  Stools, 
by  hardening  the  Contents  of  the  Bowels,  and 
rendering  them  tnore  flow  of  Expulflon;  But  the 
Cafe  is  very  different  when  thefe  Particles  are 
ftrained  into  a  Fluid  as  fine  as  ^henflelves,  and 
are  propelled  in  Canals  with  a  great  Velocity.  Tho’ 
fmart  and  frequently  repeated  Vibrations  of  an  Ar¬ 
tery,  prevent  any  fuch  ConraCt  as  was  admitted  of 
in  the  Bowels,  and  only  ferves  to  forward  their 
Motions;  fo  that  they  can  do  nothing  here  but  go 
on  with  the  Current,  until  their  Force  ftrikes  them 
thro’  fome  fecrecory  Outlet :  But  by  their  Rapidity 
and' more  forcible  Refilitiom  upon  all  Occalions, 
they  cannot  in  this  Scene  but  greatly  contribute 
to  thin  the  Fluid,  of  which  they  make  a  part,  and 
difpofe  it  more  to  fupply  the  thinner  Secretions,  of 
which  that  by  Urine  is  chief:  As  alfo  does  the 
Gravity  of  their  Parts,  fo  far  as  the  circulating 
Force  will  admit  its  Influence,  more  difpofe  them 
to  go  off  that  way,  as  it  does  moft  of  a  faline 
Nature,  and  fuch  as  are  a-kin  thereunto.  After 
this  there  can  need  but  little  to  explain  how  chaly¬ 
beate  Medicines  anfwer  fo  cffedtually  that  known 
Intention  of  promoting  the  menftrual  Dilcharges; 
for  by  heating  the  Blood,  that  is,  rendering  it  more 
fwift  and  fluid,  the  Blood  muft  take  up  more  room 


and  prefs  harder  againft  the  Sides  of  the  Veflels; 
and  by  increafing  its  Quantity  of  Impufe,  it  alfo 
preffes  or  ftrikes  hardeft  againft  whatfoever  oppo- 
fes  it,  infomuch  as  fometimes  to  break  the  Veflels 
themfelves;  and  thefe  Effedts  it  is  moft  likely  to 
have,  of  breaking  the  Veflels,  where  their  Contor¬ 
tions  or  Obliquities  are  greateft,  in  proportion  to 
their  Capacities  and  Diftances  from  the  Heart : 
Whereloever  therefore  the  Veflels  turn  oft  neareft 
to  Right  Angles,  and  their  Capacities  are  greateft, 
at  fuch  a  Place  the  Blood  is  moft  likely  to  break 
through;  and  fuch  is  the  Contexture  of  the  uterine 
Blood  Veflels. 

MARSHAL  :  There  are  with  us  divers  Officers 
of  this  Name ;  as  Lord  or  Earl  Marjhal  of  England, 
whofe  Office  confifts  chiefly  in  Matters  of  War  and 
Arms,  as  well  with  us  as  in  other  Countries. 
Alfo,  the  Marfhal  of  the  King’s  Houfe,  whofe  fpe- 
cial  Authority  is  in  the  King’s  Palace  to  hear  and 
determine  all  Pleas  of  the  Crown,  and  to  punifli 
Faults  committed  within  the  Verge,  and  to  hear 
and  judge  of  Suits  between  thofe  of  the  King’s 
Houfhold,  <&c.  There  are  feveral  other  Officers  of 
this  Name,  as  Marfhal  of  the  Jufices  in  Eyre; 
Marfhal  of  the  King's-Bencb ,  who  hath  the  Cufto- 
dy  of  the  King’s-Bench  Priion  in  Southwark :  Mar¬ 
fhal  of  the  King’s-Hall ;  whofe  Office  is,  when  the 
Tables  are  prepared,  to  call  our  both  thofe  of 
the  Houfhold,  and  Strangers,  according  to  their 
Worth,  and  decently  to  place  them,  &c.  Alfo 
Marjhal  of  the  Exchequer,  to  whom  the  Court 
committed!  the  Cuftodyof  the  King’s  Debtors  du¬ 
ring  the  Term-time,  for  fecuring  the  Debts:  He 
alfo  affigneth  Sheriffs,  Efcheators,  Cuftomers,  and 
Collectors  their  Auditors,  before  whom  they  fhall 
account. 

MARSHALLING  a  Coat  of  Arms  (in  He¬ 
raldry)  fignifies  the  due  and  proper  joining  of  feve- 
ral  Coats  of  Arms  in  one  and  the  fame  Shield  or 
Efcutcheon,  together  with  their  Ornaments,  Parts 
and  Appurtenances. 

MARSH ALSEA,  is  the  Court  or  Seat  of  the 
Marjhal  of  the  King’s  Houfhold,  who  formerly 
perhaps  ufed  to  fit  there  in  Judgment,  or  keep  his 
Prifon ;  and  is  now  allowed  for  the  Prifon  in  South¬ 
wark. 

MARSUPIALIS  feu  Bur  falls,  is  a  Mufcle  of 
the  Thigh,  fo  called  from  its  Tendons  running 
through  (as  it  were)  a  fecond  flefhy  Beginning  of 
itfelf,  which  Duplication  reprefents  a  Purfe:  It  is 
alio  called  Obturator  Internus ;  it  arifeth  broad  and 
flefhy,  from  that  part  of  the  Os  Ilium,  Ifchium,  Pu¬ 
bis,  and  Ligament  that  is  extended  in  the  Great 
Foramen  of  the  two  laft  named  Bones  internally, 
and  marches  tranfverfly  in  the  Sinus  of  the  Ifchium, 
(fenced  on  each  fide  by  two  Proceffes,  the  one 
acute  and  the  other  obtufe )  where  it  is  externally 
flefliy,  but  internally  it  hath  three,  fometimes  four 
Tendons  palling  in  fo  many  diftinct  Furrows  in 
the  faid  Sinus,  like  fo  many  Cords  in  a  Quadruple 
Pulley,  where  it  meets  with  the  other  flefhy  begin¬ 
ning,  commonly  called  its  Marfupium,  arifing  from 
the  above-mentioned  Acute  and  Obtufe  Procefles, 
which  joining  with  the  faid  Tendons  at  their  uni¬ 
ted  Infertion  to  the  fuperior  part  of  the  Root  of 
the  Great  Trochanter ,  near  the  Implantation  of  the 
Pyriformis :  When  this  Mufcle  adteth,  its  Infcrtioa 
is  directed  towards  that  part  of  the  Ifchium,  over 
which  its  Tendons  run  after  the  manner  of  a  Pul¬ 
ley,  and  the  Os  Eemoris  is  thereby  turned  outwards. 

MARTIAL  Regulus  of  Antimony.  See  Regulus. 
When  any  Particles  are  faid  to  be  of  a  Martial 
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Nature  in  Chemiftry  or  Natural  Philofophy,  ’tis 
meant,  that  they  partake  of  the  Nature  of  Iron  or 
Steel.  The  Chemifts  calling  Iron  Mars. 

MARTIAL  Law,  is  the  Law  of  War,  depend¬ 
ing  upon  the  King’s  Pleafure,  or  bis  Lieutenant: 
For  the  King  in  time  of  Peace,  never  makes  any 
Laws,  but  by  common  Content  in  Parliament ; 
yet  in  War  he  ufeth  abfolute  Power,  infomuch, 
that  his  Word  is  a  Law;  bur  even  this  Power  hath 
of  late  Years  been  invefted  in  the  King,  or  his 
Generals  ot  the  Army  by  Adi  of  Parliament,  and 
under  particular  Reftridtions  too.  Read  the  new 
Adts  of  Parliament  for  punifhing  Mutineers  and 
Deferters,  <&c. 


MARTLET,  the  Term  in  Heraldry  for  a  Pi¬ 
geon,  with  its  Feet  erafed  or  torn  off  ;  ’tis  aifo  the 
Difference  or  Mark  of  Difhnffion  in  an  Efcut- 
cheon  for  the  fourth  Brother  or  Family. 

MARTNETS  in  a  Ship,  are  fmall  Lines  fatt¬ 
ened  to  the  Lcetch  of  the  Sail,  being  Reeved  thro’ 
a  Block  on  the  Topmaft-head,  and  fo  they  come 
down  by  the  Mall  to  the  Deck.  Thofe  Martnets 
which  belong  to  the  Top-fails  are  fattened  ( after 
the  lame  way)  to  the  Heads  of  the  Top-gallant 
Matts,  but  their  Fall  comes  down  no  farther  than 
the  Top,  when  it  is  haled  :  The  Word  is.  Top  the 
Martnets i.  e.  Hale  them  up.  Their  Defign  is, 
in  furling  the  Sail,  to  bring  that  part  of  the  Leetcb 
which  is  next  the  Yard- Arm,  clofe  up  to  the  Yard, 
that  fo  the  Sail  may  furle  up  the  clofer. 

MARTYROLOGY,  was  anciently  a  Regifter 
kept  in  the  Religious  Houfes,  wherein  they  fer  down 
the  Donations  of  their  Benefadlors,  and  the  Day  of 
their  Deaths,  that  fo  on  each  Anniverfary  they 
might  commemorate  and  pray  for  them :  And 
therefore  feveral  Benefadlors  made  this  a  Condi¬ 
tion  in  their  Charters.  Kenneths  Paroch.  Antiq. 

MASCLE,  a  Term  in  Heral¬ 
dry  for  a  Bearing  of  this  Figure  : 
Gules  a  Chevron  Ermin  between 
thr zzMafcles  Argenr,  by  the  Name 
of  Bellgrave.  Guillim  faith,  the 
Mafcle  reprefents  the  Mafh  of  a 
Net,  and  is  an  honourable  Bear¬ 
ing.  A  Mafcle  differs  from  a  Lo¬ 
zenge,  only  by  being  voided. 

MASONRY  [in  Architecture ]  a  Branch  of  that 
Art  which  confilts  in  the  hewing  or  fquaring  of 
Stones,  and  cutting  them  level  and  perpendicular 
for  building;  or  it  is  the  Art  of  affembiing  and 
joining  Stones  together  with  Mortar :  Whence  there 
are  as  many  different  Kinds  of  Mafonry,  as  there 
are  different  Forms  and  Manners  of  laying  or  join¬ 
ing  Stones :  Vitruvius  makes  mention  of  feven  a- 
mong  the  Antients. 

1.  Net  Masonry,  confifts  of  Stones  fquared  in 
their  Courfes,  and  fo  difpofed,  as  that  their  Joints 
go  obliquely,  and  the  Diagonals  are  the  one  per¬ 
pendicular,  and  the  other  level,  refembling  the 
Mafhes  of  a  Net. 

2.  Bound  Masonry,  is  that  where  the  Stones 
are  placed  one  over  another  like  Tiles  j  the  Joints 
of  the  Beds  being  level,  and  the  Mounters  per¬ 
pendicular  ;  fo  that  the  Joint  that  mounts  and  fepa- 
rates  two  Stones,  fall  diredtly  over  the  Middle  of 
the  Scone  below. 

5.  Greek  Masonry,  is  that  when  after  two 
Stones  are  laid,  each  of  which  makes  a  Courfe, 
another  is  laid  at  the  End,  which  makes  two  Courfes  ; 
and  the  fame  Order  is  oblerved  throughout  the 
whole  Building,  which  is  call’d  Double  Building. 

■  4.  Masonry  by  equal  Courfes,  is  the  fame  as 
Bound  Mafonry,  excepting  in  this,  that  Stones  are 
hewn;  the  fame  that  the  Antients  call  Jfodomum. 


5.  Masonry  by  unequal  Courfes,  is  laid  of  bound 
Work,  and  or  unhewn  Stones;  but  they  are  not  of 
the  fame  Tbicknefs,  nor  is  there  any  Equality  ob- 
ferved,  except  in  the  feveral  Courles,  the  Courfes 
themfelves  being  unequal  to  each  ether,  called  by  the 
Antients  P feudij odomnm . 

6.  Masonry  fil'd  up  in  the  Middle ,  is  wrought 
with  unhewn  Stone,  and  by  Courfes ;  but  the  Stones 
are  only  fee  in  order  as  to  the  Courfes,  the  middle 
being  fill’d  up  with  Stones  thrown  in  at  random 
among  the  Mortar.  This  is  called  Empletlon  by 
the  Antients. 

7.  Compound  Masonry,  is  fo  named  becaufe 
being  compofed  of  all  the  reff:  In  which  the 
Courfes  are  of  hewn  Scone,  and  the  middle  Places 
left  void  and  fill’d  up  with  Mortar  and  Pebbles 
thrown  in  together;  and  affer  this  the  Stones  of 
one  Courfe  are  bound  to  thofe  of  another  with 
Cramp-Irons  faftened  with  melted  Lead. 

MASQUE  [in  Architecture]  is  certain  Pieces  of 
Sculpture,  reprelenting  fome  hideous  Form,  Gro- 
tefque,  or  Satyrs  Faces,  &c.  ufed  to  fiil  up  and 
adorn  fome  vacant  Places,  as  in  Freezes,  the  Pan- 
nels  of  Doors,  Keys  ot  Arches,  &c.  but  efpecially 
in  Grottos. 

MASS  [in  Mechanicks ]  is  the  Matter  of  anv  Bo¬ 
dy  cohering  with  it;  i.  e.  moving  and  gravitating 
along  with  it,  and  is  diffinguiih’d  from  irs  Bulk 
or  Volumn;  which  is  its  Expanlion  in  Length, 
Breadth,  and  Thicknefs. 

MASSE:  This  Word  is  ufed  by  the  Natural 
Philofopbers  to  exprefs  the  Quantity  of  Matter 
in  any  Body;  and  this  Sir  Ifzac  Newton  faith,  he 
found  by  moil  accurate  Experiments  on  Pendu¬ 
lums,  to  be  always  proportionable  to  the  Weight 
of  Bodies;  which  is  a  good  Argument  to  prove 
the  Neceffity  of  allowing  a  diffeminate  Vacuum. 

MASSES,  in  Painting,  are  the  large  Parts  of  a 
Picture,  containing  the  great  Lights  and  Shadows. 

MASSETERS,  in  Anatomy,  are  (Fort,  thick, 
tendinous  Mufcles  of  the  Lower  Jaw,  produced 
forwards  from  the  Os  Primum  of  the  Upper  Jaw, 
and  backwards  from  the  Jugal  Bone ;  they  are 
conceded  to  the  Lower  jaw.  They  affift  the 
Temporales  to  move  it  to  the  Right-fide,  Left-fide, 
and  forward,  according  to  the  various  Difpofiiion 
of  the  Fibres. 

MASTER  of  the  Mint:  In  the  fecond  Year  of 
H.  6.  that  was  the  Title  of  him  thar  now  is  called 
the  Warden  of  the  Mint,  whofe  Office  it  is  to  re¬ 
ceive  the  Silver  and  Bullion  that  comes  to  the 
Mint  to  be  coined,  and  to  take  Care  thereof. 

MAST  ER  of  the  Court  of  Wards  and  Liveries  ; 
was  the  chief  Officer  and  Judge  of  that  Court  ot 
Wards,  kept  the  Seal  of  it,  and  was  named  and 
affigned  by  the  King.  But  this  Court  and  all  its 
Officers,  Members,  Power,  and  Appurtenances, 
is  taken  away  by  a  Statute  made  the  12th  of  Car.  2. 
r.  24. 

IV I  ASTER,  of  the  Florfe,  hath  the  Rule  and 
Charge  of  the  King’s  Stable:  This  Officer  is  very 
honourable,  and  ufually  a  Nobleman;  is  menti¬ 
oned  in  ^yEliz.  7.  and  1  Edw.  6.  5. 

MASTER  of  the  Tofts,  was  an  Officer  of  the 
King’s  Court  that  had  the  appointing,  placing  and 
ciifplacing  of  ail  fuch  as  provided  Poft-Horfes  to 
carry  the  King’s  Meflages  and  other  Bufinefs.  He 
alfo  was  to  pay  them  their  Wages,  &c.  This  Of¬ 
ficer  is  mentioned  in  2  Edw.  6.  but  now  by  a 
Statute  made  12  Car.  2.  c.  34.  he  is  appointed  by 
the  King’s  Letters  Patent,  with  Rates  and  Rules 

preferibed  in  the  faid  Act 
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MASTER  of  the  Armory,  is  an  Officer  men¬ 
tioned  29  Eliz.  c.  7.  and  hath  the  Care  of  the 
King’s  Armour  in  any  (landing  Armories,  with 
Power  of  putting  in  and  out  all  inferior  Officers. 

MASTER  of  the  Jewel  Houfe,  is  mentioned  in 
39  Eliz.  c.  7.  and  is  an  Officer  of  the  King’s 
Houfhold  of  great  Credit,  being  allowed  Bouge 
of  Court ;  that  is.  Diet  for  himfelf  and  the  Clerks 
of  the  Office,  and  hath  a  Lodging  in  the  Court. 
He  hath  Charge  of  all  the  Gold  and  Silver  Plate 
ufed  at  the  King’s  Table,  or  belonging  to  any  Of¬ 
ficer  of  Accounc  attending  the  Court;  and  of  all 
Plate  remaining  in  the  Tower  of  London,  as  alfo  of 
Chains  and  loofe  Jewels  not  fixed  to  any  Gar¬ 
ment. 

MASTER  of  the  Houfbold.  This  Officer  is 
called  Grand  Mafler,  See.  and  Lord  Steward  of  the 
Kings  Houfbold,  in  32  Hen.  8.39.  And  in  the  fir  ft 
of  Queen  Mary ,  and  ever  fince,  he  is  called  Lord 
Steward,  &cc.  and  under  him  there  is  a  principal 
Officer  called  by  this  Name  of  the  Mafter  of  the 
Houjhold. 

MASTER  of  the  Ordnance,  mentioned  in  39 
Eliz.  7.  and  is  a  great  Officer,  to  whole  Care  all 
the  King’s  Ordnance  and  Artillery  is  committed. 

MASTER  of  the  Faculties,  is  an  Officer  under 
the  Archbiihop  of  Canterbury ,  who  grants  Licenjes 
and  Dijpenfations ;  he  is  mentioned  in  the  Statute 
of  laying  lmpolitions  at  Law,  of  22,  23  Car.  2. 

MASTER  of  the  Wardrobe,  is  a  great  Officer  at 
Court ;  having  his  Habitation  or  D  velling-Houfe 
belonging  to  that  Office,  called  the  Wardrobe ,  near 
ruddle-wharf  in  London.  He  hath  the  Charge  and 
Cuftody  of  all  former  Kings  and  Queens  Robes 
remaining  in  the  Tower  of  London,  and  of  all  Arras 
and  Tapeftry  Hangings,  Bedding,  <&c.  and  the 
Charge  and  Delivery  out  of  all  Scarlet  Liveries 
belonging  to  the  King  or  Queen.  He  is  men¬ 
tioned  in  39  Eliz.  7. 

MASTER  of  the  Foils,  is  an  Affiftant  to  the 
|  Lord  Chancellor,  or  Lord  Keeper  of  the  Great  Seal 
of  England,  in  the  High  Court  of  Chancery,  and  in 
f  his  Abfence,  hears  the  Caufes  there,  and  giveth 
j  Orders.  He  is  by  fome  called  Clerk  of  the  Rolls. 

\  And  he  has  the  difpofing  of  the  Offices  of  the  Six 
Clerks,  Clerks  of  the  Petty  Bag,  Examiners  of  the 
;;  Court,  and  Clerks  of  the  Chapel. 

MASTERS  of  the  Chancery,  are  Affiftanrs  in 
Chancery  to  the  Lord  Chancellor,  or  Lord  Keeper 
of  the  Great  Seal,  in  Matters  of  Judgment.  Of 
j  thefe  there  are  fome  Ordinary,  lome  Extraordi- 
I:  nary;  of  O.  dinary  there  are  Twelve,  (whereof 
th t  Mafter  of  the  Rolls  is  accounted  one)  whereof 
fome  fit  in  Court  every  Day  in  each  Term,  and 
j  have  referred  to  them  (at  the  Lord  Chancellor, 
Lord  Keeper,  or  Mafter  of  the  Rolls  Difcretion) 
Interlocutory  Orders  for  dating  Accounts,  com- 
1  puting  Damages,  and  the  like ;  taking  of  Oaths, 

-  Affidavits,  and  Acknowledgments  of  Deeds  and 
Recognizances.  The  Extraordinary  do  ad  in  all 
the  Country  Ten  Miles  from  London,  by  taking 
Recognizances  and  Affidavits,  Acknowledgments 
of  Deeds,  <frc.  for  the  Eafe  of  the  Subjed. 

MASTICATION,  or  Chewing,  is  an  Adion, 
whereby  we  break  and  divide  the  Meat  into  fmall 
Pieces  with  our  Teeth,  and  mix  it  with  the  Spittle 
or  Saliva,  in  order  to  its  being  the  more  eafily 
!  fermented,  digefted,  and  turned  into  Chyle  in  the 
Stomach. 

MASTICATORIES,  are  Medicines  which  are 
defigned  to  provoke  Spitting.  By  fome  they  are 
called  Apophlegmations. 

MAS TOIDEI,  [of  [aa.ToeiJ'nf,  Gr.]  in  Anatomy* 
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is  the  fame  with  Mammillares,  and  are  fuch  Procef- 
fes  any  where,  as  are  like  Breads  or  Dugs,  which 
from  a  broad  Bafis,  end  in  an  obtufe  Top,  arid 
are  fhaped  like  the  Teats  in  a  Cow’s-Udder.  • 

This  Name  is  given  by  fome  Writers  to  thofe 
Mu  fetes  which  bend  the  Head,  proceeding  from  the 
Neck-bone  and  the  Breaft-bone,  terminating  in 
the  Procefs  Mammiformis.  Thefe  Mufcles  arife 
partly  tendinous,  and  partly  flefhy,  from  the  Up¬ 
per  Part  of  the  Os  Fcfforis,  near  half  the  Clavicle ; 
with  two  feemingly  diffindt  Originations.  Mr. 
Cowper  faith.  When  either  of  thefe  Mufcles  a£t, 
they  turn  the  Face  to  the  contrary  fide.  The  Fro- 
cefs,  or  Apophyfs  of  the  Os  Temporal,  which  is  in 
Shape  fomething  like  the  Teats  of  a  Cow,  is  called 
by  this  Name;  and  fo  are  the  Procefles  of  the  O/- 
faftory  Nerves. 

MASTS  of  a  Ship,  are  the  Main-maft,  Main- 
top-maft,  Main-top-gallant-maft,  Fore- mall,  Fofe- 
top-maft,  Fore-top-gallant-maft,  Mizen  mail,  anc| 
Mizen-top-maft ;  amongft  which,  may  alfo  be 
reckoned  her  Boltfprit;  all  which  fee. 

For  the  Proportion  of  Mafts,  Sir  IT.  Manwaring 
gives  thefe  Rules.  Whatever  the  Breadth  of  a  Ship 
be  in  Feet,  multiply  of  that  Breadth  by  30,  the 
Prcdudt  is  the  Length  of  her  Main-maft  in  Yards. 
Thus  if  a  Ship  be  30  Foot  at  the  Mid/bip-Beam,  A 
of  30  is  24:  Therefore  that  Ship’s  Main-majl  mult 
be  24  Yards,  or  72  Feet  in  Length.  Then  for  its 
Bignefs,  he  allows  an  Inch  to  every  Yard  in  Length  ; 
and  therefore  this  Main-majl  tnuft  be  24  Inches 
through  or  thick. 

Th cFore-mafl  of  a  Ship  trmft  be  f  of  the  Length 
of  the  Main-majl,  that  is,  in  this  Cafe,  19  Yards 
or  57  Feet  f.  Thick  or  through,  it  mutt  be  near 
20  Inches. 

The  Boltfprit  or  Bowfprit,  is  always  the  fame 
Length  and  Bignefs  with  the  Fore-maf.  And  the 
Mizen-maft  muft  be  juft  half  the  Length  of  the 
Main-maft,  and  half  as  thick. 

MATER  Dura,  called  alfo  Dura  Meninx,  is  a 
Membrane  which  flicks  clofe  to  the  Skull  within, 
in  fome  Places,  and  mediately  covers  both  the  Brain 
and  Cerebellum ;  it  has  four  Cavities,  which  lupply 
the  Place  of  the  Veins,  and  come  together  betwixt 
the  Brain  and  Cerebellum ;  which  Conjunction  is 
called  Torcular. 

M  ATER  Tenuis,  or  Fia  Meninx,  is  a  Membrane 
which  immediately  cloaths  the  Brain  and  Cerebel¬ 
lum  ;  is  extremely  full  of  Sanguinary  Veftels,  and 
is  defign’d,  as  fome  think,  to  keep  in  the  Spirits 
generated  in  the  Brain  and  Cerebellu?n,  that  they  fly 
not  away. 

MATERIA  Medica,  is  whatever  is  ufed  in  the 
Art  of  Medicine  for  the  Prevention  or  Cure  of 
Difeafes,  whether  collected  or  prepared  from  Plants, 
Animals,  Minerals,^.  by  Chymiftry  or  Pharma¬ 
cy. 

MATERIA  Subtilis,  in  the  Cartefan  Philofo- 
phy,  is  what  is  produced  by  the  grinding  or  rub¬ 
bing  one  again  ft  another  of  the  Particles  of  the  ie- 
cond  Elements ;  and  fo  thefe  compofewhat  he  calls 
his  firft  Element.  See  Cartefan  Syjlem  of  the  World. 

MATHEMATICKS,originaily  figmfiesanyDif- 
cipline  or  Learning  (f/ct'0n <tis)  but  now,  ’cis  properly 
that  Science  which  teaches  or  contemplates  what¬ 
ever  is  capable,  of  being  numbered  or  meal'ured, 
as  it  is  computable  or  meafurabie. 

And  that  Part  of  Mathematicks  which  relates  to 
Number  only,  is  call’d  Arithmetick :  That  which 
relates  to  Mcafure  in  general,  whether  Length, 
Breadth,  Motion,  Force,  &c.  is  called  Geometry . 

Mathematicks  may  be  reckon’d  cither, 

4  S  f  1.  Fure, 


MAT 


MAT 


1.  Pure ,  Simple ,  or  Abftratted ;  which  confiders 
abftra&ed  Quantity,  without  any  relation  to  Mat¬ 
ter  or  fenfible  Obje&s.  Or, 

2.  Mix'd  Mathematicks  ;  which  is  interwoven 
every  where  with  Phyfical  Confederations. 

Mathematicks  alfo  are  divided  into,_ 
speculative,  which  propofes  only  the  fimple  Know¬ 
ledge  of  the  Thing  propofed,  and  the  bare  Contem¬ 
plation  of  Truth  or  Falfhood:  And, 

Practical,  which  teaches  how  to  demonftrate 
fomething  ufeful,  or  to  perform  fomething  that 
fhall  be  propoled  for  the  Benefit  and  Advantage  of 
Mankind. 

Betides  the  mention  of  fuch  Authors  as  have 
written  on  the  feverat  Parts  of  this  noble  Science, 
and  of  which  you  have  an  Account  under  each 
particular  Head,  thefe  that  follow  have  written  on 
Mathematicks  more  generally. 

Francifci  Eaurens  Specimina  Mathematica,  &C. 
Andre*  Tacquet  Opera  Mathematica ,  Antw.  1669. 
The  Works  of  Monfieur  Fermat. 

Dr.  Wallis’*  Mathematical  IVorks,  in  3  Vol.  Fol. 
Oxon. 

DeChales  Curfus  Mathematicus,  3  Vol.  Fol.  Ludg. 

1674-  T 

A  Math.  Compendium,  by  Sir  Jonas  Moore.  Lond. 
1674.  Twelves. 

Elemens  de  Mathematiques ,  ou  Principes  Generaux 
de  toutes  les  Scmices  qui  ont  les  Grandeurs 
pour  Objett,  par  J.  P.  a  Paris,  1675.  4to. 

Steph.  de  Angelis  de  Infmitis  Spiralibus  Inver (is 
lnfnitis  Hyperbolis  aliifque  Geometricis.  Bata- 
vii.  4to. 

P.  Gregii  a  St.  Vincentio  opus  Geometr.  Quadratu¬ 
re  Circuit  &  Sett.  Coni.  Antw.  1647.  Fol. 

Ley  bourn's  Curfus  Mathematicus .  Lond.  1690.  Fol. 
Simon  Stevin  les  Oeuvres  Mathematiques.  Ley¬ 
den,  1694.  Fol. 

Clavius's  Opera  Mathematica.  Fol. 

Mr.  Hayes’*  Fluxions.  Lond.  1704.  Fol. 

Toiler’*  Mifcellanies.  Lond.  1659.  Fol. 

Pappus  Alexandrinus's  Math.  Collett,  per  Com- 
mandinum.  Bononise,  1650.  Fol. 

Sir  Jonas  Moor  z'sSyftem  of  Mathematicks,  2  Vol. 
Lond.  1681.  410. 

Cavalier ii  Trigonometria.  ✓-1643 

Direttorum generaleUra-  /  H  \  163 z 
nometricum.  I  cl 

Exercit  at  tones  Geometric e.  f  g  a  1647 
Geometria  Indivifbilis  Con-  V^Q  ) 
tinuorum.  J  Q  1635 
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Barrow’*  Lettiones  Geometric e  <&  Optic e.  Lond. 
1669.  4m. 

Sturmius’*  Mathefs  Enucleata.  1  Vol.  8vo. 

- Juvenilis.  <^2  Vol.  8vo. 

Veter es  Mathematici.  Paris.  1693.  Fol. 

Math.  Collettions  in  Englifh,  from  Galileo.  Lond. 
1661.  Fol. 

Hook’*  Micrographical  Lettions  &  Opera  Pofthum. 
Scotii  Curfus  Mathemat.  Herbipoli.  1661. 
Herigone’*  Curfus  Mathematicus.  Paris.  1644.  8vo. 
Mr.  Blondeil’*  Cours  de  Mathematique,  pour  Mr. 

le  Dauphin.  Paris.  1683.  4t0- 
Ozanam’*  Cours  de  Mathematique.  8vo. 

~  MATHEMATICAL  Horizon,  is  the  fame  with 
True  Horizon.  See  Horizon. 


MATRASS,  or  Bolt-head,  is 
a  long  ftrait- necked  Veffel  of 
Glafs,  frequently  ufed  by  the 
Chymifts  in  Diftillations  ;  and 
when  they  are  fitted  to  the  Nofe 
of  an  Alembick,  they  are  called 
Receivers,  becaufe  they  receive 
the  Matters  which  the  Fire  for¬ 
ces  over  the  Helm  or  Head  of 
the  Still.  They  are  of  this  Fi¬ 
gure.  And  when  pne  of  thefe 
is  by  its  Neck  luted  well  into 
the  Neck  of  another,  they  call 
it  a  double  VelTel,  which  is  ufed' 
for  the  Circulation  of  Spirits,  and 
for  the  opening  or  fubtilizing  of 
any  Body  by  a  long  Digeftion. 

MATRICE  [with  Dyers ]  a  Term  which  they 
apply  to  the  five  Colours,  from  whence  all  the  reft 
are  derived  and  compofed  ;  thefe  are  the  Black, 
White,  Blue,  R.ed,  and  Sallow  or  Root  Colour. 

MATRICES  [with  Letter-Founders~\  are  thole 
little  Pieces  of  Brafs  or  Copper,  at  one  End  of 
which  are  engraven  en  creux,  or  dent-wife,  the  fe- 
veral  Letters  or  Characters  ufed  in  compofing  Books. 

MATRICES  [for  Coining]  thofe  Pieces  of  Steel 
in  Form  of  Dies;  on  which  thofe  feveral  Figures, 
Arms,  Characters,  Legends,  <&c.  with  which  the 
Species  is  to  be  ftamped,  are  engraven. 

MATRICULA,  anciently  was  the  Word  for  a 
Regiiter.  Thus  in  the  Church  there  was  the  Ma- 
tricula  Clericorum,  which  was  a  Lift  or  Catalogue 
of  the  officiating  Clergy  ;  and  Matricula  Pauperum, 
a  Catalogue  of  the  Poor  to  be  received  3  and  to 
this  Day,  being  regiftred  as  a  Member  in  the  U- 
niverfity  of  Oxon,  is  called  Matriculation. 

MATRIX  j  the  fame  that  Uterus. 

MATRIX  of  a  Tree  or  Plant,  is  the  fame  with 
what  the  Botanifls  call  Cor  ;  which  fee. 

MATRIX  7  any  thing  which  ferves  for  the 

MATRICE  J  Place  of  the  Generation  of  a 
Body,  whether  it  be  organical,  as  the  Matrix  or 
Womb  of  Female  Animals  for  the  Production  of 
the  Species,  or  inorganical,  as  thofe  are  of  Vegeta¬ 
bles,  Metals,  or  Minerals. 

MATROSSES,  are  Soldiers  in  the -Train  of 
Artillery,  next  below  the  Gunners:  Their  Duty 
is  to  allift  the  Gunners  in  Traverfing,  Spunging, 
Firing,  and  Loading  of  Guns,  &c.  They  carry 
Firelocks,  and  march  along  with  the  Store-Wag¬ 
gons. 

MATTER,  or  Body,  is  an  impenetrable,  divifi- 
ble,  and  paffive  Subftance,  extending  into  Length, 
Breadth  and  Thicknefs.  This,  when  confider’d  in 
general,  remains  the  fame  in  all  the  various  Moti¬ 
ons,  Configurations  and  Changes  of  Natural  Bo¬ 
dies,  being  capable  of  putting  on  all  manner  of 
Forms,  and  of  moving  according  to  all  manner  of 
Directions  and  Degrees  of  Velocity. 

The  Quantity  of  Matter  in  any  Body,  is  its 
Meafure,  arifing  from  the  joint  Confideration  of 
the  Magnitude  and  Denfty  of  that  Body :  As  if 
any  Body  be  twice  as  dejife  as  another,  and  take 
up  twice  the  Space,  ’twill  be  four  times  as  great. 
This  Quantity  of  Matter  is  beft  difcoverable  by 
Weight,  to  which  ’tis' always  proportionable;  as 
the  excellent  Sir  Ifaac  Newton,  by  moft  accurate 
Obfervations  on  Pendulums,  found  true  by  Ex¬ 
perience. 

Dr.  Woodward,  in  his  EJfay  towards  a  Natural 
Hi  ft  or y  of  the  Earth,  Part  5.  afferts  Matter  to  be 
originally  and  really  very  different ;  being  at  its  firft 
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Creation  divided  into  feveral  Ranks,  Sets  or  Kinds 
of  Corpufcles :  That  all  the  Corpufcles  which  are  of 
the  fame  Kind  or  Set,  agree  in  every  thing,  and  are 
moil  exactly  like  unto  one  another  in  all  refpedts : 
But  thofe  that  are  of  different  Kinds,  differ  from 
one  another  every  way,  as  welt  in  Matter  or  Sub - 
fiance,  in  Specific  k  Gravity,  in  Hardnefi,  in  Flexibi¬ 
lity,  and  in  feveral  other  ways,  as  in  Bignefs  and 
Figure.  And  he  fuppofes,  that  from  the  various 
Compo/ures  and  Combinations  of  thefe  Corpufcles  to¬ 
gether,  happen  all  the  Varieties  of  the  Bodies  formed 
out  of  them ;  and  all  their  Differences  in  Colour 
and  outward  Appearance,  in  Tafte,  in  Smell,  in 
Hardnefs,  in  Specifick  Gravity,  and  in  all  other 
refpedts. 

There  is  one  univerfal  Matter,  common  to  all 
Bodies,  an  extended,  divifible,  and  impenetrable 
Subffance. 

This  Matter  being  in  its  own  Nature  but  one, 
the  Diverfity  in  Bodies  muff  necelfarily  arife  from 
fomewhat  elfe ;  and  fince  there  could  be  no  Change 
in  Matter  at  Reff,  there  is  a  Neceffity  of  Motion 
to  diferiminate  it;  and  for  that  Motion,  alfo,  to 
have  various  Tendencies. 

Motion,  in  many  Parts  of  Matter,  appears  ma- 
nifefl  to  Senfe ;  but  how  it  came  by  this  Motion, 
is  difputed.  The  ancient  Corpufcularians,  who  ac¬ 
knowledged  no  Author  of  the  Univerfe,  were  re- 
•  duced  to  make  it  inherent  in  Matter;  and  confe- 
qucntly  coeval  therewith ;  but  lince  local  Motion, 
or  an  endeavour  at  it,  is  not  included  in  the  Na¬ 
ture  of  Matter,  which  is  as  much  Matter  when  at 
reft,  as  when  in  Motion ;  and  fince  the  fame  Por¬ 
tion  of  Matter,  may  from  Motion  be  reduced  to 
Reft;  and  afrer  it  hath  continued  at  reft,  as  long  as 
other  Bodies  do  not  put  it  out  of  that  State,  may, 
by  external  Agents,  be  moved  again;  I  am  of  O- 
pinion,  that  the  Origin  of  Motion  in  Matter,  is 
from  God;  as,  alfo,  the  Laws  by  which  it  operated 
in  bringing  the  World  toitsprefent  Frame;  fo  that 
local  Motion  feems  to  be  the  Principal  amongft 
fecond  caufes,  and  the  grand  Efficient  of  all  that 
happens  in  Nature:  For  tho’  Bulk,  Figure,  Reft, 
Stuation  and  Texture,  concur  to  the  Phenomena 
of  Nature;  yet,  in  Comparifon  of  Motion  they 
feem,  in  many  Cafes,  to  be  Effedts,  and  in  others, 
little  better  than  Conditions  or  Requifites,  which 
modify  the  Operation,  that  one  part  of  Matter,  by 
Virtue  of  its  Motion,  hath  upon  another;  as  in  a 
Watch,  the  Number,  the  Figure,  and  Correfpon- 
dence  of  the  Wheels  and  other  Parts,  are  requifite 
to  the  performing  the  Office  of  a  Watch;  but,  till 
thefe  Parts  are  actually  put  in  Motion,  all  their 
other  Properties  remain  inefficacious.  Thus,  alfo, 
a  Key,  tho’  it  were  too  big,  or  too  little,  or  its 
Shape  unfit  for  that  of  the  Cavity  of  the  Lock, 
would  not  perform  its  Office,  tho’  put  into  Mo¬ 
tion  ;  yet,  let  its  Size  and  Figure  be  never  fo  fit, 
unlefs  adtual  Motion  intervene,  it  will  never  lock 
or  unlock;  as,  without  the  like  adtual  Motion,  a 
Knife,  or  Razor,  will  not  adtually  cut,  how  much 
foever  their  Shape,  and  other  Qualities,  fit  them 
for  that  Adtion,  So  Brimftone,  what  Difpoliton  of 
Parts  foever  it  has  to  be  turned  into  Flame,  would 
never  be  kindled,  unlefs  fome  adtual  Fire,  or  other 
vehemently  and  varioufly  agitated  Matter,  put 
the  fulphureous  Corpufcles  into  a  very  brisk  Mo¬ 
tion. 

Thefe  two  principles.  Matter  and  Motion,  be¬ 
ing  eftabliffied,  it  will  follow,  that  Matter  muft  be 
aaually  divided  into  Parts;  and  that  each  of  the 
Primitive  Fragments,  or  other  diftindt  and  entire 
Mafles,  muft-  have  two  Attributes,  its  own  Magni¬ 
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tude  or  Size,  and  its  own  Figure  or  Shape.  And 
fince  Experience  ffiews,  that  this  Divilion  of  Mat¬ 
ter  is  frequently  made  into  infenfible  Particles;  we 
may  conclude,  that  the  minuteft  Fragments,  as  well 
as  the  largeft  Portions  of  the  univerfal  Matter,  have 
likewife,  their  peculiar  Bulk  and  Shape :  For  being 
a  finite  Body,  its  dimenfions  muft  be  terminated, 
and  meafureable ;  and  tho’  it  may  change  its  Fi¬ 
gure,  yet  it  will  neceflarily  have  fome  Figure  or 
other.  We  muft  therefore,  admit  three  effential 
Properties  of  each  entire  Part  of  Matter,  viz. 
Magnitude,  Shape,  and  either  Motion  or  Reft; 
the  two  firft  of  which  may  be  called  infeparable 
Accidents;  becaufe  Matter  being  extended,  and 
yet  finite,  it  is  phyfically  impoffibie  that  it  fhould 
be  deftitute  of  fome  Bulk  and  Determinate 
Shape. 

Whether  thefe  Accidents  may  not  be  called  the 
Modes,  or  primary  Affectations  of  Bodies,  to  di- 
ftinguiffi  them  from  the  lefs  fimple  Qualities,  Co¬ 
lours,  Taftes,  <&c.  that  belong  to  Bodies  upon  their 
Account;  or  whether,  with  the  Epicureans,  they 
may  not  be  called  the  Conjundts  of  the  fmalleit 
Parts  of  Matter,  I  ffiall  now  confider:  But  the 
Schools  teach,  that  there  are  in  natural  Bodies,  ma¬ 
ny  real  Qualities,  and  other  real  Accidents,  which 
not  only  are  no  Modes  of  Matter,  but  real  Entities 
diftindt  from  it.  Now,  Accident  is,  by  Logicians, 
ufed  in  two  feveral  Senfes ;  fometimes  it  is  oppofed 
to  the  fourth  Predicable,  or  Property,  and  is  then 
defined,  that  which  may  be  prefent  or  abfent,  with¬ 
out  the  Deftrudtion  of  theSubjedt;  as  a  Man  may 
be  fick  or  well,  and  a  Wall  white  or  black;  and 
yet  the  one  be  ftill  a  Man,  and  the  other  a  Wall; 
and  this,  in  the  Schools,  is  called  Accidens  pradi- 
cabile,  to  diftinguiffi  it  from  what  they  call  Acci¬ 
dens  predicament  ale,  which  is  oppofed  to  Subftance: 
And  as  Subftance  is  commonly  defined  to  be  a 
Thing  that  fubfifts  of  itfelf,  and  the  Subfiratum  of 
Accidents ;  fo  an  Accident  is  faid  to  be  id  cujus  ejfe 
efi  inejfe ;  and  therefore  Arifiotle,  who  ufually  calls 
Subftances  fimple  Entities,  moft  commonly  calls 
Accidents  Entities  of  Entities ;  thefe  requiring  the 
Exiftence  of  fome  Subftance  wherein  to  refide,  as 
in  their  Subject  of  Inhefion:  And,  becaufe  Logi¬ 
cians  make  it  the  diferiminating  Mark  of  Subftance 
from  Accident,  that  it  cannot  exift  in  another 
Thing,  as  in  its  Subject  of  Inhefion,  it  is  requifite 
to  know,  that,  according  to  them,  a  Thing  is  in 
a  Subjedt,  which,  however  it  be  in  another  Thing, 
is  not  in  it  as  a  Part,  and  cannot  exift  feparately 
from  the  Thing  wherein  it  is;  as  a  white  Wall  is 
the  Subjedt  of  Inhefion  of  the  Whitenefs  we  fee 
in  it;  which  fame  Whitenefs,  tho’  it  be  not  in  the 
Wall  as  a  Part  of  it;  yet  cannot,  accordingto  our 
Logicians,  exift  any  where  out  of  the  Wall,  tho* 
many  other  Bodies  may  have  the  like  Degree  of 
Whitenefs.  This  premifed,  it  will  not  be  hard  to 
difeover  the  Abfurdity  of  the  Opinion,  juft  men¬ 
tion’d,  of  real  Qualities  and  Accidents ;  the  School 
Dodtrine  about  which,  appears  to  be  either  unintel¬ 
ligible  or  manifeftly  contradidtory.  For,  fpeaking 
in  a  phyfical  Senfe,  if  they  will  not  allow  thefe  Ac¬ 
cidents  to  be  Modes  of  Matter,  but  Entities  really 
diftindt  from  it,  and,  in  fome  Cafes,  feparable 
from  all  Matter,  they  make  them,  indeed.  Acci¬ 
dents  in  Name,  but  reprefent  them  under  fuch  a 
Notion  as  belongs  only  to  Subftances;  the  Nature 
of  a  Subftance  confifting  in  this,  that  it  canfubfift 
of  itfelf,  without  being  in  any  Thing  elfe,  as  in  a 
Subjedt  of  Inhefion ;  fo  that  to  tell  us,  a  Quality, 
or  other  Accident,  may  confift  without  a  Subjedt, 
is  to  allow  it  the  true  Nature  of  Subftance.  Nor 
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could  I  ever  find  it  intelligibly  made  out,  what 
thefe  real  Qualities  are,  that  they  deny  to  be  either 
Matter,  or  Modes  of  Matter,  or  immaterial  Sub¬ 
fiances.  When  a  Bowl  is  in  Motion  or  at  Reft,  that 
Motion  or  Reft,  or  globular  Figure  of  the  Bowl, 
is  not  nothing,  yet  not  Part  of  the  Bowl ;  whofe  whole 
Subftance  would  remain,  tho’  it  wanted  any  one  of 
thefe  Accidents ;  and  to  make  them  real  phyfical 
Entities,  is,  as  if,  becaufe  we  may  confider  the 
fame  Man  fitting,  {landing,  running,  thirfty,  hun¬ 
gry,  &c.  we  fhould  make  each  of  thefe  a  diftind 
Entity,  as  we  give  fome  of  them  diftind  Names ; 
whereas,  the  Subjed  of  all  thefe  Qualities  is  but  the 
fame  Man,  confidered  with  Circumftances,  which 
may  make  him  appear  different  in  one  Cafe,  from 
what  he  appears  in  another.  And,  we  muft  here 
obferve,  that  not  only  diverfity  of  Names,  but 
even  Diverfity  of  Definitions,  does  not  always  infer 
a  Diverfity  of  phyfical  Entities  in  the  Subjed, 
whereto  they  are  attributed.  For  it  happens  in  ma¬ 
ny  phyfical  Attributes  of  a  Body,  as  it  does  where 
a  Man,  who  is  a  Father,  a  Flusband,  a  M  after,  a 
Prince,  <&c.  may  have  a  peculiar  Definition  in  each 
of  thefe  Capacities;  and  yet  the  Man  confider’d 
in  himfelf,  is  but  the  fame  Man,  who,  in  refped 
of  different  Capacities  or  Relations  to  other  Things, 
is  called  by  different  Names,  which  conclude  not 
fo  many  real  and  diftind  Entities  in  the  Perfon 
thus  varioufly  denominated. 

Befides  the  Properties  of  Matter  hitherto  known. 
Sir  Ifaac  Newton  has  difcovered  a  new  one,  viz. 
That  of  Attradion;  or  that  every  Particle  of  Mat¬ 
ter  has  an  attradive  Power,  or  a  Tendency  to¬ 
wards  every  other  Particle ;  which  Power  is  ftrongeft 
in  the  Point  of  Contad,  and  fuddenly  decreafes,  in- 
fomuch  that  it  ads  no  more  at  the  leaft  fenfible 
Diftance;  and  at  a  greater  Diftance  is  converted 
into  a  repellent  Force,  whereby  the  Parts  fly  from 
each  other.  On  this  Principle  of  Attradion,  he 
accounts  for  the  Cohefion  of  the  Particles  of  Bo¬ 
dies,  otherwife  inexplicable :  For  he  takes  occa- 
fion  to  obferve.  That  all  Bodies  feem  to  be  com¬ 
pounded  of  hard  Particles,  even  Light  itfelf,  and 
all  other  the  molt  volatile  of  Fluids ;  infomuch,  as 
Hardnefs  may  beefteem’d  a  Property  of  all  incom- 
pounded  Matter;  at  leaft  the  Hardnefs  of  Matter 
Rands  on  as  good  a  foot  as  that  of  its  Impenetra¬ 
bility,  all  the  Bodies  we  know  of,  being  either  hard 
themfelves,  or  being  capable  of  being  hardened. 
Now  if  Compound  Bodies  be  fo  hard,  as  we  find 
fome  of  them,  and  yet  are  very  porous,  and  con- 
.  fill  of  Parts  which  are  only  laid  together;  the  Am¬ 
ple  Particles,  which  are  void  of  Pores,  and  were 
never  yet  divided,  muft  be  much  harder.  Now 
fuch  hard  Particles  being  heaped  together,  can 
fcarce  touch  one  another  in  more  than  a  few  Points, 
and  therefore  muft:  be  feparable  with  much  lefs 
Force  than  is  requifite  to  break  a  folid  Particle, 
whofe  j^arts  touch  in  all  the  Space,  without  any 
Pores  or  Interfaces  to  weaken  their  Cohefion :  How 
then  fhould  fuch  very  hard  Particles,  only  laid  to¬ 
gether,  and  touching  only  in  a  few  Points,  flick 
together,  and  that  fo  firmly  as  they  do,  without 
the  Afliilance  of  fomething  that  caufes  them  to 
be  attracted  or  prefs’d  towards  each  other. 

The  fame  great  Author  obferves  further.  That 
the  fmallefl  Particles  may  cohere  by  the  ftrongeft: 
Attractions,  and  compofe  bigger  Particles  of  weaker 
Virtue;  and  many  of  thefe  may  cohere  and  com¬ 
pofe  bigger  Particles,  whofe  Virtue  is  ftill  weaker, 
and  fo  on  for  divers  Succeffions,  until  the  Progref- 
fion  end  in  the  biggeft  Particles;  on  which  the 
Operations  in  Chymiftry,  and  the  Colours  of  na¬ 
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tural  Bodies  depend;  and  which,  by  cohering,  com¬ 
pofe  Bodies  of  a  fenfible  Magnitude,  if  the  Body  is 
compaCt,  and  bends  or  yields  inward  to  Preffion, 
without  any  Aiding  of  its  Parts;  it  is  hard  and  ela- 
flic,  returning  to  its  Figure  with  a  Force  arifing 
from  the  mutual  Attraction  of  its  Parts.  If  the 
Parts  Aide  upon  one  another,  the  Body  is  mallea¬ 
ble  or  foft ;  if  they  flip  eafily,  and  are  of  a  fit  Size 
to  be  agitated  by  Heat,  and  the  Heat  is  big  enough 
to  keep  them  in  Agitation,  the  Body  is  fluid;  and 
if  it  be  apt  to  flick  to  Things,  it  is  humid :  And 
the  Drops  of  every  Fluid  affed  a  round  Figure  by 
the  mutual  Attraction  of  their  Parts,  as  the  Globe 
of  the  Earth  and  Sea  afteCts  -  a  round  Figure  by 
the  mutual  Attraction  of  its  Parts  of  Gravity. 

Again;  fmee  Metals  diflblved  in  Acids,  attract 
but  a  fmall  Quantity  of  the  Acid,  their  attradive 
Force  reaches  but  to  a  fmall  Diftance.  Now,  as 
in  Algebra,  where  affirmative  Quantities  ceafe,  there 
negative  ones  begin;  fo  in  Mechanics,  where  At¬ 
traction  ceafes,  there  a  repulfive  Virtue  muft  fuc- 
ceed  :  That  there  really  is  fuch  a  Virtue,  feems  to 
follow  from  the  Refledions  and  Infledions  of  the 
Rays  of  Light,  the  Rays  being  repelled  by  Bodies 
in  both  thefe  Cafes,  without  the  immediate  Con- 
tad  of  the  refleding  or  infleding  Body.  The  fame 
thing  feems  alfo  to  follow  from  the  Emiffion  of 
Light;  a  Ray,  as  foon  as  fhaken  off  from  afhining 
Body  by  the  vibrating  Motion  of  the  Parts  of  the 
Body,  and  got  beyond  the  reach  of  Attradion,  be¬ 
ing  driven  away  with  exceeding  great  Velocity ;  for 
that  Force  which  is  fufficient  to  turn  it  back  in 
Refledion,  may  be  fufficient  to  emit  it;  it  feems 
fdfo  to  follow  from  the  Produdion  of  Air  and  Va¬ 
pour  :  The  Particles,  when  they  are  fhaken  off  from 
the  Body  by  Heat  or  Fermentation,  as  foon  as  they 
are  beyond  the  reach  of  the  Attradion  of  the  Body, 
receding  froni  it,  and  alfo  from  one  another,  with 
great  Strength,  and  keeping  at  a  Diftance,  fo  as 
fometimes  to  take  up  above  a  Million  of  times 
more  fpace  than  they  did  before  in  the  Form  of  a 
denfe  Body;  which  vaft  Contradion  and  Expan- 
fion  feems  unintelligible,  by  feigning  the  Particles 
of  Air  to  be  fpringy  and  ramous,  or  rolled  up  like 
Hoops,  or  by  any  other  means  than  a  repulfive 
Power.  The  Particles  of  Fluids,  which  do  noc 
cohere  too  ftrongly,  and  are  of  fuch  a  Smallnefs 
as  renders  them  moft  fufceptible  of  thofe  Agitati¬ 
ons,  which  keep  Liquors  in  a  Fluor,  are  moft  ea¬ 
fily  feparated  and  rarified  into  Vapour;  and,  in  the 
Language  of  the  Chymifts,  they  are  volatile,  rati¬ 
fying  with  an  eafy  Heat,  and  condeniing  with  Cold. 
But  thofe  which  are  groffer,  and  fo  lefs  fufceptible 
of  Agitation,  or  cohere  by  a  ftronger  Attradion, 
are  not  feparated  without  a  ftronger  Heat,  or  per¬ 
haps  not  without  Fermentation ;  and  thefe  laft  are 
the  Bodies  which  Chymifts  call  fixed ;  and  being 
rarified  by  Fermentation,  become  true  permanent 
Air ;  thofe  Particles  receding  from  one  another  with 
the  greateft  Force,  and  being  moft  difficultly  brought 
together,  which  upon  Contad  cohere  moft  ftrongly. 
And  becaufe  the  Particles  of  permanent  Air  are 
groffer,  and  arife  from  denfer  Subftances  than 
thofe  of  Vapours,  thence  it  is  that  true  Air  is  more 
ponderous  than  Vapour;  and  that  a  moift  Atmo¬ 
sphere  is  lighter  than  a  dry  one,  Quantity  for  Quan¬ 
tity.  From  the  fame  repelling  Power  it  feems  to 
be,  that  Flies  walk  upon  the  Water  without  wet¬ 
ting  their  Feet,  and  that  the  Objed-Glaffes  of  long 
Telefcopes  lie  upon  one  another  without  touching; 
and  that  dry  Powders  are  difficultly  made  to  touch 
one  another  fo  as  to  flick  together,  unlefs  by  mel¬ 
ting  them,  or  wetting  them  with  Water,  which  by 
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exhaling  may  bring  them  together;  and  that  two 
polilVd  Marbles,  which  by  immediate  Contact 
ftick  together,  are  difficultly  brought  lo  clofe  toge¬ 
ther,  as  to  ftick. 

He  further  obferves.  That  all  things  confidered, 
it  feems  probable  God,  in  the  Beginning,  formed 
Matter  in  folid,  maffy,  hard,  impenetrable,  move- 
able  Particles,  of  fuch  Sizes,  Figures,  and  with  fuch 
other  Properties,  and  in  fitch  Proportion  to  Space, 
as  moft  conduceth  to  the  End  for  which  he  formed 
them;  and  that  thefe  Primitive  Particles  being  Solid, 
are  incomparably  harder  than  any  porous  Bodies 
compounded  of  them;  even  fo  very  hard,  as  ne¬ 
ver  to  wear,  and  break  in  Pieces;  no  ordinary 
Power  being  able  to  divide  what  God  himfelfmade 
one  in  the  firft  Creation.  While  the  Particles  conti¬ 
nue  entire,  they  may  compofe  Bodies  of  one  and  the 
fame  Nature  and  Texture  in  all  Ages;  but  fhou’d 
they  wear  away,  or  break  in  Pieces,  the  Nature  of 
Things  depending  on  them  would  be  changed : 
Water  and  Earth,  compofedof  old  worn  Particles, 
and  Fragments  of  Particles,  would  not  be  of  the 
fame  Nature  and  Texture  now,  with  Water  and 
Earth  compos’d  of  entire  Particles  in  the  Beginning  ; 
and  therefore  that  Nature  may  be  iafting,  the 
Changes  of  Corporeal  Things  are  to  be  placed  on¬ 
ly  in  the  various  Separations,  and  new  Aftociations 
and  Motions  of  thefe  permanent  Particles;  com¬ 
pound  Bodies  being  apt  to  break,  not  in  the  midft 
of  folid  Particles,  but  where  thofe  Particles  are  laid 
together,  and  only  touch  in  a  few  Points. 

It  feems  farther.  That  thefe  Particles  have  not 
only  a  Vis  Inertia ,  accompany’d  with  fuch  paffive 
Laws  of  Motion,  as  naturally  refult  from  that 
Force,  but  alfo  that  they  are  moved  by  cerrain  a- 
dtive  Principles,  fuch  as  is  that  of  Gravity,  and  chat 
which  caufeth  Fermentation,  and  the  Cohefion  of 
Bodies.  Thefe  Principles  are  to  be  confider’d,  not 
as  occult  Qualities  fuppo,’d  to  refult  from  fpecific 
Forms  of  Things,  but  as  general  Laws  of  Nature, 
by  which  the  Things  themfelves  are  form’d ;  their 
Truth  appearing  to  us  by  Phenomena,  tho’  their 
Gaufes  are  nor  yet  difeovered. 

MATTER,  in  Deed,  and  Matter  of  Record,  are 
Terms  in  Law,  which  are  faid  to  differ  thus: 
Matter  in  Deed,  feems  to  be  nothing  elfe  but  a 
Truth  to  be  proved,  tho’ not  by  any  Record;  and 
Matter  of  Record,  is  that  which  may  be  proved  by 
fome  Record.  For  Example  :  If  a  Man  be  fued 
to  an  Exigent,  during  the  Time  he  was  in  the 
King’s  Wars;  this  is  Matter  in  Deed,  and  not 
Matter  of  Record:  And  therefore'  he  that  will  al¬ 
ledge  this  for  himfelf,  muft  come  before  the  Scire 
Facias,  before  Execution  be  awarded  againft  him ; 
for  after  that,  nothing  will  ferve  but  Matter  of  Re¬ 
cord  ;  that  is,  fome  Error  in  the  Procefs  appearing 
upon  Record. 

MATTS  on  board  a  Ship,  are  a  kind  of  broad 
thick  Clouts,  wove  out  of  fpun  Yarn,  Sinnet,  or 
Thrums;  and  are  ufed  to  preferve  the  Main  and 
Fore-Yards  from  galling  againft  the  Mafts  at  the 
Tyes,  and  at  the  Gunnel  of  the  Loof:  Alfo  they 
ferve  to  keep  the  Clew  of  the  Sail  from  galling 
there ;  as  alfo  to  fave  the  Clews  of  the  Fore-lail 
from  doing  fo  at  the  Beak-head  and  Boltfprit. 

MATURITY,  the  juft  Ripenefs  of  any  Fruit; 
and  by  Analogy,  the  Arrival  of  any  thing  to  its 
juft  Degree  of  Perfection. 

MATURATION,  is  the  ACtion  of  growing  ripe, 
or  the  Tendency  of  any  Fruits  towards  Maturity  or 
Ripenefs. 


MAUNCH  :  The  Figure  of 
an  ancient  Sleeve  of  a  Coar,  is 
fo  called  by  the  Heralds,  and  is 
born  in  many  Gentlemens  Efcut- 
cheons;  as  in  the  Earl  of  Hun¬ 
tingtons,  in  thofe  of  the  Corners , 
&c. 


.  MAUND,  was  anciently  a  Meafure  of  Capa¬ 
city  with  us,  being  a  kind  of  great  Basket  or  Ham¬ 
per,  containing  8  Bales,  or  2  Fatts.  See  the  Book 
of  Rates,  Fol.  3. 

MAXILLA  Superior,  the  Upper  Jaw-bone :  this 
conftitutes  the  inferior  and  lateral  Parts  of  the  Or¬ 
bit  of  the  Eye,  and  comprehends  alfo  the  Bones  of 
the  Noftrils,  Palate,  and  Upper  Row  of  Teeth.  It 
hath,  according  to  Diemerbrook,  twelve  Bones  be¬ 
longing  to  it,  fix  on  each  fide.  The  firft  is  called 
the^  Os  Jugale,  and  is  of  a  triangular  Form,  and 
policed  at  the  external  Angle  of  the  Eye.  The  fe- 
cond  is  called  the  Foramen  lacrymale,  and  is  a  thin 
pellucid  fmall  Bone,  placed  in  the  internal  Angle 
of  the  Eye,  and  gives  a  Paflage  to  that  Liquor 
which  makes  the  Tears.  ’Tis  near  this  Foramen 
that  the  Abfcejfe,  which  the  Greeks  call  JEgilops, 
and  we  Fifula  lacrymalis,  ufually  happens.  The 
third  is  a  thin  pellucid  Bone,  placed  between  the 
two  former,  and  within  the  Orbit  of  the  Eye,  and 
which  is  continued  with  the  fungous  Bones  of  the 
Noftrils.  The  fourth  is  a  large  Bone,  conftituting 
the  greareft  Part  of  the  Cheek  and  Palate,  and  re¬ 
ceiving  into  it  the  Upper  Teeth  by  their  proper 
Caverns :  It  hath  an  eminent  confpicuous  Foramen, 
or  Hole,  placed  under  the  Orbit  of  the  Eye,  and 
traofmitting  to  the  Face  a  Branch  of  the  third  Pair 
of  Nerves.  It  hath  alfo  another  Foramen  at  the 
hinder  part  of  the  Dentes  inciforii ;  and  then  there 
go  up  two  Foramina,  with  a  bony  Partition  be¬ 
tween  them,  one  to  each  Noftril.  The  fifth  is  a 
thin,  hard,  fmall,  oblong  Bone,  approaching  to  a 
fquare  Figure;  and  this,  with  its  Partner  on  the 
other  fide,  conftitutes  the  Bridge,  or  protuberant 
Bone  of  the  Nofe.  The  fixth  Bone  forms,  with 
its  Fellow,  the  bony  part  of  the  Palate,  or  Roof 
of  the  Mouth.  Fallopius,  Columbus,  and  fome  o- 
thers,  add  to  thefe  a  thirteenth  Bone,  which  they 
call  Vomer,  and  place  it  between  the  Palate  and  Os 
fpharoides ;  and  will  have  it  like  a  kind  of  Septum, 
to  divide  the  lower  Parts  of  the  Noftrils.  And  Ve- 
falius  reckons  the  two  OJfa  fpongiofa  among  thele 
Bones  of  the  Superior  Maxilla. 

MAXILLA  Inferior,  is  the  lower  or  moveable 
Jaw  :  This  contains  all  the  Lower  Teeth.  It  hath 
two  Proceffes  on  each  fide;  of  which,  the  Fore- 
moft  is  thin  and  large,  and  ends  in  a  kind  of  Point, 
to  which  the  Tendon  of  the  Temporal  Mufcle  is 
firmly  knir,  and  this  is  called  Corona :  The  other 
is  obtufe,  and  lies  more  backwards,  and  is  join’d 
by  a  Cartilage  to  the  Neck  ;  and  its  Parc,  by  which 
it  adheres,  they  call  Condylus :  It  hath  four  Foramina 
defign’d  to  tranfmic  the  aforefaid  Proceffes.  < 


M AXILLARIS  Glandula  [in  Anatomy]  a  con- 
fiderable  Gland  of  the  conglomerate  kind,  fituated 
on  the  Infide  under  the  Lower  Jaw-Bone,  near  the 
mufculus  digaflricus.  It  difeharges  itfelf  by  feveral 
Branches  of  Dudfs  which  form  one  Trunk,  which 
paftes  under  the  Mylohyoideus,  and  meets  with  that 
of  the  other  fide  within  the  Fore-teeth  of  the  Lower 
Jaw,  having  diftindt  Orifices  with  Papilla:  on  each 
fide  Fraenum  Lingua:. 

MAXIMIS  and  Minimis.  The  Mathematicians 
call  that  Method  whereby  a  Problem  is  refolvcd, 
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which  requires  the  greateft  or  leaft  Quantity  at¬ 
tainable  m  thac  Cale ,  Methoaus  de  Maximis  <& 
Minimis. 

Of  this  fee  Hen.  Faber,  at  the  End  of  his  Synopfff 
Geometric  a,  where  you  have  a  great  Variety  of 
Problems  of  this  kind.  See  alfo  Ozanam's  Preface 
to  his  Millionaire  Mathematique  ;  the  Marquis 
d’  Ho/pit  a  l  his  Analyfe  des  Inffnirnent  Petits ,  Sedt. 
3,  c b‘C.  In  the  Aft  a  Erud.  Lipf.  A.  D.  1683.  p. 
122-  there  is  alfo  a  Method  of  determining  Maxi¬ 
ma  <ffr  Minima,  by  one  X>.  T.  chiefly  applicable  to 
the  drawing  of  Tangents  to  Curves:  And  in  the 
fame  Book,  and  for  the  Year  1684.  p.  467.  you 
have  a  Method  of  the  famous  Mr.  Leibnitz.,  for 
the  fame  Purpofe,  according  to  his  Calculus  Diffe¬ 
rentials.  .See  alfo  the  Seventh  Book  of  Mr.  De  la 
Hire's  Conick  Seblions,  in  Latin  ;  and  Chap.  7.  of 
Niewentiit's  Analjffs  Inffnitorum.  There  is  alfo 
printed  in  the  Firit  Volume  of  Des  Cartes’s  Geo¬ 
metry,  a  Method  of  Huddes  for  finding  the  Maxi¬ 
ma  gr  Minima ,  p.  137. 

The  following  Account  of  this  Method,  was 
communicated  to  me  by  Mr.  Humphrey  Ditton, 
a  Perl'on  very  skilful  in  thefe  Matters;  and 
late  Matter  of  the  New  Mathematical  School 
in  C hr  iff' s  Hofpital. 

PROBLEM. 

To  determine  any  Flowing  Quantity  in  an  Equation 
propos'd,  to  an  Extreme  Value. 

Tho’  there  are  various  excellent  Methods  for  the 
doing  of  this,  yet  there  is  nothing  that  feems  fo 
clear  and  natural,  and  is  really  fo  general,  io  quick 
and  eafy,  as  that  which  the  Dodlrine  of  Fluxions 
furnifhes  us  withal. 

To  folve  the  Problem  in  any  Cafe  that  can  be 
propos’d,  is  only  to  make  a  juft  Application  of  this 
Geneial  Rule,  viz. 

Having  put  the  Equation  into  Fluxions,  let  the 
Fluxion  of  that  Quantity  ( whofe  Extreme  Value  is 
fought )  be  fuppos’d  —  o  ;  by  which  Means  all  thofe 
Members  of  the  Equation  in  which  it  is  found,  will 
vanijh,  and  the  remaining  ones  will  give  the  Deter¬ 
mination  of  the  Maximum  or  Minimum  deffred. 

DEMONSTRATION. 

Every  Maximum  or  Minimum ,  is  in  its  own 
Nature  a  Stable  Quantity :  To  determine  therefore 
any  Flowing  Quantity  to  a  Maximum  or  Minimum, 
is  to  make  it  (inftead  of  a  Flowing)  a  Permanent 
one;  but  the  Fluxion  of  a  Permanent  Quantity  is 
equal  to  Nothing.  From  whence  the  Reafon  of 
the  Rule  is  lufficiently  clear. 

1 

Let  us  illuftrate  this  by  fome  Examples.  Ex.  gr. 

Suppofe  b  b  x  —  y  y  x  c  y  x  —  di  ~o,  where 
y  and  x  are  Flowing  Quantities,  and  y  is  to  be  de¬ 
termined  to  an  Extreme  Value :  Then  b  b  x  — 
2  y  y  x  —  y  y  x  -f-  c  y  x  -f-  c  x  y  —  o,  and  mak- 
ing  y  —o,  b  b  x  —  yyx-\-cyx~o,  and  y  y  — 
c y  —  b  b\  from  which  Quadratick' Equation  y  may 
be  determin’d. 

Let  r  x  —  lilif  —  y  y  =  o,  which  is  the  Equa- 

7 

tioh  of  an  Ellipfe,  where  the  Latus  Rettum  =  r. 


the  Latus  Tranfverfum  =  7;  the  AbfcifTe  =  x, 
and  the  Ordinate  =•  y ;  then  we  have 


r  x  — 


2  r  x  x 


—  2  y  y  =  o,  from  whence  q  r  = 


2  r  x,  and  x  =  - ;  which  Value  of  x  fubftituted 
2 

in  the  Equation  of  the  Curve,  gives  LJ=yy,  and 

4 

fo  y  =  yf  ;  r-l  —  the  Semi-Conjugate . 


Again,  Suppofe  y  y  n  —  d  y  z  —  c  c  d  —  o,  ^ 
where  y,  z,  u,  are  all  Flowing  Quantities ;  and  y 
is  to  be  determin’d  to  an  Extremum  Now  in  all 
fuch  Cafes,  where  the  Equation  will  involve  the 
Fluxions  of  fo  many  different  Flowing  Quantities, 
we  muft  endeavour  by  convenient  Subftitucions  to 
expunge  fome  of  them,  that  we  may  have  no  more 
than  one  fort  of  Fluxions  left  to  deal  with ;  of  which 
the  Equation  may  be  clear’d  by  ordinary  Diviflon. 
And  l  think  this  Method,  which  I’ll  propofe  in  the 
firft  place,  to  be  a  very  eafy  and  general  one  in 

order  to  this  End.  The  Equation  is  y  y  u  —  dyz 
—  c  c  d  —  o ;  from  whence  2yyu-\-yyu  — 
dyz  —  dz  y  —  o,  and  putting  y  =  o,  y  y  u  — 
d y  £  =  o.  Now  to  throw  out  thefe  Fluxions  in 

the  laft  Equation,  we  need  only  fubftirute  the  Value 
of  either  ot  them  from  the  fecond  Equation,  where 


we  find  u  (ex.  gr.) 


d  y  z  A-  d  i.  y 
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v  y  u 


wherefore  j  y  »  —  d y  z—d  )  z  dzy  —  2 yyu 
■ —  dyz  =  d y  z  • —  2  y  y  u  =  o,  wherefore  d  z 
—  zy  u  =  o,  which  is  the  Equation  defired. 


Suppofe  y  y  x  —  z  y  x  —  m  —  o,  and  y  to  be 
determined  to  an  Extremum.  Then  277  x 
y  y  x  —  z  y  x  —  zy  x  —  z y  x  =  o,  and  making 
j  =  o,  y  y  x  —  x  y  z  —  z  y  x 
2  v  v  *  4-  n  *  — -  z  y  x  —  z  y  x 


o ;  but  z 


wherefore  fub- 


y  x 

ftituting  this  in  the  Room  of  z  in  the  former  Equa¬ 
tion,  we  have  yyx  —  2  y  y  x  —  y  y  x  -f •  z  y  x 
-f-  z  y  x  —  z  y  x  =  o ;  that  is,  z  y  x  —  2  y  y  x 
~  o,  and  z  x  —  2  y  x  —  o. 


But  Mr.  Niewentiit  furnifhes  an  Expedient  for 
this  Purpofe  alfo  in  the  Seventh  Chapter  cf  his  A- 
nalyffs  Inffnitorum :  He  confiders  the  Flowing  Quan¬ 
tities  in  the  Equation,  as  the  Ordinates  of  fo  many 
feveral  Curves,  which  have  one  common  Abfciffa^ 
then  fubftituting  the  Values  of  the  Fluxions  of  thefe 
Ordinates  (gotten  by  the  general  Property  of  all 
Curves)  he  brings  all  the  Fluxions  to  one  Expref- 
tton.  Ex.gr.  In  the  Equation  above,  y  y  u  — 
dyz  —  c  c  d  —  o,  where  we  had  y  y  u  —  dyz 
—  o,  let  y,  u,  z  be  conceiv’d  to  be  the  Ordinates 
of  three  feveral  Curves,  whofe  common  Abfciffe  let 
=  x ,  and  let  the  Subtangent  belonging  to  u  be  =  w, 

and  that  forzbe  =  /;  then,F=—  an d£  =  ~5 

n  l 

wherefore  -LCiiA  —  ?.hfLx  =  o ;  that  is,  l y  u 
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• —  d  z  n"==.  o,  the  Equation  for  y  determined  to 
an  Extremum.  ’Tis  true,  this  Equation  appears 
fomething  different  from  that  which  was  deduced 
by  the  former  Procefs :  There  the  Equation  was 
1  d  z  — 


*  I 


MAX 


M  E  A 


d  z  —  2 y  u  =  o,  and  here  ’ris  / y  u  —  dzn  —  o  ; 
but  that  chefe  liquations  are  exadtly  the  fame,  is 


thus  eafily  difcovered.  Becaufe  u  = 


v  x 


n 


and 


d-  =-y-  *  therefore  u  :  z 


tt 
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from  whence 


l :  ?t  :  :  z  u  :  u  £,  but  (by  what  went  before)  u  = 
y  z  d  z  y  —  i  y  y  u 


y  y 


,  wherefore  l  :  n  :  : 


d  y  z 


-4-  d  z  z  y  —  2  y  "  z  v  .  c  , 
- JL - 1 - ,  v  z:  from  hence 

y  y 

in  Mr.  Neivoentiit's  Equation,  m.  I y  u  —  dzn 
=  o,  fubffituting  thcfe  Quantities  in  the  Room  of 
/  and  n,  to  which  they  are  proportional,  we  have 
J  u  z  Z  d  ;  4-  u  z  y  y  a  —  a  u  z  2  y  y  j  ^  . 

y  y  J 

=  o,  or  dividing  all  by  u  z,  and  multiplying  by yy, 
and  rejedling  Contradictories,  we  have  d  z  y  y  — 
2  y  )  J  #  =  o }  that  is,  d  z  —  2j«=o,  £fE.D. 


Thefe  Examples  may  ferve  to  illuflrate  a  Rule 
which  is  in  itfelf  very  plain  and  obvious. 

As  for  the  Ufe  and  Applicarion  of  the  Doctrine 
de  Maximis  <&  Minimis,  perhaps  it  may  be  as 
Ufeful  and  Noble  a  one  as  any,  to  fhew  how 
from  hence  all  forts  of  Curves  may  be  cut  at 
Right  Angles,  and  confequently  the  Invention  of 
the  Tangents  is  to  be  performed. 


A 


V 

u 


D 


tr 

H 


•  t 


Let  A  C  G  be  any  Curve  whofe  Vertex  is  A, 
Axe  A  H,  its  Ordinates  ED,  CB,  G  H  :  Let  2ny 
Point,  as  F,  be  taken  in  the  Axe  at  L'berty,  and 
from  thence  the  Lines  F  C,  F  E,  F  G  be  drawn 
to  the  Curve. 

Let  A  F  —  n,  A B,  AD,  A  H  =  x,  FI  F  =  n 
+  x,BF,  FD  =  »  —  x,  E  D,  B  C,  G  H  —  y, 
F  C,  F  E,  FG  =  k.  The  Point  F  being  taken 
any  where  at  liberty,  ’tis  evident,  that  when  any 
Line,  as  F  C,  F  G,  e jrc.  is  coincident  with  F  E, 
which  I  imagine  to  be  a  Normal  to  the  Curve  in 
the  Point  E ,  from  the  fame  Point  F  j  that  then 
the  intercepted  Line,  F  B,  FH,  &c.  is  coincident 
with  the  Subnormal  F  D,  and  confequently  upon 
the  determining  of  an  Extremum,  the  Invention  of 
a  Tangent  naturally  follows. 

To  form  the  General  Equation  that  is  to  ferve 
in  this  Bufinefs,  we  have,  from  the  Redhngular 


Triangle  F B  C,  *  z  =*  »  —  2  n  x-j-x  *  +  y  y  • 
or  on  the  other  Side  F,  from  the  Triangle  G  Hf’ 
z  z  x  x  ~~  2  n  x  +  n  71  Jr  y  y  \  or  for  an  Extre- 


tion,  if  in  the  room  of  2  y  y,  we  fubftitute  its  Va- 
ue  from  the  Equation  of  the  Curve,  the  Subnor¬ 
mal  will  be  difcovered. 


Ex.  gr.  Suppofe  the  Curve  were  an  Hyper- 

holai  then  =  :  Therefore 

a**-  2  *x+rx+-*lfA=:0,  and  2  n* 

=  2 xx+rx-f  ZULU,  and  *  =  * 

2  2  q 

=  FA^  wherefore  FD  (the  Subnormal)  =  f  rx 

&E.I-  2  q 

Suppofe  the  Curve  a  Circle,  in  which  Cafe 
2  A  y  •  2r x  -2xx^  then  proceeding  as  before^ 
we  have  2  n  x  =  2  r  x,  and  n  =  r,  and  there- 

fore  F  D  =  r  xj  which  iliews  that  F  is  ever 
in  this  Curve,  the  Centre  itfelf.  In  the  common 


Parabola,  r  x  =  2  y  j,  and  therefore  n  =  -  -L  x, 
*  2  ‘ 

and  fo  F  D  =  .  But  ’tis  not  only  in  thefe  Co- 

n:ck  Sedtions,  but  in  any  other  Curve  whatfoever, 
that  irom  this  general  Equation  by  a  due  Subftitu- 
tion  of  the  Value  of  2  y  /,  the  !  angent,  or  (which 
is  all  one  in  effedt)  the  Subnormal  will  be  difco- 
ver’d.  / 

MAXIMS,  are  a  kind  of  Proportions  which 
have  palled  for  Principles  of  Science,  under  the 
Name  of  Maxims  and  Axioms,  and  which  bein'* 
lelf-evidenr,  have  been  fuppofed  innate. 

MAXV,  is  the  Tin-miners  Term  for  a  Weed,  as 
they  call  it,  of  the  Marchafte  kind,  from  whence 
M-i  y  feems  to  be  a  Corruption.  When  the  Load 
or  Vein  of  Oar  degenerates  into  this  or  any  thing 
elie  that  is  not  Tin,  they  call  it  Weed. 

MEAN  Axis,  in  Opticks.  See  Axis. 

MEAN  Diameter,  in  Gauging,  is  a  Geometrical 
Mean  between  the  Diameters  at  Head  and  Bunc* 
in  any  clofe  Cask.  0 

MEAN  and  Extreme  Proportion.  See  Extreme 
and  Mean  Proportion. 

MEAN  in  Laon,  fignifies  the  Middle  between 
two  Excremes,  and  that  either  in  Time  or  in  Dig¬ 
nity.  As  in  the  firft,  hisAdtion  was  Mean  betwixt 
the  Difleifin  made  to  him  and  his  Recovery,  that 
is,  in  the  Interim,  (or,  as  we  fay,  in  the  mean  time) 
Of  the  fecond,  there  is  Lord-mean  or  mefne,  and 
Tenant-mean.  See  Mejne. 

MEAN  Motion,  or  mean  Longitude  of  the  Sun, 
in  the  Ptolemaick  Hypothefs,  is  an  Ark  of  the  E- 
clipcick,  reckon’d  from  the  beginning  of  Aries  to 
the  L.ne  of  the  Sun’s  Mean  Motion,  accounting 
according  to  the  Order  of  the  Signs.  And  ’tis  alio 
not  unulual  to  call  the 

MEAN  Motion  of  the  Sun,  in  the  old  Aftronomy, 
the  Diftance  (accounted  on  in  the  Ecliptick,  from 
the  beginning  of  Aries)  of  the  Sun  from  the  Line 
of  his  Mean  Motion.  See  Line  of  the  Sun's  Mean 
Motion. 

MEAN  or  middle  Proportional,  between  any  rCVo 
Lines  or  Numbers,  is  that  which  hath  the  fame 
Proportion  to  a  third  Term  that  the  firfb  bears  to  it. 


Thus 


ME  A 


M  E  A 


To  find  a  Mean  Proportional  between  any 
Two  Numbers 


Thus  8  is  a  mean  Proportional  between  2  and 
32,  becaufe  2  :  8  :  :  8  32.  And  the  three  Num¬ 
bers  in  this  Cafe  are  thus  expreflfed  2.8.  32 : :  That 
is,  two,  eight,  and  thirty-two,  are  in  continual  Pro¬ 
portion  }  for  the  fame  Proportion  is  continued  from 
the  Middle  or  Second  Term  to  the  Third,  as  was 
between  the  Firft  and  Second :  Therefore  ’cis  the 
very  fame  thing,  as  if  the  Middle  Term  had  been 
put  down  twice.  Now,  becaufe  when  Four  Num¬ 
bers  are  proportional,  the  Rectangle  of  the  middle 
Terms  is  equal  to  that  of  the  Extremes,  it  muft  be 
fo  here:  But  here  the  two  middle  Terms  being 
the  lame  Number,  they  will  make  a  Square  j  fo 
that  when  three  Numbers  are  in  continual  Propor¬ 
tion,  the  Square  of  the  middle  Term  is  equal  to 
the  Redtangle  of  the  Extremes  j  and  that  middle 
Term  is  call’d  a  mean  Proportional  between  the 
other  two. 

PROPOSITION. 

In  a  Right-angled  Triangle, 

The  Perpendicular  ( a  d)  is  a  mean  Proportional 
between  the  Segments  of  the  Hypothenufe  {b  d 
and  c  d.) 


a 


That  is,  as  b  d  :  a  d ::  a  d:  d  cj  and  therefore  the 
Square  of  a  d  is  equal  to  the  Redtangle  between  b  d 
and  dc. 

For  the  Triangles  c  d  a  and  a  d  b,  being  fimilar, 
’twill  be  as  c  d :  a  a  ;  :  d  a  :  d  b  :  and  confequently 
□  d  a  =  O  b  d  c. 

PROBLEM. 

To  find  a  Mean  Proportional  to  two  given 
Lines,  A  and  B. 


Put  A  and  B  both  into  one  Line,  then  bifledl 
the  whole  Line ;  make  the  Point  of  Bifledtion  the 
Centre  of  a  Semi-circle,  and  then  eredt  the  Line 
P  perpendicular  to  the  two  given  Lines,  at  their 
Point  of  Union :  I  fay,  the  Line  P  is  the  Mean 
Proportional  fought. 

For  B  :  P  : :  P  :  A,  by  the  laft  Propofition. 


t 


Multiply  the  Numbers  into  one  another,  and 
extradt  the  Square  Root  of  the  Produdt :  Of  which 
fee  more  under  Logarithms,  and  the  U/e  of  Loga¬ 
rithms,  Numb.  11  and  12. 

To  find  Two  Mean  Proportionals  between  Two 
given  Lines,  A  B  and  B  C. 

This  famous  Problem  ( which  is  the  fame  as  the 
Duplication  of  the  Cube)  may  be  refolved  and  de- 
monftrated  bf  means  of  the  Conchoid  of  Nicomedes j 
and  would  be  geometrical,  if  that  were  a  Geome¬ 
trical  Curve. 


Join  the  given  Lines  A  B  and  B  C  together  at 
Right  Angles,  and  bifledleach  in  the  Points  D  and 
E  :  Compleat  the  Rectangle  A  L  B  C,  and  draw 
L  D  till  it  meet  with  C  B  produced  to  S :  Then 
will  S  B  =  A  L  or  to  B  C.  From  E  let  fall  a  Per¬ 
pendicular,  which  produce  till  C  F  be  equal  to 
A  D,  which  will  cut  off  the  Part  E  F.  Draw  then 
FS,  and  parallel  to  it  CH.  Then  (by  Coroll.  1. 
Prop.  2.  of  the  Conchoid)  through  the  Legs  of  the 
Angle  K  C  H  draw  the  Right  Line  F  H  K,  fo  that 
HK  be  equal  to  C  F.  Draw  alfo  the  Right  Line 
KLM,  producing  it  till  it  meet  with  BA  alfo 
produced  in  M.  So  will  CK  and  AM  be  the 
two  Mean  Proportionals  fought. 

DEMONSTRATION. 

Let  M  A  be  called  b,  L  C  or  A  B  =  e  b,  and 
BC  =  c.  Then  becaufe  of  the  Similar  Triangles 
M  A  L  and  L  C  K, 

AM.  L  C  or  A  B : :  A  L  or  AC.  C  K 

b  .  eb  : :  c.  e  b  c  Qr  ^  ( 

b 

Wherefore  ec  —  CK.  Alfo  M  A.  A  D  : :  S C.  C  K. 


2 


(Becaufe  if  you  halve  one  Confequent,  you  muft 
double  the  other  Antecedent.)  And  S  C.  C  K  :  : 
FH.  HK  (becaufe  C  H  is  parallell  to  S  F)  Where¬ 
fore  M  A.  A  D : :  F  H.  H  K.  H  K  is  equal  to  A  D 
or  v  e  b  (as  was  taken  above)  wherefore  F  H  muft 
be  equal  to  M  A  or  b.  And  confequently  M  D 
=  FK  (for  both  in  this  Notation  are  b  -j-  7  e  b.) 
And  the  Square  of  each  will  bzbb-\-ebb-\-% 
e  e  b  b  j  that  is,  =  F  E  -{-  □  E  K,  (by  47  e.  1.  Eucl.) 
And  to  thefe  equal  Quantities  adding  the  Squares 
of  D  X  and  E  C,  each  of  which  is  j;  c  c.  Their 
Sum,  viz.  □  MD-f  □  DX  ( i.e  □  M  X)  will 
btbb-\-ebb-\-^eebb-\-~cc-j  which  alfo  is  c- 
qual  to  the  Sum  of  thefe  □  E  F  +  n  E  C  (/.  t. 
□  F  C,  which  was  ==  to  A  D  =  X  E  by  the  Con- 

ftrudtion 


M  E  A 


M  E  A 


ftrutfion  -f  =  + 

e  e  {  c ;  that  is,  equal  to  □  X  K .  W  ttertfore  fince 
the  Squares  are  equal,  the  Roots  or  Line  M  X  and 
X  K  niuft  be  equal  to  each  other  Line. 

N  ow  if  from  thofe  equal  Sums  bb-\-ebb-\--j 
e  e  b  b  \  c  c,  and  $e  e  b  b~\--^cc-^-ecc~\~eecc, 
you  takt  away  wnat  is  common  to  both,  viz.  ± 
e  e  b  b  \  c  c,  there  will  remain  b  b-\-e  b  b  —  e  c  c 
-j-eeccj  which  will  be  found  to  be  alfo,  fingly 
taken,  equal  to  each  other;  becaufe  the  Part  taken 
away  b  b,  will  be  to  the  other  Part  taken  away  e  c  c 
: ;  as  the  Remainder  ebb,  is  to  the  Remainder  e  e 
Yc ;  and  both  mud  be  as  their  Wholes  were,  i.  e. 
equal:  Wherefore  b  b  —  e  c  c,  and  e  b  b  =  e  e  c  c. 
Which  latter  Equation  refolved  into  Proportionals, 
will  ftand  thus,  as  e  b.  e  c : :  e  c.  b  ;  or  as  A  B.  CK 
: :  C  K.  M  A.  And  if  you  refolve  the  former  E- 
quation,  it  will  be  as  e  c.  b :  :  b.  c.  That  is  C  K. 
M  A  : :  M  A.  B  C.  Which  is  in  plain  Words  the 
Proposition,  viz.  that  C  K  and  M  A  are  two  mean 
Proportionals  between  A  B  and  BC.  ffE.D. 

On  which  Demo7i(lration  is  founded  the  Mecha¬ 
nical  Way  of  Eutocius,  Lib.  2.  De  Sph.  and Cylind. 
for  finding  two  mean  Proportionals;  which  is  thus: 


Join  the  given  Lines  A  B  and  B  C  in  a  Right 
Angle,  as  before,  and  com  pleat  the  Reftangle, 
drawing  the  Diagonal  to  find  the  Point  X,  and 
producing  B  A  and  B  C  both  ways  towards  M  and 
K ;  for  then  fix  a  Ruler  on  the  Centre  L,  and  then 
return  it  forward  and  backward,  till  you  find  by 
the  Compaffes  M  X  and  X  K  are  equal ;  and  then 
AM  and  CK  are  the  Lines  fought. 

Another  Method  for  which,  Eutocius  alfo  men¬ 
tions,  which  feems  more  practical;  which  is.  To 
make  a  Semi-circle  on  A  C  the  Diagonal  of  the 
Redtangle,  then  the  moveable  Ruler  is  placed  for¬ 
wards  and  backwards  till  L  M  (by  the  Compaffes) 
be  found  equal  to  N  K,  and  that  will  give  the 
Points  M  and  K,  and  confequently  the  Lines  A  M 
and  C  K  required. 

How  to  find  T wo  Mean  Proportionals  by  help  of 
the  Ci/foid  of  Diocles ,  and  by  two  Parabola’s,  (which 
was  Menechmus’s  Way)  fee  Sturmius  Mathefs  Enu- 
cleata ,  Book  2.  Prop.  21.  Confett.  &  Scholium.  Des 
Cartes  doth  the  fame  thing  by  help  of  one  Para¬ 
bola  only ;  fee  his  Geometry  f  p.  9 1 .  and  as  many 
as  you  pleafe  by  help  of  a  Curve  Line  generated 
after  a  peculiar  way;  which  fee  in  p.  6j,  68,  of 
his  Geometry.  Much  more  of  this  Nature  you 
have  in  Slufus’s  Mefolabium. 

MEASLJ  RES  of  Capacity :  Thefe  (with  us)  both 
liquid  and  dry,  were  firft  made  from  Troy  W eight. 


See  9  H.  3.  51  H.  3.  12  H.  7.  <&c.  wherein  it  is  e- 
nadted,  that  eight  Pound  Troy  Weight  of  Wheat, 
gathered  from  the  middle  of  the  Ear,  and  well 
dried,  fhould  make  one  Gallon  of  Wine  Meafure, 
and  that  there  fhould  be  but  one  Meafure  for 
Wine,  Ale,  and  Corn  throughout  the  Kingdom. 
See  14  Ed.  3.  and  is,  Rich.  2.  But  Cuftom  in  time 
hath  prevailed  againfl  this,  having  altered  Meafures 
as  well  as  Weights ;  no  other  but  Troy  Weight  be¬ 
ing  appointed  by  our  Laws  to  be  ufed.  (See  14 
and  17  of  E.  3.)  we  having  now  three  different 
Meafures;  viz.  one  for  Wine,  one  for  Ale,  and 
Beer,  and  one  for  Corn.  See  the  Table  of  them 
under  Meafures. 

Only  let  me  add  further  from  Mr.  John  Ward's 
Ar.thmetick,  p.  34.  That  tho’  the  common  Wine 
Gallon  fealed  at  Guild-Hall  in  London ,  by  which 
all  Wines,  Brandies,  Spirits,  Strong  waters.  Mead, 
Perry,  Cyder,  Vinegar,  Oyl,  Honey,  &c.  are  mea- 
fured  and  fold,  is  fuppofed  to  contain  231  Cubick 
Inches;  and  from  thence,  the  Tierce  will  contain 
9702  Cubick  Inches,  the  Hogfhead  14553,  the 
Punchion  19404,  the  Butt  or  Pipe  29106,  and  the 
Tun  58212.  Yet  it  hath  been  accurately  experi¬ 
mented,  that  the  Wine  Gallon  at  Guild-Hall  doth 
hold  but  224  Cubick  Inches ;  as  indeed  Dr.  Wy- 
birdhzd  before  taken  Notice  of  in  his  Ta&ometry, 
p.  289.  But  yet  in  May  25,  1688,  when  an  Ex¬ 
periment  was  made  for  the  Lord  Mayor  of  London 
and  the  Commiffioners  of  the  Excile,  in  Confir¬ 
mation  of  the  Truth  of  the  Account  above,  of  the 
Capacity  of  the  Standard  Gallon;  viz.  that  it  is 
but  224  Cubick  Inches;  yet  it  was  then  thought 
fit  to  continue  the  common  fuppofed  Contents  of 
231  Cubick  Inches  for  the  Wine  Gallon,  and  that 
all  Computation  in  Gauging  fhould  be  made  from 
thence ;  and  fo  I  fuppofe  ic  yet  ftands. 

The  Beer  and  Ale  Gallon  is  larger  than  the  Wine 
Gallon,  in  Proportion  to  the  Excefs  of  the  common 
Pound  Averdupois  above  the  true  Pound  Troy :  that 
is,  as  12.  231  :  :  fo  14-Ii  to  28if,  which  is  very 
near  the  Cubick  Inches  in  the  Ale  Gallon.  The 
Ale  Quart  contains  70^  Cubick  Inches;  the  Gal¬ 
lon  will  be  282. 

Dry  Meafure  feems  to  Hand  ftill  in  Proportion 
to  the  old  Wine  Gallon  of  224  Cubick  Inches.  The 
common  received  Content  of  the  Corn  Gallon  be¬ 
ing  272  -  for  as  12.  14.TT  •  :  2,24-  272.7.  and  yet 
by  an  Adt  of  Parliament  made  A.  D.  1697,  it  is 
appointed,  that  every  round  Bujloel  with  a  plain  and 
even  Bottom,  being  made  1 8  Inches  and  -  wide  through - 
ont,  and  8  Inches  deep,  Jhall  be  efieemed  a  legal  Win- 
chefter  Bufbel,  according  to  the  Standard  in  his 
Majefty’s  Exchequer.  Now  a  VefTel  thus  made, 
will  contain  2150.42  Cubick  Inches;  and  confe¬ 
quently  the  Corn  Gallon  can  be  but  268-7  Cubick 
Inches. 

MEASURES.  I  thought  it  would  be  a  very 
acceptable  Thing  to  the  Reader,  to  fee  in  one 
View,  an  Account  of  the  Ancient  and  Prefent 
Meafures  of  feveral  Parts  of  the  World:  Which 
therefore  I  have  here  given  him,  as  I  occafionaliy 
collected  them  from  the  beft  Authors. 
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A  T  A  B  L  E  of  the  Foreign  Aleafures,  care¬ 
fully  compared  with  the  English. 


London  - - .  . - .  Foot 

Paris 
Amflerdam 
Brill 
Antwerp 
Port 

Rynland  or  Leyden 
Lorain 
Mechlin 
Middleburg 
Stratsbourg 
Bremen 
Cologn 

Frank  ford  ad  Manam 
Spanijh 
Toledo 
Roman 

On  the  Monument  of 

!  Bononia 
|  Mantua 
\  Venice 
Dantzick 
[  Copenhagen 
Prague 

! 

Turin 

The  Greek 

P aris  Foot,  according  to  Dr.  Bernard 

j  Univerfal  -  . - -  Foot 

I  Old  Roman  .  .  .  Foot 

Bononian  Foot  of  M.  Auzout  —  - - 


Lyon  *  —  ■■ 

Bologn  » . 

!  Amflerdam  — 

Antwerp  ■—  ■■  ■ 

|  Rynland  or  Leyden 

[  Frankford  -■  ■-  - 

Hambourg  — - — 

Leiping  - - . 


Ell 
Ell 
Ell 
Ell 
Ell 
Ell 
Ell 
Ell  I 


Suppofe  an  Englifh 
Foot  divided  into 
1000  Equal  Parts; 
thofe  here  menti¬ 
oned  are  in  Pro¬ 
portion  to  it,  a^ 
follows. 


lOOO 
1.068 
.942 
1. 103 
.946 
1.184 

lm°33 

.958 

.919 

.991 

.920 

.964 

•954 
.948 
1. 001 
.899 
.967 

.972 

1.204 

1.569 

1.162 

•944 

•965 

1.026 

1.831 

1.062 

1.007 

1.066 

1.089 

.970 

1. 140 

3-976 

2.056 

2.269 

2.273 

2.260 
1.826 
1.905 

2.260 


The  Engli[h  Foot 
divided  into  In¬ 
ches  and  Deci 
mal  Parts  of  an 
Inch. 


0.12.0 
1.00.8 
0.11.3 
1.01.2 
0.11.3 
0.02.2 
1.00.4 
0.1 1.4 
0.1 I. o 
0.1 1.9 
0.1 1.0 
0.1 1.6 
0.1 1.4 
0.1 1.4 
1. 00.0 
0.10.7 

O.1 1.6 

0.II.7 

1.02.4 
1.06.8 
1.01.9 
0.1 1.3 
0.1 1.6 
1.00.3 
1.09.9 
1.00.7 
1. 00. 1 


3-H-; 
2.00.8 
2.03.2 
2.00.2 
2.03.1 
1.09.9 
1. 10.8 
2.03.1 


Lubeck 
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The  TABLE  Continued. 


Lubeck 

Noremburg 

Bavaria 

Vienna 

Bononia 

Dantzick 

Florence 


-  Ell 

-  Ell 

- -  Ell 

-  Ell 

-  Ell 

• -  Ell 

—  Brace  or  Ell 


Spanijh  or  Cajlile  ■  ■■ 
Spanijh  Vare  or  Rod,  which  is 

Lisbon  • - —  • - 

Gibraltar  - *■ 

Toledo  * - -  - - - 


Naples 

Genoa 

Milan 

Parma 

China 

Cairo 


—  Palm 
Four  Palms 
—  Vare 

— ■  Vare 

Vare 
Palm 
Brace 
Canna 
Palm 
Calamus 
Cubit 
Cubic 
Cubit 


Old- 


Babylonian 
Greek 
Roman 
Turkijh  — ■ 

Perfian  — 


•Cubit 

Pike 

Arafh 


1.908 

2.227 

•954 

1.053 

2.T47 

1.903 

1-913 

0.751 

3.001 

.2.750 

2.760 

2.685 

0.861 

2.100 

6.880 

0.830 

6.544 

1.866 

1*016 

1.824 


2.200 
3  *  i  97 


1.09.8 

2-°3-3 

0.1 1.4 
1.00.6 
2.01.7 
1. 10. 8 
1. 1 1.0 

0.09.0 
1. 00.0 
2.09.0 
2.09.1 
2.08.2 
0.09.6 
2.01.2 
6.10.5 
0.09.6 
6.06.5 
1. 10. 4 
1.00.2 
1.09.9 
1.  6.4 
1.  6.\ 

T  C 

1  1  o  0  0 

2.02.4 
3.02.3 


The  Hebrew  or  JewiJJj  Long-Meafures . 


k 

Feet. 

Inches. 

Parts 

■ 

Cubit  - -  -  —  • 

1 

09 

888 

Span,  or  Half- Cubit  — —  — ■  ■■  ■ 

0 

1  10 

944 

Palm  -  ■  - 

0 

03 

648 

Digit  -  - —  - 

0 

00 

912 

Fathom,  4  Cubits,  or  ■  -  ■  ■  ■  — 

7 

03 

552 

i  Ezekiel9 s  Reed,  6  Cubits,  or  - - - 

10 

1 1 

328 

Pole  or  Canna ,  8  Cubits,  or  — • 

14 

7 

104 

Schcenus ,  Chain  or  Line  . — 

i45 

i  0  0 

.  Sabbath-Day1  s  Journey,  2000  Cubits,  or  3648  Feet. 

Eajlern-Mile ,  4000  Cubits,  or  7296  Feet. 

Parafang,  12000  Cubits,  or  24888  Feet,  or  4^0000  Miles. 
Stadium ,  f  0  of  a  Parafang ,  or  400  Cubits. 

A  Dtf/j  Journey ,  8  Parafangs >  or  96000  Cubits,  or  33,16  Miles. 
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The  Hebrew  Meafures  of  Capacity. 


Epha ,  or  Bath  - -  - 

Corns ,  or  Choner ,  is  - 

f  of  an  Epha  ■  ■—  - 

Hinn,  j  of  an  Epha  - - - 

Homer ,  y0  of  an  Epha  — - -  — 

t8  of  an  Epha  • - -  ■ 

Log ,  7*  of  an  Epha  - - *  — *  — 

To  which  add  the  Syrian  Metretes ,  or  7 
Congius  Romanus  -  j 


Solid  Inches. 

W.  Gal. 

Pints 

Solid  Inches. 

17477 

7 

4 

15.2 

17477 

"75 

5 

7.0 

582.5 

2 

4 

3 

291.25 

1 

2 

i-5 

1747  7 

0 

6 

0.5 

97-03 

0 

3 

10 

24.25 

0 

0 

24.2 

207.06 

7 

1 

s 

. 

The  Grecian  Long-Meafures. 

Schoenes.  This  fome  will  have  to  contain  60,  fome  30,  others  32,  and  others  40  Furlongs. 

Parafang,  is  the  fame  with  the  Hebrew  Parafang. 

Dolich.  This  fome  will  have  to  contain  24  Furlongs ;  but  the  common  Account  is  12. 

Hippicon,  containing  Four  Furlongs. 

Diaulus,  Two  Furlongs. 

Plethron.  This  fome  make  an  Acre,  as  Plutarch ;  others  }  of  a  Furlong,  or  100  Feet,  as  Suidas  ; 
others  10000  Feet,  as  Hefychius 3  and  fome  make  it  100  Furlongs.  But  Suidas  feems  righted  in  ftating  it 
100  Foot. 

Pygon.  This  Hefychius  fuppofes  the  Length  from  the  Elbow  to  the  Fingers  Bent,  which  fome  call 
Palmipes  ;  that  is,  a  Foot  and  a  Palm,  or  20  Fingers  Breadth. 

Fygme,  is  the  Length  from  the  Elbow  to  the  End  of  the  Hand,  when  the  Fift  is  clofed,  and  is  two 
Inches  fhorter  than  the  Pygon. 

Orthodoron.  Some  make  this  a  Palm,  others  a  Span;  but  ’tis  fhorter  by  a  Finger’s  Breadth  than  the 
Span,  or  Greater  Palm. 

Lichas,  is  ufually  reckon’d  the  Length  or  Span  between  the  End  of  the  Thumb  and  of  the  Forefinger, 
when  both  are  feparated  and  extended ;  and  therefore  is  lefs  than  the  Orthodoron  by  a  Finger’s  Breadth. 
Some  will  have  it  the  fame  with  Dichas ,  which  Cowper ,  in  his  Dictionary,  fays,  is  but  Eight  Fingers 
Breadth;  but  the  former  Account  feems  trueft. 

Pale[i,  the  fame  with  Doron,  is  the  LefTer  Palm,  being  4  Fingers  Breadth,  or  3  Inches  Englijh. 

But  there  is  great  Uncertainty  in  thefe  Accounts. 

The  Meafures  of  Capacity,  were, 

1.  The  Kypfele.  This  Scapula  reckons  a  Corn-meafure,  and  is  fuppofed  to  contain  6  Attick  Me- 
dimnois. 

2.  Medimnos ,  both  Attick  and  Georgick,  contained  48  Chasnices,  or  72  Sextaries.  But  becaufe  the 
Georgick  Chsenix  was  larger  than  the  Attick,  there  muft  be  fome  Difference  between  them. 

3 .  Metretes.  Some  render  this  by  Cadus ,  and  fome  by  Amphora ;  the  latter  is  wrong,  for  the  Am¬ 
phora  is  another  Meafure.  This  Begat,  and  fome  others,  will  have  equal  to  the  Attick  Medimnos. 
This  was  not  the  Syrian  Metretes,  mentioned  John  2.  6.  for  that  was  the  fame  with  the  Congius  Ro¬ 
manus. 

4.  Amphora ,  or  Amphoreus.  This  was  a  Georgick  Meafure,  and  was  half\the  Medimnos  or  Me¬ 
tretes  Georgicus ,  as  fome  fay;  others  (as  Schrevelius )  will  have  it  an  Attick  Meafure,  and  to  contain 
3  Urns. 

5.  Modion  was  not  what  we  call  a  Bufbel,  but  a  Meafure  much  lefs.  Alfled  computes  it  to  con¬ 
tain  8  Attick  Chaenices,  or  12  Sextaries:  Others  make  it  hold  16  Sextaries;  and  others  a  Pint  lefs 
than  our  Peck. 

6.  Chous,  Chus  and  Choas ,  was  of  two  forts :  the  Attick  held  6  Attick  Sextaries,  and  the  Georgick 
Chous  9  Georgick  Sextaries. 

7.  Chcenix.  This  fome  take  for  the  Meafure  of  Servants  Food  for  one  Day.  The  Attick  Chaenix, 
’tis  probable,  held  about  one  Attick  Sextary  and  an  half ;  and  the  Georgick  2  and  ^  of  fuch.  Others 
fay,  that  the  latter  held  but  barely  2  Attick  Sextaries.  Some  alfo  mention  a  Bilibral,  guadrilibral,  and 
Quinquelibral  Chanix.  So  that  ’tis  hard  to  determine  any  thing  certain  as  to  thefe  Matters. 

8.  Sextarius,  or  Xefla.  This  fome  make  2  Kotyles,  or  \  of  the  Attick  Chous.  This  Meafure,  fay 
fome  Authors,  would  hold  20  Ounces  of  Water,  others  24:  Others  are  fo  exa&  as  to  tell  you,  that  it 
held  exadlly  13  Ounces,  7  Pennyweights,  and  18  Grains  Troy:  Some  fay  it  held  a  Pint  and  an  half  of 
our  Meafure;  and  others  will  have  it  but  half  a  Pint. 

9.  Kotyle  Attick ,  is  the  Half  Sextary.  Some  make  this  equal  to  the  Roman  Hemina ;  and  then  the 
Roman  and  the  Attick  Sextaries  will  be  the  fame.  This  the  Romans  wrote  Cotyle. 

1  10.  Tetatfon . 
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10.  Tetatton.  This  was  a  Liquid  Meafure,  being  a  fourth  Parc  of  the  Attick  Sextary,  and  therefore 
caked  alfo  Quart  arius.  But  the  Georgick  Sextary  contained  2  *  of  the  Georgick  Tetadron. 

11.  Oxybaph.  1  This  in  the  Attick  Meafure  was  the  Twelfth  Parc  of  the  Chanix\  but  in  the  Georgick 
the  Eighth. 

12..  Kyath,  in  Latin  Cyathus :  One  and  half  of  this  was  an  Oxybaph. 

13.  Coucba  was  the  Half  of  a  Kyath. 

14.  Myflrum,  the  Half  of  the  Coucha. 

15.  Cbeme.  One  Myfirum  contained  2  -j  of  the  Chetne. 

A  TABLE  of  Grecian  Exotick  Meafures ,  compared  with  the  Attick . 

1.  Achana  Perjica.  This,  according  to  Hejychius ,  was  a  Corn-meafure,  and  contained  7  Kypfeles, 
and  3  Medimni. 

2.  The  Syrian  Metre tes :  Which  our  very  learned  Dr.  Cumberland,  Biihop  of  Peterborough,  hath  proved 
to  be  the  fame  with  the  Congius  Rom  anus,  and  holds  of  our  Meafure  7  Pints,  and  or  207.06  folid  In¬ 
ches.  This  is  what  we  translate  (but  wrongly)  a  Firkin,  John  2.  6. 

3.  Art  aba  Perjica.  This,  from  the  Authority  of  Herodotus,  Lib.  1.  Pag.  49,  may  be  concluded  to 
hold  3  Chaenices  more  than  the  Attick  Medimnus.  St.  Jerom,  on  Ifaiah ,  Chap.  5.  faith,  that  this 
Meafure  held  20  Modii. 

4.  Kyprus ,  or  Cyprus,  was  the  fame  with  the  Attick  Medimnus. 

5.  Artaba  JEgyptica.  This  Epiphanius  makes  the  fame  with  the  Attick  Medimnus  ;  as  alfo  was,  faith 
he,  the  Median  Artaba :  But  Fannius  and  Legat  make  it  but  3  y  Modii. 

r  Saluminca,~\  C  5  Modii. 

Medimnus  Kyprius )  >  contained  < 

\_Papho,  J  l_4  Modii,  and  1  Chous. 

7.  Collathum  Syr  him,  was  the  fame  Meafure  with  the  Pontick  Modius,  and  was  double  to  the  Com¬ 
mon  Modius.  And  the  like  Quantity  did  the  , 

8.  Ponticus  Cyprus  contain  alfo,  as  Epiphanius  faith. 

9.  Subitha  Syria,  held  22  Attick  Sexcaries. 

10.  Mares  Ponticus,  held  (according  to  Epiphanius)  20  Alexandrian  Sextaries;  which  how  much  dif¬ 
ferent  from  the  Attick  I  know  not. 

11.  Kophinus.  This  was  a  Boetick,  both  Liquid  and  Dry;  and  Legat  faith  it  held  3  Congti. 

12.  Modius  Cyprius,  is  a  Meafure  containing  17  Attick  Sextaries. 

rKamfaces ,  ^ 

13^  >  each  a  Meafure  of  twelve  Sextaries. 

| JTetarpe  Laconices,j 

14.  Dadix,  a  Boetick  Meafure,  containing  6  Chaenices. 

15.  Aphin,  an  Egyptian  Meafure  of  4  Chaenices:  And  of  the  fame  Meafure  doth  Hejychius  make  the 
Topium  to  be ;  but  he  tells  us  not  where  the  Topium  was  ufed. 

16.  Caphita,  a  Perfian  Meafure  of  two  Attick  Chaenices.  To  this  was  the  Mares  equal ;  and  fome 
fay  was  a  Meafure  ufed  in  Boetia. 

17.  Inion.  This  with  the  J. Egyptians ,  faith  Legat,  was  the  Word  for  the  Sextary;  and,  according  to 
Epiphanius,  held  juft  two  Pound  of  Oyl. 

1 8.  Elenius ,  the  fame  with  the  Tetarton,  or  one  Quarter  of  a  Sextary. 

19.  Gabenon,  the  fame  with  the  O xybath  or  Aretabule. 

ao.  Alabajiron  was  a  Meafure  containing  a  Pound  of  Oyl. 


A  TABLE  of  Englijh  Long-Meafuret. 


Inch • 


3 

Taint. 

9 

* 

5 

Span. 

i 

12 

4 

if 

Foot. 

iS 

6 

2 

1 1 

Cubit. 

36 

12 

4 

D 

z 

Yard. 

45 

15 

5 

0  5 
5? 

2f 

m 

Ell. 

60 

20 

4 

5 

3  f 

^  1  L 

1  y  Pace. 

72 

24 

8 

6 

4 

2 

i  ?  .  j. 

Fath. 

198 

66 

2  2. 

164 

1 1 

5  a 

4f  j  3  +r 

2  J  1  Pole. 

7920 

1 

2640 

S80 

660 

440 

220 

17* j  I3i 

1 10  40 

1 

Purl. 

1  63360 

j  2 » 1 20 

*  7040 

5280 

352° 

1760 

1408,1056 

83o  320 

*  1 
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A  TABLE  of  Square  Meafures. 


Dry  Meafures  of  Capacity,  are  rai  fed  from  the  Gallon  containing  8  Pints,  which  fhould  be  contained 
in  272^  Cubick  Inches,  and  fhould  hold  of  pure  Running  or  Rain-Water,  9  Round,  13  Ounces,  12 
Drams  and  f,  Averdupois  Weight:  fo  that  to  have  a  true  Gallon  for  Dry  Meajure ,  you  muit  make  a 
Cubick  Veflei  that  fhall  have  all  the  Sides  6  Inches,  and  rU  Parts  of  an  Inch  Square.  Or  if  you  would 
weigh  with  Averdupois  Weight,  9  Pound,  1^  Ounces,  anu  1^7  Orams  or  clean  Running  Water. 


A  T  A  B  L  E  of  Dry  Meafures. 

Pints. 


8 

Gallons. 

id 

2‘ 

Pecks. 

d4 

8 

4 

Bujhels. 

12S 

id 

S 

2 

Strikes. 

256 

Sz 

id 

4 

2 

Camock 
or  Coorn 

512 

d4 

32 

8 

4 

2 

Seow  or 
Quarter. 

3072 

384 

102 

48 

24 

12 

6 

Way. 

5120 

d4o 

320 

80 

40 

20 

10 

12 

Lajl. 

1  ft  8ft 

id 

d4 

120 

25d 

512 

3072 

5120  7Voy. 

*  4  ?  7  ft 

14 

56 

1  c. 

2  C. 

4  C. 

24  G. 

40  C.  Aver#. 

„  Liquid  Meafure,  is  either  of  Wine,  Ale ,  or  Beer. 

The  Wine  Gallon  contains  231  Cubical  Inches,  and  fhould  hold  of  pure  Running  Water  8  Pound, 
1  Ounce,  11  Drams  Averdupois }  or  9  Pound,  10  Ounces,  1  £  Peny-weight  Troy  or  a  Cubick  Veffel 
of  6  laches,  and  130c  Parts  every  way. 

A  TABLE  for  Wi ne- Meafurc^  Honey ,  Oyl,  &c. 

Pints 


8 

Rundl. 

18 

144 

-  , 

Barrels. 

M 

3  if 

252 

- 

Terces. 

37 

42 

33d 

Hogjb. 

H 

•2 

3? 

d3 

504 

Punch . 

1 4 
> 

2 

4t 

84- 

d  72 

Butt , 

or  Pipe  1 7 

2 

3 

4 

7 

72d 

100S 

T«». 

2  |  3 

4 

d 

8 

J4 

252 

20ld 

l 


The 


M  E  A 


M  E  A 


The  Beer  or  Ale  Gallon  holds  282  folid  Inches,  and  weighs  of  pure  Water  13  Pound,  3  Ounces 
Parts  Averdupois  3  therefore  the  Cubick  Veil'd  ought  to  be  6  Inches,  and  5500  Parts  of  an  Inch 
each  way,  to  find  this  Gallon. 

A  folid  Foot  contains  1728  folid  Inches;  that  is,  6.128  Gallons;  and  a  Hogpead  contains  10.287  folid 
Feet;  or  if  in  round  Numbers  you  allow  10  Feet  to  be  in  a  Hogfbead ,  then  the  Butt  will  contain  20, 
and  the  Tun  40  f  eet. 

A  TABLE  for  Beer  Meafure. 


Pints. 


Gallons. 

8 

Firkins. 

9 

72 

Kilderkins. 

2 

18 

144 

Barrels. 

2 

4 

36 

288 

Hogjbeads.  j  2. 

4 

8 

72 

57<> 

A  TABLE  for  Ale  Meafure. 


Pints . 

Gallons. 

8 

Firkins. 

9 

64 

Kilderkins. 

2 

18 

128 

Barrels. 

2 

4 

36 

256 

heads. 

2 

4 

8 

,  7* 

512 

A  Degree ,  or  part  of  the  Circuit  of  the  Earth,  according  to 

{73T*  EngUJh  Miles,  of  5000  Foot  in  a  Mile. 

67 Catholick  Miles. 

66 *•  Arabick  Miles. 

Mr.  Norwood,  695-  Englijb  Miles,  or  367200  Feet. 

Mr.  Picard, - - -  .365184  Feet. 


MEASURE,  in  Mufick,  is  a  Quantity  of  the 
Length  and  Shortnefs  of  Time,  either  with  refpedt 
to  natural  Sounds,  pronounced  by  the  Voice,  or 
artificial,  drawn  out  of  muficallnftruments:  Which 
Meafure  is  adjufted  in  Variety  of  Notes,  by  a  con- 
ftant  Motion  of  the  Hand  or  Foot,  down  or  up, 
fucceflively  and  equally  divided ;  ,fo  that  every  down 
and  up  is  called  a  Time  or  Meafure,  whereby  the 
Length  of  a  Semi-breve  is  meafured,  which  is  there¬ 
fore  termed,  the  Meafure-Note,  or  Time-Note. 

MEASURE  [in  Geometry  ]  Euclid  defines  it  to 
be  a  Quantity,  which  being  repeated  any  Number 
of  times,  becomes  equal  to  another ;  but  this  only 
anfwers  to  the  Idea  of  an  arithmetical  Meafure; 
therefore  it  may  be  more  aptly  defin’d  to  be  a  cer¬ 
tain  Quantity  afliimed,  as  One  cr  Unity,  to  which 
the  Ratio  of  other  homogeneous  or  fimilar  Quan¬ 
tities  is  exprefs’d. 

MEASURE  of  a  Line,  is  any  Right  Line  taken 
at  pleafure.  The  modern  Geometricians  ufe  a  De- 
cempeda  or  Perch  divided  into  10  equal  Parts  cal¬ 
led  Feet,  and  thefe  Feet  are  again  fubdivided  into 
10  Digits,  and  the  Digits  into  10  Lines,  <&c. 

MEASURE  of  a  Number  [in  Arithmetick~\  is 
fuch  a  Number  as  divides  another,  without  any 
Remainder,  or  leaving  any  Fra&ion,  as  3  is  the 
Meafure  of  9. 


MEASURE  of  a  Figure  or  Plain  Surface  [in 
Geometry  ]  is  a  Square  whofe  Side  is  of  any  deter¬ 
minate  Length. 

MEASURE  of  a  Solid,  is  a  Cube  whofe  Sides 
are  of  any  Length  at  pleafure. 

MEASURE  of  an  Angle  [in  Trigonometry ]  is  an 
Arch  deferibed  from  the  Vertex  in  any  Place  be¬ 
tween  its  Legs. 

MEASURE  of  Velocity  [in  Mecbanicks ]  is  the 
Space  pafled  over  by  the  moving  Body  in  any  gi¬ 
ven  time :  therefore,  in  order  to  meafure  a  Velocity , 
you  muft  divide  the  Space  into  as  many  equal  Parcs 
as  the  Time  is  conceived  to  be  divided  into.  The 
Quantity  of  Space  anfwering  to  fuch  an  Article  of 
Time,  is  the  Meafure  of  the  Velocity. 

MEASURE  of  the  Map  [in  Mecbanicks']  is  the 
Meafure  of  the  Quantity  of  the  Matter,  that  is,  its 
Weight;  it  appearing  plain,  that  all  the  Matter 
which  coheres  and  moves-  with  a  Body,  gravitates 
with  it;  and  it  being  found  by  Experiments,  that 
the  Gravities  of  homogeneal  Bodies  arc  in  propor¬ 
tion  to  their  Bulk,  hence,  let  the  Figure  be  what 
it  will,  the  Weight  will  be  the  fame  while  the  Mafs 
continues  the  lame;  that  is,  its  abfolute  Weight; 
for  as  to  its  Specifick,  that  varies  as  the  Quantity 
of  the  Surface  varies. 

MEATUS 
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MEATUS  Cyfticus  [in  Anatomy}  a  bilary  Dudt, 
about  the  bignefs  of  a  Goofe  Quill  ^  which  is  about 
two  Inches  diftant  from  the  Gall  Bladder,  is  join’d 
to  the  Meatus,  Hepatic  vs  j  and  thefe  together  form 
the  Dutfus  Communis . 

MEATUS  Auditorius,  the  Auditory  PalTage,  be¬ 
gins  from  the  Concha,  and  winds  towards  the  in¬ 
ward  part  of  the  Ear,  and  is  cloathed  with  a  thin 
Skin  as  far  as  the  Brim  of  the  Tympanum,  or  Drum 
of  the  Ear :  Its  ufe  is  to  receive  the  Sound,  and 
to  convey  it  eafily,  but  yet  truly  and  fo  effectually 
to  the  Tympanum ;  within  this  Cavity  is  the  Ear - 
wax,  or  Cerumen . 

MEATUS  Urinarius.  See  Urethra. 

MECHANICAL  Affeftions,  are  fuch  Proper¬ 
ties  in  Matter  as  refult  from  their  Figure,  Bulk, 
and  Motion. 

MECHANICAL  Caufes,  are  fuch  as  are  found¬ 
ed  on  mechanical  Affeftions. 

MECHANICAL  Philofophy,  is  the  fame  with 
the  Corpufcular,  which  endeavours  to  explicate  the 
Phenomena  of  Nature  from  Mechanical  Principles  j 
i.  e.  from  the  Motion,  lie  ft,  Figure,  P  o fit  ion.  Mag¬ 
nitude,  &c.  of  the  minute  Particles  of  Matter.  It 
was  alfo  that  which  the  raoft  ancient  of  the  Phoe¬ 
nician  and  Greek  Philofophers  have  adhered  to  for 
the  Explication  of  the  Phenomena  of  Nature ;  and 
thefe  made  ufe  originally  of  no  other  Principles  than 
the  Confideration  of  Empty  Space ,  the  Doffrine  of 
Atoms,  and  in  particular,  the  Gravitation  of  Bodies. 
Thefe  filently  attributed  the  Caufe  of  Gravity  to 
fomething  which  was  plainly  diflindb  from  Matter  j 
and  this  Caufe  our  molt  modern  natural  Philofo¬ 
phers,  in  their  Enquiries  into  Nature,  did  by  no 
means  take  into  Confideration.  They  have  happily 
avoided  aiming  at  any  Hypothefs  to  explain  the  Phce - 
nomena  of  natural  Effefts,  and  leaving  the  Philofo- 
phy  of  Caufes  to  Metaphyficks,  they  have  rightly 
confidered  that  it  is  the  chief  End,  Defign,  and 
Bufinefs  of  natural  Philofophy  to  confider  Effects ; 
and  by  realbning  upon  them  and  their  various 
.  Phoenomena,  to  proceed  regularly  at  laft  to  the 
Caufes  of  Things  j  and  efpecially  to  the  Knowledge 
of  the  Pirft  Caufe.  And  certain  it  is,  that  all  true 
Progrels  and  Proficiency  in  this  Kind  of  natural 
Philofophy,  if  it  don’t  immediately  lead  us  to  the 
Knowledge  of  the  Pirft  Caufe,  yet  will  furely  bring 
us  ftill  nearer  and  nearer  to  it  j  and  therefore  is  a 
moll  noble,  excellent,  and  valuable  Study.  Vid. 
Newt.  Opt.  Lat.  Ed.  p.  315. 

Authors  on  this  Subjeft,  are 

Guide  Ubaldi  Mechanicorum  Liber.  V enetiis.  1 6 1  f . 
fol. 

Paulus  Guldinus  de  Centro  Gravitatis.  Vienna?. 
1635.  fol. 

Chrift.  Hugenius  de  Motu  Pendulorum.  Paris. 
1673.  fol. 

Ejufdem  Horologium  Ofcillatorium.  Paris.  1673. 

Gajp.  Scotti  Mechanica.  Ejufdem  Technics  Curiofa. 
1664. 

Cajftoli  Mechanica. 

Wilkin’r  Mathematical  Magick.\ 

AlphonftBorelli  de  Vi  PercuJJionis.  Bononiae.  1677. 
&  Lug  Bat.  1684.  4to. 

Dr.  Wallis  r  Mechanica ,  five  de  Motu.  Trattatus 
Geometricus. 

Andrcx  Boeder i  Arckitedura  curiofa  nova  &  A- 
mcenitates  Hydrogogices,  cum  200  Pig.  JEre  in¬ 
ch.  Norim bergae.  fol. 

—  "  Theatrum  Machinarum  novum,  exhibens 
Opera  molar  ia  &  aquatic  a,  cum  Figuris ,  Ibid. 
1662.  fol. 


M.  Vitruvii  de  Architecture!  Lib.  10.  cum  Figuris, 
JEneis  Ed.  opt.  Am  ft.  1649.  fol. 

Novo  Teatro  di  Machine  di  vittorio  Zonca.  Pa¬ 
dua.  1602.  fol. 

Teatro  di  Machine  di  Jacobo  Brfloni  in  Lioni. 
1582. 

Pauli  Caffaci  Mechanica.  Lugd.  Bat.  1C84.  4m. 

Alexandri  Marchetti  Exercitationes  lUcchanicx. 
Pifis.  1669.  4:0. 

Heronis  Alexandrini  Spiritualium  Liber.  Amfter. 
1680.  4m.  • 

Pecueil  de  plufieurs  Machines,  par  S  B.  Paris. 
1699.  fol. 

La  Statique  j  ou  la  Science  des  Forces  mouvantes , 
par  P.  Ignace  Pardies.  Paris,  1673.  l2tno. 

Mechanick  Exercifes,  by  Moxon.  Loud.  1677. 4to, 

Pecueil  de  diverfts  Pieces  touch  ants  quelquss  nouvelles 
Machines,  par  D.  Papin,  d  Cajftl.  1695.  8vo. 

Mechanick  Powers,  by  Mandey  and  Moxon.  Lond. 

Luca  Valerii  Lib.  de  Centro  Gravitatis  Solidorum. 
Rom.  1604. 

Galileo  de  Mechanica  &  Motu  locali  Dialogi.  Leyd. 
1638. 

MECHANICAL  Solution  of  a  Problem  in  Ma- 
thematicks,  is  either  when  the  Thing  is  done  by 
repeated  Tryals,  or  when  the  Lines  made  ufe  of 
to  folve  it  are  not  truly  geometrical.  Thus  the 
Method  of  Nicomedes,  Eratofthsr.es,  Pappus  and 
Viet  a,  for  finding  two  mean  Proportionals ;  and 
that  of  Nicodemus  and  Dinofratus,  for  dividing  -an 
Angle  into  any  Parts  afitgned,  by  means  of  the 
Quadratrix,  is  Mechanical :  Becaufe  the  former  is 
done  by  repeated  Tryals,  and  the  latter  by  the 
means  of  a  Curve  that  is  not  truly  geometrical. 

MECHANICKS,  [ ^.nyjtviKYi,  Gr  ]  Dr.  Wallis 
defines  to  be  the  Geometry  of  Motion  j  and  is  a 
mathematical  Science  which  fhews  the  Effefts  of 
Powers,  or  moving  Forces,  lo  far  as  they  are  ap¬ 
plied  to  Engines  i  and  demonftrates  the  Laws  of 
Motion,  <&c.  ’Tis  alfo  commonly  taken  for  thofe 
Handy-crafts,  which  require  as  well  the  Labour  of 
the  Hands,  as  the  Study  of  the  Brain. 

The  Principle  on  which  all  mechanick  Power 
depends,  will  be  eafily  underftood  by  the  Refolu- 
tion  of  this  Problem. 

Any  Body,  as  A,  with  its  Celerity  C,  being  gi¬ 
ven  j  and  alfo  another  Body,  as  B  :  ’Tis  requi¬ 
red  to  find  the  Velocity  neceffary,  to  make  the 
Moment,  or  Quantity  cf  Motion  in  B,  to  be 
equal  to  the  Moment  of  A,  the  given  Body. 

Now  fince  the  Moment  of  any  Body  is  equal  to 
the  Rectangle  under  the  Celerity  and  the  Quantity  of 
Matter  j  as  you  will  find  in  the  Laws  of  Motion, 
(fee  the  Word  Motion.)  You  need  only  make  as  B 
to  A  : :  lb  is  C  to  a  fourth  Term,  which  will  be  c , 
the  Celerity  proper  to  B,  fo  that  its  Moment  fhall 
be  equal  to  that  of  A. 

And  from  hence  it  follows.  That  any  Body, 
though  never  fo  fmall,  may  have  a  Moment  equal 
to  that  of  any  other  Body,  tho’ never  lo  great,  which 
fhall  be  moved  with  an]  given  Celerity. 

Wherefore  in  any  Machine  or  Engine,  if  the 
Velocity  of  tho.  Power,  be  made  to  the  Velocity  of 
the  Weight  :  :  reciprocally  as  the  Weight  is  to  the 
Powers  chen  fhall  the  Power  always  fultain  or  move 
the  Weight. 
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Let  A  B  b.e  a  Veftis  or  Lever,  whole  Fulcrum  is 
at  c ,  and  let  it  be  moved  into  the  Pofition  a  c  b. 

I  fay,  that  the  Velocity  of  any  Point  in  the  Le¬ 
ver,  is  as  its  Diftance  from  the  Centre.  Let  the 
Point  A  defcribe  the  Ark  A  <*;  and  the  Point  B, 
the  Ark  B  b :  Then  thefe  Arks  will  be  the  Spaces 
defcribed  by  the  two  Motions.  But  fince  the  Mo¬ 
tions  are  both  made  in  the  fame  Time,  the  Spaces 
will  be  as  the  Velocities.  (See  Mr.  Keil's  Laws  of 
Motion,  under  the  Word  Motion,  Theorem  6.)  But 
’tis  plain,  the  Arks  A  a,  and  B  b,  will  be  to  one  a- 
nother  as  their  Radii  A  C,  and  A  B,  becaufe  the 
Se&ors  AC  a,  and  B  c  b,  arefimilar:  Wherefore 
the  Velocities  of  the  Points  A  and  B  are  as  their 
Diftances  from  the  Centre  c.  &B.D. 

Now  if  any  Powers  are  applied  to  the  Ends  of 
the  Lever  A  and  B,  in  order  to  raife  its  Arms  up 
and  down,  their  Force  will  be  expounded  by  the 
Perpendicular  S  a  and  b  N  ;  which  being  as  the 
Righc  Sines  of  the  former  Arks  b  B  and  a  A,  will 
be  to  one  another  alfo  as  the  Radii  A  c  and  c  B : 
Wherefore  the  Velocities  of  the  Powers  are  alfo  as 
the  Difiances  from  the  Centre. 

And  fince  the  Moment  of  any  Body  is  as  its 
Weight,  or  gravitating  Force  and  its  Velocity  con- 
jumftly  ;  if  different  Powers  or  Weights  are  applied 
to  the  Lever,  their  Moments  will  always  be,  as 
the  Weights  (or  Powers)  and  their  Diftances  from 
the  Centre  conjun&ly. 

Wherefore  if  to  the  fame  Lever  there  be  two 
Powers  or  Weights  applied  reciprocally  proportion 
nal  to  their  Diftances  from  the  Centre,  their  Mo¬ 
ments  will  be  equal  ;  and  if  they  ait  contrarily,  as 
in  the  Cafe  of  the  Statera  or  Stil'iard,  the  Lever 
will  remain  in  an  horizontal  Pofition,  or  the  Ba¬ 
lance  will  hang  in  JEquilibrio. 

And  thus  ’tis  eafy  to  conceive  how  the  Weight 
of  one  Pound  may  be  made  to  equi-ballance  a 
thoufand,  <&c. 

And  from  hence  ’tis  plain.  That  the  Force  of  the 
Power  is  not  at  all  increafed  by  Engines,  but  only 
the  Velocity  of  the  Weight  in  either  lifting  or  draw¬ 
ing,  is  fo  diminifhed  by  the  Application  of  the  In- 
ftrument,  that  the  Moment  of  the  Weight  may 
not  be  greater  than  the  Force  of  the  Power. 

Thus,  for  Inftance,  If  any  Force  can  elevate  a 
Pound-weight  with  a  given  Velocity,  ’tis  impofti- 
ble,  by  any  Engine,  to  effedt  that  the  fame  Power 
(hall  faife  two  Pound-weight  with  the  fame  Velo¬ 
city  :  But  you  may  by  an  Engine  raife  two  Pound- 
weight  with  half  the  Velocity;  or  10000  times  the 
Weight  with  one  iooooth  part  of  the  former  Ve¬ 
locity. 

The  admirable  Sir  Ifaac  Newton  accounts  for 
all  the  Mechanick  Powers  by  this  following  Dia¬ 
gram. 
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From  O  the  Centre  of  any  Wheel,  let  thefe  be 
drawn  the  unequal  Radii  M  O  and  O  N,  by  the 
Threads  M  A,  and  N  P  fuftaining  the  Weight  A 
and  P ;  and  let  the  Forces  of  the  W  eights  for  the 
moving  of  the  Wheel  be  required. 

Thro’  the  Centre  O,  draw  K  O  L  perpendi¬ 
cular  to  the  Threads,  then  with  the  longer  Ra¬ 
dius  O  L,  defcribe  a  Circle  cutting  the  Threads 
in  D  and  L :  Draw  D  O,  and  parallel  to  it  A  c ; 
draw  alfo  the  Perpendicular  D  C :  Becaufe  it  mat¬ 
ters  not  whether  the  Points  of  the  Threads  K  L  D 
be  fixed  or  not  to  the  Plane  of  the  Wheel,  fince 
the  Weight  will  weigh  the  fame  as  if  they  were 
fufpended  by  the  Points  K  and  L,  or  D  and  L: 
For  the  whole  Power  of  the  Weight  A  is  expreiled 
by  the  Line  D  A :  And  this  Diagonal  is  refolvable 
into  the  two  Forces  D  C  and  A  C,  (by  Cor.  2.)  Now 
A  C  being  parallel  to  D  O,  and  drawing  the  Radius 
D  O  diredly  from  the  Centre,  fignifies  nothing  to¬ 
wards  turning  the  Wheel.  But  the  other  Force  D  C 
drawing  the  Radius  D  O  perpendicularly,  doth  the 
fame  as  if  it  drew  the  Radius  O  L  perpendicularly 
downwards,  for  O  D  =  O  L  :  That  is,  it  doth  what 
the  Weight  P  doth.  Now,  let  the  Weight  P  be  In 
the  fame  Proportion  to  A  :  :  as  D  C  is  to  D  A : 
That  is,  by  Reafon  of  the  fimijar  Triangles  ADC 
and  D  O  K : :  as  O  IC  is  to  O  D,  or  to  O  L.  Then 
I  fay  the  Wheel  cannot  move  at  all,  becaufe  the 
Weights  A  and  P  are  reciprocally  as  their  Radii 
OK  and  O  L  placed  in  thefame  Right  Line;  and 
therefore  there  will  be  an  ^Equilibrium ;  which  is 
the  known  Property  of  the  Balance,  Lever,  Wheel, 
Windlace,  &c.  But  if  the  Weights  be  in  any  other 
Ratio  but  this,  of  IC  O  to  O  L,  the  Wheel  will 
turn  that  way  in  which  the  Proportion  exceeds. 

Let  there  be  another  Weight  p  —  to  the  for¬ 
mer  Weight  P,  which  let  be  "partly  fulpended  by 
the  Thread  N  P,  and  partly  fuftained  by  the  In¬ 
clined  Plane  p  G  :  To  which  Plane  draw  H  N 
perpendicular,  and  H  p,  perpendicular  to  the  Ho¬ 
rizon.  Now,  ’tis  plain,  by  Cor.  1.  that  if  the  Ten¬ 
dency  of  the  Weight  downwards  be  expounded  by 
the  Line  H  />,  it  is  then  refolvable  into  the  Forces 
p  N,  and  H  N. 
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If  Qj>  be  drawn  perpendicular  to  the  Thread 
N  p,  fo  as  to  cut  the  Plane  pG,  in  a  Line  parallel 
to  the  Horizon  :  And  if  the  W  eight  p  be  fuppofed 
to  lie  only  on  the  two  Planes  p  Q ,  and  p  G,  the 
Weight  will  prefs  thefe  Planes  perpendicularly  with 
the  Forces  p  H,  and  H  N  :  That  is,  it  will  prefs  the 
Plane  p  with  N  p  ;  and  the  Plane  p  G,  with 
HN. 

Wherefore,  if  Q  p  be  fuppofed  to  be  taken  a- 
way,  fo  that  the  Weight/*  may  ftretch  the  Thread 
N  />  j  then,  becaufe  the  1  hread  now  fuftainmgthe 
Weight,  fupplies  the  Place  of  the  Plane  Qju 
Thread  will  be  ftretch’d  by  the  Force  N p,  which 
before  prefled  on  the  Plane  p  Q. 

Wherefore  the  Tenlion  of  this  oblique  String,  to 
the  Tenlion  of  the  other  perpendicular  on  N  p  :  : 
is  as  p  N  is  to  p  H . 

And  conl'equently,  if  the  Weight  p  be  to  the 
Weight  A  : :  in  a  Ratio,  compounded  of  the  reci¬ 
procal  Ratio  of  the  leaft  Diftances  of  the  Threads 
A  M,  and  p  N,  from  the  Centre  of  the  Wheel, 
and  of  the  diredl  Ratio  of  p  H,  to  p  N ,  the 
Weight  will  be  in  JEquilibrio,  as  any  one  may 
foon  try. 

Hence  ’tis  plain,  that  the  Weight  p  lying  on 
thoie  two  oblique  Planes,  is  in  the  Nature  of  a 
Wedge  within  the  Parts  of  a  Cloven  Body;  and 
confequently  the  Forces  of  the  Wedge  and  Beetle 
may  from  hence  alfo  be  known. 

For  the  Force  wiih  which  the  Weighty  prefles 
the  Plane  p  Q,  is  to  the  Force  with  which  either 
by  its  own  Gravity,  or  by  the  Stroke  of  the  Beetle 
it  is  impelled  according  to  the  Line  H  p  in  that 
Plane,  :  :  as  p  N  is  to  p  H ;  and  to  the  Force  with 
which  it  prefles  the  other  Plane  p  G  :  :  as  p  N, 
N  H. 

And  flnce  the  Screw  is  nothing  but  a  Wedge 
forced  by  a  Lever,  its  Power  or  Force  may  by 
this  Method  be  eafily  calculated. 

Wherefore  (adds  the  excellent  Author:)  This 
Corollary  is  of  molt  extenlive  Ufe,  flnce  all  Me- 
chanicks  depend  upon  it. 

MECHANICK  Powers,  (as  they  call  them)  are 
Six,  viz.  The  Balance,  the  Lever,  the  Wheel,  the 
Pulley,  the  Wedge,  and  the  Screw  ;  to  fome  or  o- 
ther  of  which,  the  Force  of  all  mechanical  Inven¬ 
tions  muft  neceflarily  be  reduced.  See  thofe  Words. 

MECONIUM  [pimdviop,  Gr.]  properly  is  an 
Opiate,  or  the  condenfed  Juice  of  Poppies.  Alfo 
the  Excrements  of  a  Foetus,  which  flick  to  the  In- 
teflines  after  the  Birth,  are  improperly  fo  called, 
from  the  Blacknefs  of  their  Colour,  like  to  that  of 
Poppy  Juice. 

The  Opium  which  we  have  in  England,  France, 
See.  is  only  a  Meconium,  made  by  exprefling  the 
Juice  of  the  Oriental  Poppies,  which  is  thickened 
a  little  by  Evaporation,  and  then  wraps  up  in  Leaves 
to  be  fold  here:  But  the  Turks,  See.  keep  the  Tears 
of  their  Poppies,  or  the  true  Opium,  to  themlelves, 
and  will  not  vend  them  abroad. 

MEDALLIONS,  are  large  Medals  coined,  not 
as  current  Money,  but  on  fome  fpecial  extraordi¬ 
nary  Occafion. 

MEDALS,  are  Pieces  of  Metal  like  Money, 
ftamp’d  or  coined  upon  fome  extraordinary  Oc¬ 
cafion,  to  perpetuate  the  Memory  of  fome  great 
and  eminent  Perfon,  or  of  fome  confiderable  Vi- 
<ftory,  or  other  publick  Benefit  to  a  Nation,  or 
People. 

They  divide  Medals  into  Ancient  and  Modern ; 
and  they  account  ancient,  all  fuch  as  were  coined 
between  the  third  and  ninth  Age  of  Chrift.  The 
Modern  are  fuch  as  have  been  made  within  thefe 
-Lfl  3  or  400  Years. 


Of  the  ancient  Medals,  the  moft  ancient  are  the 
Greek ,  and  the  Confular  Medals,  are  the  moft  an¬ 
cient  of  the  Latin  ones. 

MEDIAL  Alligation.  See  Alligation  Medial. 
MEDIAN  A  Line  a  [in  Anatomy']  a  Line  or  Seam 
running  down  the  middle  of  the  Tongue,  and  divi¬ 
ding  it  into  two  equal  Parts ;  but  not  fo  effectually, 
but” that  the  Blood  Veflels  of  the  one  fide  commu¬ 
nicate  with  thofe  of  the  other. 

MEDIANA  Vena,  is  the  Middle  Vein  in  the 
bending  of  the  Cubit,  betwixt  the  Cephaiick  and 
Bafilick ;  it  is  fafely  opened,  becaufe  there’s  neither 
Nerve  nor  Artery  under  it. 

MEDIASTINA,  is  a  Branch  of  the  Subclavial 
Veins,  which  ordinarily  comes  from  the  Trunk 
of  the  Cava ;  it  goes  to  the  Mediafiinum  and  Thy¬ 
mus. 

MEDIASTINUM,  is  a  doubling  of  the  Pleu¬ 
ra,  or  Membrane  clothing  the  internal  Parcs  of 
the  Thorax,  Ribs,  See.  and  it  divides  the  Lungs 
and  other  Vifcera  of  the  Breaft,  inco  two  Parts. 
Ic  proceeds  from  the  Vertebres  of  the  Back,  and 
going  on  forward,  reaches  the  Breaft-bone,  and 
there  makes  an  eminent  Partition  in  the  very  middle 
of  the  Thorax. 

MEDIASTINUM  cerebri  [in  Anatomy ]  the  fame 
as  feptum  tranfverjum. 

MEDIATE  \_Mediatus,  L.]  a  Term  of  Relation 
to  two  Extremes  apply’d  to  a  third,  which  is  in  the 
middle ;  as  to  a  fecond  Caufe,  which  is  aCted  up¬ 
on  by  fome  fuperior  firft  Caufe :  the  fame  as  inter¬ 
mediate. 

MEDIATION,  according  to  fome  Writers  of 
Arithmetick,  is  Divifion  by  2,  or  taking  the  half 
of  any  Number  or  Quantity.  This  is  called  alfo 
Bipartition ;  and  in  reference  to  Lines,  ufually  Bif- 

Jettion. 

MEDIATUS  Lingua,  or  Party- Jury,  is  a  Jury 
impanelled  upon  any  Caufe,  wherein  a  Stranger  is 
Party,  whereof  the  one  hall  conllfts  of  Denizens, 
the  other  of  Strangers,  and  is  uled  in  Pleas,  where 
one  Party  is  a  Denizen,  and  the  other  a  Stranger. 

MEDICINE,  or  as  ’tis  commonly  called,  Phy- 
fck,  is  an  Art  affiftant  to  Nature,  and  defigned  tor 
the  prelerving  ot  Health  in  Humane  Bodies,  as 
much  as  is  poflible,  by  the  Ufe  of  convenient 
Remedies.  Sennertus  and  others,  divide  it  into 
five  Parts. 

1.  Phyjiologia,  which  treats  of  an  Human  Confti- 
tution,  as  it  is  found  and  well;  to  which  belongs 
Anatomy  too. 

z.  Pathologia,  which  treats  of  the  preternatural 
Conftitution  of  our  Bodies. 

3.  Semiotica,  which  treats  of  the  Signs  of  Health 
and  Difeafes. 

4.  Hygieina,  which  delivers  Rules  for  the  Regi¬ 
men  to  be  obferved  in  the  Prefervadon  of  Health. 

5.  Therapeutica,  which  teaches  the  Management 
of  Diet ;  and  comprehends  Chirurgery,  and  the  Arc 
of  Medicine,  properly  fo  called. 

The  general  Divifion  of  Phyfick  is  only  into  two 
Parts ;  the  Theory  and  the  Prattick :  An  accurate 
Skill  in  both  which,  are  neceflary  to  make  a  Man 
a  good  Phyfician. 

MEDICINAL  Flours  [with  Phyficians~\  are  thofe 
proper  to  take  Medicines  in ;  of  which  there  are  4 
in  the  Day,  viz.  in  the  Morning  fafting,  about  an 
Hour  before  Dinner,  about  4  Hours  after  Dinner, 
and  going  to  Bed. 

MEDIO  Acquittando,  is  a  Writ  Judicial,  to  di- 
ftrain  a  Lord  for  the  acquitting  a  Mea?t  Lord  from 
a  Rant  which  he  formerly  acknowledged  in  Court, 
not  to  belong  to  him. 
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MEDITERRANEAN  [ Mediterraneus ,  of  Me- 
i  dius  the  Middle,  and  Terra  the  Earth]  inclofed 
j  within  the  Land ;  as  the  Sea  that  flows  within  the 
Lands  of  Europe  and  Africa  by  the  Streights  of 
Gibr alter,  and  reaches  into  Afa  as  far  as  the  Euxine 
\  Sea ;  and  the  Talus  Aloe ot is  is  called  the  Mediterra¬ 
nean  Sea. 

MEDIUM  [in  Logic  k']  as  the  Medium  of  a  Syl- 
logijm  is  the  mean  or  middle  Term ;  it  is  an  Argu¬ 
ment,  Reafon,  or  Confideration,  for  which  we  af¬ 
firm  or  deny  any  thing :  or  it  may  be  faid  to  be 
that  Caufe  why  the  greater  Extreme  is  attributed 
to,  or  deny’d  of  the  lefs  in  the  Conclufion. 

MEDIUM,  in  Natural  Philofophy ,  fignifies  that 
peculiar  Conftitutton  of  any  Space  or  Region 
through  which  Bodies  move.  Thus  the  JEtber  is 
fuppofed  by  fome  to  be  the  Medium  in  which  the 
Planets  and  heavenly  Bodies  move.  The  Air  is 
the  Medium  in  which  all  Meteors  are  generated  and 
move;  and  by  the  means  of  which  it  is  that  all 
Land  Animals,  as  Infects,  Birds,  Beafts,  and  Men, 
can  breath  and  live.  But  Water  is  the  Medium  in 
which  Fifties  live  and  move.  And  whatever  Den- 
fity  or  Tenacity  there  is  in  the  Parts  of  this  Fluid 
Medium ,  whereby  Bodies  moving  in  it  are  hindred 
or  flopped,  fo  that  the  Motion  becomes  flower, 
or  is  made  in  part  to  ceafe,  is  called  the  Refinance 
of  the  Medium.  And  Sir  Ifaac  Newton  hath  proved. 
That  this  Refiftance  of  the  Medium  to  the  Motion 
of  Bodies,  is  always  as  the  Square  of  the  Velocity 
of  the  moving  Body.  Princip.  Philo f  Math.  p.  245. 
See  Refifiance  of  the  Medium. 

Arithmetical  Medium,  is  that  which  is  equally 
diftant  from  each  Extreme,  or  which  exceeds  the 
lefler  Extreme  as  much  as  it  is  exceeded  by  the 
greater,  in  refpedt  of  Quantity  not  of  Proportion ; 
thus  9  is  a  Medium  between  6  and  12.  This  by 
Schoolmen  is  call’d  Medium  ret. 

Geometrical  Medium,  is  that  where  the  fame 
Ratio  is  preferved  between  the  firft  and  fecond,  and 
the  fecond  and  third  Terms  j  or  that  which  exceeds 
in  the  lame  Ratio  or  Quota  of  irfelf  as  it  is  ex¬ 
ceeded.  Thus  6  is  a  Geometrical  Medium  between 
4  and  9.  This  by  Schoolmen  is  called  Aiedium 
Perfona. 

MEDIUS  Venter.  See  Thorax. 

MEDULLA  Cerebri ,  is  the  white  foft  part  of 
the  Brain,  cover’d  on  the  outfide  with  the  Cortical 
Subftance,  which  is  of  a  more  dark  or  afhy-cc- 
lour.  It  is  called  alfo  the  Corpus  Callofum ,  and  is  an 
Union  or  Conjunction  of  both  fides  of  the  Brain 
into  one.  Willis  obferved.  That  this  Fart  confifted 
of  an  innumerable  Number  of  Stria,  or  Fibra , 
tending  length  -wife :  And  Malpighim  afl'erts,  That  by 
the  help  of  a  Microfcope  they  appear  fo  vifible  as 
to  look  fomething  like  the  Teeth  of  an  Ivory  Comb. 

MEDULA  oblongata,  is  that  part  of  the  Brain 
within  the  Skull,  which  is  the  beginning  of  the 
Spinal  Marrow  j  it  is  about  3  or  4  Inches  in  length 
within  the  Skull,  and  then  it  defcends  to  the  Os 
Sacrum,  thro’  the  Hole  of  the  hinder  part  of  the 
Head  and  the  Vertebrae:  It  fends  out  ten  pair  of 
Nerves  to  theCheft,  the  Abdomen,  and  the  Limbs. 
It  is  call’d  alfo  the  Common  Senfory,  becaule  the  O- 
riginal  of  the  Nerves  being  there,  it  is  the  common 
Place  or  Receptacle  of  all  that  comes  to  the  Brain 
by  the  external  Senfes. 

MEDULLA  OJJium,  Marrow  in  the  Bones,  is  a 
foft  fat  Subftance  plac’d  in  the  Cavities,  or  Porcfi- 
ties  of  the  Bones ;  it  is  kept  in  a  Membrane,  and 
is  quite  deftitute  of  all  Senfe;  it  is  red  in  the 
treater  Cavities,  white  in  the  lefs,  and  foft  and  fuc- 
culent  in  fpungy  Bones. 

1 


MEDULLA  Spinalis,  or  the  Spinal  Marrow,  is 
the  Continuation  of  the  Medulla  Oblongata  without 
the  Skull  ;  and  which  parting  through  all  the  Ver¬ 
tebra  of  the  Back,  ends  a:  la  ft  at  the  Os  Sacrum ; 
it  is  a  kind  of  Coagmentation  of  Nerves,  fending 
out  thirty  pair  of  Nerves  on  each  fide  to  the  Limbs!! 
to  the  great  Cavities,  and  other  parrs  of  the  Body. 
If  it  be  wafti’d  with  a  convenient  Liquor,  it  will 
fever  into  a  great  many  little  Fibres,  which  alfo 
are  very  confpicuous  in  its  Original,  the  Medulla 
Oblongata. 

MEDULLA  of  a  Plant,  or  rather  Tree,  is  the 
fame  with  Cor  ;  which  fee. 

MEDULLARY  Oil,  is  the  finer  and  more  fub- 
tile  part  of  the  Marrow  of  the  Bones;  which  pafles 
into  them  not  by  Dudts  (faith  Dr.  Havers)  but  by 
fmall  Pores  formed  into  the  Veficles  or  Glandules 
(which  are  conglomerated  into  diftincfl  Lobules 
contained  in  feveral  Membranes,  or  Bags;  and 
thefe  Bags  are  contained  in  one  common  Mem¬ 
brane  inverting  the  whole  Marrow :  And  all  thefe 
Veficles,  Bags,  and  Coat  or  Membrane,  are  propa¬ 
gated  from  the  outward  Coat  of  the  Arteries]  by 
which  it  pafles  from  one  to  another,  till  it  arrives 
at  the  Sides  or  extreme  Parts  of  the  Bone. 

That  part  of  it  which  is  fupplied  to  the  Inter- 
ftices  of  the  Joints,  pafles  into  them  by  Paflages, 
penetrating  thro’  the  Bone  into  thofe  Cavities,  and 
formed  for  this  end. 

The  Ufe  of  this  Oil  is  either  common  to  all  the 
Bones,  whofe  Temper  it  preferves  and  keeps  them 
from  being  too  brittle :  Or  more  peculiar  for  the 
Joints ;  where  it  is  very  ferviceable, 

1.  To  lubricate  the  Extremities  of  the  Bones, 
that  they  may  move  the  more  eafily  and  freely. 

2.  To  keep  the  Ends  of  the  articulated  Bones 
from  too  great  an  Incalefcence  or  Heat. 

3.  It  preferves  the  Joints  alfo  from  wearing  by 
Attrition,  or  grating  one  againft  another.  And 

4.  It  preferves  the  Ligaments  of  the  Joints  from 
Drinefs  and  Rigidity ;  and  lubricates  thofe  Parts  of 
them  alfo  that  Aide  upon  the  Bones,  and  it  keeps 
the  Cartilages  which  are  join’d  to  any  of  the  Bones 
in  a  flexible  Condition. 

MELA,  is  a  Chirurgeon’s  Inftrument,  called  al¬ 
fo  Speculum,  the  Vulgar  call  it  Tent  a,  a  Tent,  from 
trying.  It  is  made  for  the  molt  part  of  Silver,  or 
Ivory,  and  its  Ufe  is  to  probe  Ulcers,  or  to  draw  a 
Stone  out  of  the  Yard,  <&c.  It  is  of  different  Shapes, 
according  as  it  is  differently  defigned  to  be  ufed. 

MELANAGOGUES,  are  Medicines  that  ex¬ 
pel  black  Choler,  or  Melancholy,  as  the  Ancients 
us’d  to  exprefs  themfeives. 

MELANCHOLY,  is  a  Doating,  without  a 
Fever  or  Raving ;  or  a  Delirium  proceeding  from  a 
kind  of  Sadnefs  of  the  Patient,  whereby  the  Ani¬ 
mal  Spirits  feem  to  be  moved  more  flowly  than 
they  were  wont.  Blanchard. 

MELICERIA,  called  alfo  Hydarthrus,  and  Ichor, 
and  fometimes  Hydrops  Articularis,  isaTumorfhut 
up  within  a  Tumck,  proceeding  from  Matter  like 
Honey,  without  Pain,  round,  yielding  if  prefled, 
but  quickly  returning  again.  It  leems  to  proceed 
from  the  Lymphatick  Particles  which  do  not  cir¬ 
culate  right;  and  which,  when  the  Moifture  is 
evaporated,  leave  a  honeyifh  kind  of  Subftance. 
Blanchard. 

MELICRATUM,  is  a  Drink  made  one  part  of 
Honey,  and  eight  parts  of  Rain  Water. 

MELIUS  inquirendo,  is  a  Writ  that  liech  for  a 
fecond  Inquiry  of  what  Lands  and  Tenements  a 
Man  died  liezed,  where  Partiality  was  fufpedted 
upon  the  Writ  of  Diem  claufit  extremum. 

■  .  MELOPES, 
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MELOPES,  Vibices ,  Enchymoma,  Sugillationes, 
all  fignify  the  fame  Thing  and  are  red  Spots 
(like  thofe  which  remain  in  the  Skin  after  beat¬ 
ing)  in  malignant  and  peffilential  Fevers.  Blan¬ 
chard. 

MELOS,  a  Difeafe  of  the  Eye,  when  there  is 
fo  great  an  Irruption  of  the  Uvga  Tunicle^  that  it 
Teems  like  an  Apple.  Blapchard. 

MEMBRANA,  is  a  nervous,  fibrous,  broad, 
plain,  white,  and  dilatable  Subftance,  which  co¬ 
vers  the  Bowels,  the  great  Cavities  of  the  Body, 
the  M  ufc.IeS)  &c.  and  is  endowed  with  an  exquifite 
Senfe. 

MEMBRANA  Mufcuhrum  Communis,  the  com¬ 
mon  Membrane,  or  covering  of  the  Mufcles,  is 
fpread  over  all  the  Body,  except  the  Skull,  and  is 
knit  by  Fibres  fomething  loofgly  to  the  Membrana 
Car  no  fa ,  lying  above  icj  and  to  the  proper  Mem¬ 
brane  of  each  Mufcle  which  lies  under  it;  it  is 
very  thin,  but  ffrong,  of  a  whitilh  Colour,  and 
almoft  tranfparent.  It  ferves  not  only  as  a  com¬ 
mon  Bag  to  the  Mufclcs,  and  helps  to  keep  them 
in  their  proper  Places ;  but  alfp  to  moiften  them, 
and  to  befmear  their  Tendons  with  a  mucilaginous 
Liquor,  which  lubricates  them,  and  forwards  their 
Motion  and  Action. 

MEMBRANA  Adipofa.  See  Adipofa  Mem- 
hr  ana. 

MEMBRANA Carnofa',  the  fame  that  Pannicu - 
Jus  Carnojus. 

MEMBRANA  N ittitans.  See  Ntffitans. 

MEMBRANA  Urinaria ;  the  fame  with  Allan¬ 
tois. 

MEM3RANOSUS,  is  a  Mufcle  of  the  Leg,  fo 
called  from  the  large  membranous  Fxpanfion  it  is 
continuous  with,  incloling  all  the  Mufcles  of  the 
Tibia  and  Tar fus  -y  whence  it  is  alfo  called  Fafcia 
lata :  It  hath  an  acute  flefhy  Beginning  from  the 
Fore-part  of  the  Spine  of  the  Os  Ilium ,  between 
the  Origination  of  the  Sartorius  and  Tendinous 
Beginning  of  the  Glut  ecus  Magnus',  and  being  di¬ 
lated  to  a  flefhy  Belly,  which  fills  the  Interlace 
made  by  the  firft  of  the  two  laft-named  Mufcles 
and  upper  part  of  the  Retius  and  Fore-part  of  the 
Gktaius  Medius ,  in  its  oblique  Defcent,  becomes 
tendinous,  four  Fingers  Breadth  below  the  great 
Trochanter,  whence  it  paffes  diredtiy  over  the  Va¬ 
fins  Extertius  to  its  proper  Termination,  at  the  fu- 
perior  Appendix  of  the  Fibula ;  but  in  its  Progrefs 
thither,  it  is  conjoined  with  the  tendinous  Expan- 
fi.on  of  the  Gluteus  Magnus,  which  ariieth  from  the 
Spine  of  the  Ilium ,  covering  the  external  Part  of 
the  Glutaus  Medius,  and  all  the  external  M.ulcles  of 
the  Tibia,  as  well  as  thofe  of  the  Thigh-bone  j  and 
defeending  over  the  Patella,  comprehends  the  Muf¬ 
cles  of  the  Tar/us,  and  joins  with  the  Ligamentum 
Annulare,  which  retains  the  Tendons  of  the  Toes 
and  Feet:  When  this  Mufcle  adfetb,  the  Leg  and 
T  high  are  drawn  outwards. 

MEMBRED,  in  Heraldry,  thofe  Birds  which 
are  either  whole-footed,  or  which  have  no  Talons, 
are  termed  by  this  Word  Membred. 

MEMBRETTO,  in  Architecture,  isth ^Italian 
Term  for  a  Filafier  that  bears  up  an  Arch.  Thefe 
are  often  fluted,  but  not  with  above  7  or  9  Chan¬ 
nels.  They  are  frequently  ufed  to  adorn  Door- 
Cafes,  Gallery  Fronts,  and  Chimney-Pieces,  and 
to  bear  up  the  Cornifhes  and  Freezes  in  Wainfcor. 

MEMORY,  is  that  Faculty  of  the  Soul,  which 
repeats  Things  perceived  by  former  Senfations }  or 
is  the  calling  to  mind  of  known  and  paft  Things  j 
as  when  we  conceive  Heat  or  Light,  Yellow  or 
Sweet,  &c.  die  Obje.dt  being  removed  i  and  is  as 
it  were  the  Store  houfe  of  our  Idea’s . 


MEMORY.  Dr.  Hook,  in  his  Op.  Pofihum.  p. 
139,  140,  <&c.  fuppofes  Memory  to  be  as  much  aq 
Organ  as  the  Eye,  Ear,  Nofe,  &c.  and  to  have  its 
Situation  lome  where  near  the  Place  where  the 
Nerves  from  the  other  Senfes  concur  and  meet; 
and  he  thinks,  that  the  Memory  being  both  im- 
proveable  and  impairable,  appears  from  thence  to 
be  plainly  organical  j  and  that  it  is  a  kind  of  Repo¬ 
sitory  of  Ideas  formed  partly  by  our  Senfes,  and 
chiefly  by  the  Soul  herfelf. 

MENDOSA  Sutura,  or  Squammea ,  is  a  fcaly 
Connexion  of  the  Bones  of  the  Skull ;  as  may  be 
feen  in  the  Bone  of  the  Temples,  and  the  Bone  of 
the  Fore-part  of  the  Head. 

MENINGES,  (of fxiviyy©-,  Gr.]  are  the  thin 
Skins  that  inwrap  the  Brain,  and  which  are  called 
Matres  by  the  Arabians }  as  if  all  the  Membranes 
of  the  Body  were  propagated  by  and  from  them. 
They  lie  immediately  within  the  Skull,  and  are  two 
in  Number,  viz.  the  Dura  mater ,  or  Craffa  me - 
rdnx ;  and  the  Fia  mater,  or  Tenuis  meninx ,  which 

MENINGOPHYLAX,  [of  (liviyy©- ,  and 
yoKcd;,  Gr.  a  Keeper ]  is  that  which  preferves  the 
Meninx  or  Membrane  of  the  Head,  as  thin  Gold 
or  Silver  Plates,  which  are  applied  when  the  Skull 
is  opened.  Blanchard. 

MENINX  fee  Mater  dura  <&  tenuis. 

MENISCUS  Glajfes ,  are  thofe  which  are  Con¬ 
vex  on  one  fide,  and  Concave  on  the  other. 

For  finding  the  Focus  of  a  Menifcus,  the  Rule  is 
this : 

As  the  Difference  of  the  Semi-diametert  of  the  Con, 
vexity  and  Concavity,  to  the  Semi-diameter  of  the 
Concavity }  fo  is  the  Diameter  of  the  Convexity  to  the 
Focal  Length. 

MENOLOGY  [Mui 'ohoytov,  of  y.tivn>  <*  Month, 
and  Aoy&,  Gr.  a  Word.']  A  Calendar  or  pionthly 
Regifler  of  Saints  in  the  Greek  Church. 

MENOPEGIA,  is  a  fharp  Pain  in  the  Head, 
afredting  one  fingle  Place. 

MENSALIA '?  were  fuch  Perfonagesor  Livings 

MENSALS  i  as  were  united  formerly  to  the 
Tables  of  Religious  Houfesj  and  therefore  are  by 
Canonifts  called  menfal  Benefices. 

MENSES  [in  Medicine]  the  Catamenia,  or  month¬ 
ly  Courfes  or  Evacuations  of  YVomen  not  with 
Child. 

MENSTRUAL  \\Menftruus,  L.]  an  Epithet 
MENSTRUOUS  5  apply’d  to  the  Bl00(l> 
which  flows  from  W omen  in  their  common  month¬ 
ly  Purgations. 

MENSTRUUM,  the  Chymical  Word  for  a 
difTolving  Liquor.  They  gave  it  this  Name,  be- 
caufe  fome  Chymifts  pretend  that  the  compleat 
Dififolution  of  a  Mixt  Body  cannot  be  done  ir.  Ids 
1  ime  than  40  Days  j  which  Period  they  call  the 
Fhilofophical  Month. 

And  from  hence  the  Word  Menfiruum  hath  come 
to  be  the  general  Term  for  any  Difioiveur  j  and 
any  Liquor  which  will  exadtly  diiloive  all  the  Part? 
of  any  Body,  is  called  a  proper  Menfiruum  for  that 
Body  :  As  Aqua  Regalis  is  for  Gold  ,  Aqua  Fortis, 
or  Spirit  of  Nitre,  ior  molt  other  Metals,  Common 
Water  for  Salt,  or  Sugar,  &c. 

And  here  it  may  not  be  amifs  to  give  a  Solution 
of  one  Difficulty,  viz.  Why  great  Lumps  or  Frag¬ 
ments  of  Gold,  <£n.  will  readily  deicend  to  the  Bot¬ 
tom  of  the  Glafsj  and  yet  when  they  come  to  be 
cut  or  divided  into  very  fmall  Particles  or  Atoms, 
tho’of  the  fame  fpecifick  Gravity  with  thole  greater 
Lumps,  yet  thefe  fhall  fwun,  and  be  luipended  in 
the  Menfiruum. 

1  In 
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In  order  to  the  accounting  for  which,  we  may 
firft  confider,  That  the  Parts  of  no  Fluid  can  be  fo 
eafily  feparable,  but  that  they  will  a  little  refill  or 
retard  the  Defcent  of  any  heavy  Body  through 
them;  and  this  Refiftance  is  ( cateris  paribus )  flill 
proportionable  to  the  Surface  of  the  defcending 
Bodies.  But  the  Surfaces  of  Bodies  do  by  no 
means  increafe  or  decreafe  in  the  lame  Proportion 
as  their  Solidities  do :  For  the  Solidity  increafes  as 
the  Cube,  but  the  Surface  only  as  the  Square  of 
the  Diameter.  Wherefore  ’tis  plain  very  fmall  Bo¬ 
dies  will  have  much  larger  Surfaces,  in  Proportion 
to  their  (olid  Content,  than  larger  Bodies  will;  and 
confequently,  when  they  grow  exceeding  fmall, 
may  eafily  be  conceived  to  be  buoyed  up  by  the 
Fluid. 

Indeed  it  doth  fometimes  happen  that  a  Men- 
firuum  will  diflolve  and  keep  fufpended  in  it,  with¬ 
out  letting  them  emerge  to  the  Top,  the  Parts  of  a 
Body  lighter  in  Specie  than  it;  as  when  Camphire is 
diffolved  into  a  Liquor,  and  that  Liquor  well  ming¬ 
led  with  Oil  of  Vitriol;  which  is  an  EffeCl  not 
agreeable  to  the  Laws  ot  Hydroflaticks :  But  then  it 
may  be  confider’d,  that  there  may  be  fome  fuch 
peculiar  Texture  in  the  Parts  of  ihe  Camphire,  as 
may  make  them  fo  join  or  adhere  to  the  Parts  of 
the  Oil,  as  that,  tho’  heavier,  yet  they  fhall  not  be 
impelled  up  to  the  Surface,  at  lead  for  a  Time: 

!  Which  we  fee  is  the  Cafe,  in  fome  meafure,  of 
an  accurate  and  well-proportioned  Mixture  of  Oil 
and  Water. 

Mr.  Boyle  mentions  a  Menjlruum  which  he  ex¬ 
tracted  from  Bread  alone,  that  would  work  on 
Bodies  more  compaCt  than  many  hard  Minerals; 
nay,  even  on  Glafs  itfelf,  and  do  many  Things 
that  Aqua  For  tis  could  not  do.  It  was  thus  made  : 
Cut  Brown  Houfhold- Bread,  either  of  Wheat  or 
Rye,  (though  the  Rye  is  bed)  into  Slices ;  and  when 
they  are  a  little  dried,  fill  with  them  a  Glafs  Re¬ 
tort,  and  draw  off  in  a  Sand- Furnace  by  Degrees 
of  Fire,  what  will  come  over.  Separate  the  Oil 
from  the  Liquor  in  the  Receiver  by  a  Tunnel,  or 
a  Filtre,  and  in  a  gentle  Heat  free  the  Spirits  from 
fome  of  its  Phlegm,  (though  this  is  not  always  ne- 
ceflary).  With  this,  he  faith,  he  drew  Tinctures 
not  only  from  Crude  Corals,  but  even  from  the 
Lapis  Hematites,  and  Granates,  unpowdei’d;  nay, 
alfo  from  Diamonds  and  Rubies.  Yet  by  no  means 
was  this  fo  corrofive  a  Liquor  as  Aqua  For  tis,  or  as 
the  other  acid  Mendruums. 

From  hence  therefore  we  may  learn  to  fufpend 
our  Adent  as  to  that  bold  Adertion  of  fome  Phy- 
ficiansand  Naturalids,  That ’tis  impodible  any  Me¬ 
dicine  can  be  found  our,  that  fhall  dtd'olve  the  Stone 
in  the  Bladder  or  Kidneys,  but  what  mud  alfo  cor¬ 
rode  and  dedroy  the  Vedels  through  which  it  paf- 
fes  in  the  Body.  For  there  are  many  Mendru¬ 
ums  effectually  corrofive,  that  will  not  work  at  all 
on  fome  Bodies;  which  yet  other  Things,  though 
of  no  fuch  corrofive  Nature  to  the  Tongue  or  the 
Touch,  will  readily  didolve.  Thus  Quickfilver  will 
didolve  Gold,  though  there  be  no  fenfible  Appea¬ 
rance  of  any  Corrolivenefs  in  the  Mercury,  either 
to  the  Finger,  or  even  to  the  Tongue;  and  yet 
neither  Aqua  Fortis,  nor  Oil  of  Vitriol,  nor  Spirit 
of  Nitre,  will  touch  this  Metal,  though  they  are 
fome  of  the  mod  corrofive  Mendruums  in  Na¬ 
ture.  Cold  Water  will  didolve  the  White  of  an 
Egg;  which  the  pured  Spirit  of  Wine  will  not 
divide,  but  coagulate  ;  as  will  alfo  the  acid  Liquors, 
Spirit  of  Salt,  and  Oil  of  Vitriol.  Thus  alfo  com¬ 
mon  Oil  will  didolve  Brimdone,  though  it  appear 
fo  foft  and  fmooth  upon  the  Tongue,  and  will  noc 
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didolve  fo  much  as  an  Egg-ffiell;  and  yet  that  ge¬ 
neral  Didolvent,  Aqua  Fortis,  will  not  touch  Brim- 
done.  Many  more  Indances  of  this  Nature  might 
be  given;  by  which  it  appears,  that  Mendruums  do 
not  operate  by  virtue  of  any  manifed  Quality,  fuch 
as  Heat,  Moidure,  or  even  Acidity  itfelf,  but  ra¬ 
ther  by  fome  mechanical  and  peculiar  Fitnefs  that 
there  is  between  the  Shape,  Bulk,  Solidity,  &c.  of 
the  Corpufcles  both  of  it  and  the  Body  to  be  dif¬ 
folved. 

MENSTRUUM  Feracutum,  is  a  Msndruum 
mentioned  by  Mr.  Boyle,  and  made  by  drawing  off 
Spirit  of  Nitre  feveral  times  from  Butter  of  Anti¬ 
mony.  He  faith.  That  by  the  Help  of  this,  he 
was  able,  without  a  very  violent  Fire,  and  in  a 
few  Hours,  to  elevate  a  good  Quantity  of  Crude 
Gold. 

MENSUR  ABILITY,  is  an  Aptitude  in  a  Body, 
whereby  it  may  be  apply’d  or  conform’d  to  a  cer¬ 
tain  Meafure. 

MENSURATION,  or  Me ajuring,  is  to  find  the 
Superficial  Area,  or  Solid  Content,  of  all  Surfaces 
and  Bodies.  The  Rules  to  do  which,  asexa&lyas 
is  poffible,  you  will  find  under  the  Names  of  the 
feveral  Figures  and  Solids. 

MEPHITICAL  Exhalations,  are  poifonous  cr 
noxious  ones,  ifluing  out  of  the  Earth.  Thefe  the 
Latins  uled  to  call  Mephites ;  whence  comes  the 
Italian  Mofeta,  which  is  the  Term  they  have  for  the 
famous  Grotta  de  Cani,  near  Purzzoli,  about  two  Miles 
from  Naples,  which  is  fo  called,  becaufe  its  poifo¬ 
nous  Steams  will  kill  Dogs,  (and  no  doubt  any  o- 
ther  Animals)  if  held  long  over,  and  within  the 
Stench  of  the  Steams. 

MERCATOR’s  Chart,  or  Projection,  is  a  Pro¬ 
jection  of  the  Face  of  the  Earth  in  Plano ;  wherein 
the  Degrees  upon  the  Meridian  increafe  towards 
the  Poles  in  the  fame  Proportion  that  the  parallel 
Circles  decreafe  towards  them. 

’Tis  called  Mercator’s  Chart,  or  Projection,  be¬ 
caufe  Mercator  was  the  firft  that  publifhed  Charts 
fo  made :  Tho’  our  Countryman  Mr.  Wright  was 
really  the  firft  that  made  the  Tables  for  this  Pro¬ 
jection. 

Though  the  Plain  Chart  be  very  eafy  and  ufeful 
in  fhort  Voyages,  and  will  ferve  in  the  longeft 
Voyages,  if  you  fail  home  in  cr  near  the  oppolite 
Rhumb  you  went  by;  as  the  Ancients,  who  be¬ 
ing  Coalters,  did  before  the  Ufe  of  the  Compafs: 
Yet  forafmuch  as  few  Places,  or  indeed  none  but 
fuch  as  lie  under  the  fame  Meridian,  or  under  the 
Equinodtial,  can  therein  be  expreffed  according  to 
their  true  Situation  and  Diftanceone  from  another; 
but  if  they  be  laid  down  true  by  the  Courfe  and 
Diftance,  the  Difference  of  Longitude  will  be  falie; 
if  they  be  laid  down  by  the  Courfe  and  Difference 
of  Longitude,  then  will  the  Diftance  and  Diffe¬ 
rence  be  more  than  it  fhould  be ;  and  if  they  be 
laid  down  by  their  Diltance  and  Difference  of 
Longitude,  (which  in  many  Cafes  is  impoffible) 
then  the  Difference  of  Latitude  will  always  be  too 
little,  and  the  Rhumb  too  wide  for  the  Meridian ; 
and  if  they  be  laid  down  by  their  Latitudes  and 
Separation,  then  the  Courfe  will  be  wide,  and  the 
Diltance  too  much,  &c. 

And  fince  that  the  Places  in  particular  Maps  or 
Charts  being  laid  down  in  fome  one  way,  and  in 
others  another,  and  thefe  Pieces  many  times  tack’d 
together,  without  due  Confideration  of  the  differ¬ 
ing  Methods  Places  have  been  laid  down  by :  This, 
I  fay,  being  fo,  the  Geography  and  Hydrography  of 
the  World  is  fo  corrupted,  that  too  many  Defcri- 
ptions  of  the  whole,  or  of  the  large  Parts  of  it,  are 
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enormoufly  erroneous,  and  the  Shape  of  the  Land 
much  diftorted.  It  were  to  be  wifhed  therefore, 
that  the  World  would  not  put  over-much  Value  on, 
but  wean  itfelf  from  the  Ufe  of  the  Plain  Chart ; 
and  by  making  the  true  Chart  eafy  and  familiar, 
bring  it  into  Refpedt  and  Ufe. 

It  was  the  great  Study  of  our  Predeceffors,  to 
contrive  fuch  a  Chart  in  Plano,  with  ftrait  Lines, 
on  which  all  or  any  Parts  of  the  World  might  be 
truly  fet  down  according  to  their  Longitudes,  La¬ 
titudes,  Bearings  or  Diftances. 

A  Way  was  hinted  for  this  near  Two  thoufand 
Years  lince  by  Ptolemy,  and  a  general  Map  accord¬ 
ing  thereto,  made  in  the  preceding  Age  by  one  Mer¬ 
cator  ;  but  the  Thing  demonftrated,  and  a  ready  W ay 
ihew’d  of  defcribing  it,  was  not  ’till  Mr.  Wright 
taught  to  inlarge  the  Meridian  Line  by  the  continual 
Addition  of  Secants;  fo  that  all  the  Degrees  of  Lon¬ 
gitude  might  be  proportional  to  thofe  of  Latitude, 
as  on  the  GlobeY  Which  he  has  done  after  fuch 
an  excellent  Manner,  that  in  many  Refpedts  it  is 
far  more  convenient  for  the  Navigator’s  Ufe,  than 
the  Globe  itfelf;  and  will  truly  Ihew  the  Courfe 
and  Diffance  from  Place  to  Place,  which  way  fo- 
ever  a  Ship  fails  forth,  or  return. 

PROBLEMS. 

I.  To  find  the  Meridional  Miles  anfvoering  to 
any  Difference  of  Latitude. 

Firft,  By  the  Table  of  Meridional  Parts ,  which 
are  printed  in  moft  Books  of  Navigation, 

Find  the  Degrees  of  either  Latitude  over-head, 
and  the  Minutes  in  the  Left-hand  Column  down¬ 
wards  ;  and  in  the  Angle  of  meeting  are  the  Parts 
for  that  Latitude. 

Thus'alfo  find  out  the  Parts  for  the  other;  then, 
if  both  Latitudes  be  of  the  fame  Name,  that  is,  both 
North,  or  both  South,  fubtradl  thefe  one  from  the 
other;  and  that  Remainder  contains  the  Meridional 
Miles  fought.  If  of  different  Name,  add  them  toge¬ 
ther  ;  as  in  Example  2. 


Therefore,  Take  half  of  each  of  the  given  Lati¬ 
tudes,  and  to  each  Half  add  45  °,  looking  the  Tan¬ 
gents  of  their  Arches  in  the  Table  of  Logarithmick 
Tangents ;  the  Difference  of  thefe  Tangents  divide 
by  1263,  the  Quotient  will  be  the  Meridional  Miles 
or  Minutes. 

Example  1. 


Lat.  50°  2o',itSv  =  25°  10';  which 
added  to  45  °,  makes  70°  10',  whofe 
Tangent  is  —  —  —  — •  — 

7  Lat.  43°  14',  is  210  37'  }  '■>  which 
added  to  45°,  makes  66°  37'  7,  whofe 
Tangent  is,  omitting  the  Index,  — 


} 

} 


4428786 


3642940 


1263)  78^846  (622  =  Merid.  Diff. 
280 

278  -  • 


785846 


260 

Example  2. 

The  7  of  Lat.  20°  17* S.  is  io°  187*%' 
which  added  to  450,  make  550  8'  7  >1570607 
whofe  Tangent  is  —  — -  —  — •  J 

£  Lat.  iS°  53',  N.is9°  26' •f/’l  1457970 

which  added  to  45 makes  540  > - 

2 6'r,  its  Tangent  is  —  —  J  3028577  Sum. 

1263J  3028577  (2397  =  Mer. Diff. Lat. 

50260 

123 

100 

1166 


PROBLEM  III. 


Example. 


Required  to  find  the  Meridional  Miles  between 
Latitude  430  15' North,  and  50°  20'  N. 


Latitude  50°  20' - 35057 

Latitude  43  15 - 28837 


} 


Mer.  Pc. 


3.  The  Latitudes  and  Difference  of  Longitudes  of  two 
Places  given,  to  find  the  Courfe  and  Difiance  be¬ 
tween  them. 

Admit  the  Courfe  and  Difiance  between  the  Li¬ 
zard,  in  Latitude  50°  io'  N  and  Antego  in  Lati¬ 
tude  170  25'  N.  whofe  Difference  of  Longitude  is 
540  15'  W.  be  required. 


Merid.  Difference  of  Lat. — 6220. 


Example  2. 

Let  one  Lat.  be  200  1 9'S. — 12423  1  r>. 

The  other  Lat.  18  53N.-11541  S  Mer'  Pr 

Merid.  Difference  of  Lat.  —  23963  Sum. 


From  50°  10'^ 
Subtr.  17  253 


Lizard 

Antego 


}  M.  Pc.  { 


3490 

I06l 


3  2  45  2420  =  to 

6°  (Merid.  Diff.  Lat. 


1965  —  Diff  Lat.  Diff.  Long.  —  540 15' 

3255  Maes  W. 


PROBLEM  II. 

2.  To  find  the  Meridional  Difference  of  Latitude 
by  the  Table  of  Artificial  Tangents. 

The  Logarithmick  Tangents  above  45  Degrees, 
accounting  every  30  Minutes  to  be  one  Degree, 
and  every  Minute  to  be  two  Minutes  of  the  Meri¬ 
dian  Line,  are  in  the  fame  Patio  with  the  Meridio¬ 
nal  Parts,  made  by  the  continual  Addition  of  Na¬ 
tural  Secants, 


Geometrically. 

Draw  the  Meridian  C  A,  which  make  equal  to 
2429,  the  Merid.  Diff.  Lat.  Eredt  the  Perpendicu¬ 
lar  A  B,  which  let  be  equal  to  the  Difference  of 
Longitude  3255 ;  draw  CB;  make  C  D  equal  to 
the  proper  Difference  of  Latitude  1965;  and  eredt 
the  Perpendicular  D  E. 


In 
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In  the  (~:v  TC  A  =  Mer.  DifF  Lat.  =  2429 
Trian-  C  \  B  A  =  Differ.  Longit.  =3255 
gle  f  Requi-  \  l_  C = Courfe. 

ABC)  red.  c  Z_  B  =  Compl.  Courfe. 

Tnt  ?  {C  f„d=ZcP=S“-=  ** 

£  p -^C  E  =  Dift.  of  the  Places. 

For  the  Courfe,  fay. 

As  Mer.  DifF.  Lat. :  Rad. : :  DifF.  Long. :  T.  Courfe 
2429  min.  :  T.  550 :  :  3255  min. :  T.  530 16'. 

Operation  by  the  Logarithms. 

To  the  Arithmetical  Com-^ 

Element  of  the  Log.  Mer.  >  2429  —  6.614573 
)ifF.  Lat.  —  —  j 

AddtheLog.of  theDifF.  Long.3255  —  3.512551 

Sum  is  the  T.  of  the  Courfe,  530 16' —  10.127124 

By  Gunter’*  Scale. 

The  Extent  from  —  2429'?  on  the  Line  of 
to  —  —  —  — 3  25  5  J  Numbers. 

Will  reach  from  T.  45 0  oo'“>  ,  T  •  c 

to.heT.ofth *»,  I  on  the  Line  of 

Courfe -  5  53  Tangents. 

Tor  the  Diftance,  fay , 

As  the  Co-Sine  of  the  Courfe  :  Rad.  :  :  D.  L.  : 
Dift.  S.  36°  44’ :  S.  90°  00'  : :  1965  :  3285. 

Operation  by  the  Logarithms. 

To  the  Arithmetical  Com-^ 
plement  of  the  Co.  iS.”  s.  36°  44' — 0.22323 
Courfe  —  —  —  j 

Add  the  Log.  of  the  DifF.  Lat.  1965  —  3*9336 

Sum  is  the  Log.  of  the  Diftance  3285  —  3.51659 

By  Gunter’*  Scale. 

The  Extent  from  S.  36° .44'  7  on  the  Line  of 

to  the - S.  90  00  J  Sines. 

Reaches  from  —  S.  1965  —  ^  on  the  Line  of 


to 


—  —  1965  —  S  Numbers. 

PROBLEM  IV. 


4.  The  Latitude  and  Courfe  given,  the  Diflance,  Dif¬ 
ference  of  Longitude,  and  Departure,  required. 


Example. 

Sailing  from  the  Lizard,  Lat.  50°  io'  N.  and 
the  Courfe  being  530  1 6'  S.  Wefterly  (  Variation 
and  Leeward-way,^.  allow’d  for)  or  S.  W.  {  W. 
near  j  and  finding  by  Obfervation  the  Ship  to  be  in 
Latitude  179  25'  North  3  What’s  the  Difi  ance  run. 
Departure,  and  Difference  of  Longitude  ? 

From  50*  io'N.T  ,  r  Lizard  pc  3490 
Subft.  .7  2,  N.j-Lat-iobferv'dj-M'Pti;i6i 

Rem.  32  45=1965= DifF.  Lat.  M.  DifF.  Lat.  242 9 

Difiance,  What? 

As  the  Sine  of  the  Courfe :  Rad. : :  DifF.  Lat. :  Dift. 
and  3 6°  44' :  S.  90°  00' : :  1965  :  3285. 

Departure,  What? 

Radius  :  Mer.  DifF.  Lat. : :  T.  Courfe  :  DifF  Long. 
T.  45  :  2429  min. :  :  T.  530  16' :  3255  min. 

Operation  by  the  Logarithms. 

To  the  Log.  Mer.  DifF.  Lat.  2429 - 3.38542 

Add  the  Tangent  of  the  Courfe,  5  3  Q  16 — 10. 127 12 

Sum  =  Log.  DifF  Longitude,  3255.  3.51254 

By  Gunter’*  Sale. 

The  Extent  from  T.  45 0  on  the  Line  of 

to  the  Tangenr  of  530  16'  J*  Tangents. 
Reaches  from  —  2429  ?  on  the  Line  of 

to  ■ —  —  3255  5  Numbers. 

PROBLEM  V. 

5.  The  Latitude  and  Di fiance  being  rgiven,  Courfe , 
Departure,  and  Difference  of  Longitude  are  requi¬ 
red? 

Example. 

Sailing  North-Eaftward  from  Antego  3285  min. 
and  by  Obfervation  finding  my  Latitude  to  be  50 
deg.  10  min.  North  3  What?s  the  Courfe,  Departure 
and  Difference  of  Longitude. 

.From  50°  10' N.Tj  Cobferv.->M  p  €-3490 
Subft.  17  25  N.  j  1  (.Antego  j  "  \  1061 

32  45  =  1965 =Dif.  Lat.  M.  Dif.  Lt.2429 

Courfe,  What? 

Diftance  :  DifF  .Lat.  :  :  Radius  :  Co-fine  Courfe, 
3285  :  1965  :  :  S.  90°  00'  :  S.-36°  44' 


Operation  by  Logarithms. 


To  the  Arithmetical  Com-j 
plement  of  the  ;Log. 
the  Diftance 

Add  the- Log.  of  the  DifF. Lat.  1965 - 3.29336 


al  Com--\ 

Log.  of  s  3285  — 


-  6.48341 


Sum=Co-fineof  the.Courfe,  3^44'— '—9.77677 


M  E  R 


M  E  R 


By  Gunter’/  Scale. 

The  Extent  from  Diftance  3285  }  on  Line  of 
to  the  Diff.  Lat.  —  —  1965  S  Numbers. 
Reaches  from  S.  of  Radius,  90°  00'  \  on  Line  of 
to  the  S.  Compl.  of  Courfe  36  44  y  Sines. 

Then  the|affPL"gitJ  «  found  by  F rob.  I.  II. 


From  50°  10'=  departed 
Subft.  32  45=DifFeren. 


Rem.  17  25  =  Prefent 


Lat.  Mer.  Prs.  349° 
1 1061 

Mer.Diff.Lat  =  2429 


Diff.  Long,  find  by  Prob.  2.  in  3255  =  5 4°  15' W. 
From  540  15'  =  Difference} 

Slibft.  00  00  =  departed  (  Longitude 

Rem.=  54°  15' W.  Prefent  j 


PROBLEM  VI. 


PROBLEM  VIII. 


6.  The  Latitude  and  Departure  given.  Required  the 
Courfe,  Difiance ,  and  Difference  of  Longitude. 

Example. 

A  Ship  from  Latitude  50°  10'  N.  and  Longitude 
oo°  00'  runs  South-wefterly  ’till  her  Departure  be 
2633  Miles,  and  the  obferved  Latitude  1 70 25 'North, 
I  demand  the  Courfe ,  D fiance,  and  Difference  of 
Longitude  ? 

Diff!  Lat. :  Departure  :  :  Radius :  T.  Courfe.  1965 
:  2633  :  :  T.  45°  00'  :  T.  530  16'. 

Operation  of  the  Logarithms. 

To  Ar.  Co.  Log.  of  Diff.  Lat.  1965 — 6. 70664 

Add  the  Log.  of  Departure  2633 — 3.42048 

Sum  =  T.  of  the  Courfe  —  53°  16—10.12712 

By  Gunter’/  Scale. 

The  Extent  from  Diff!  Lat.  1965  f  on  Lire  of 
to  the  Departure  —  -  2633  ^  Numbers. 

Reaches  from  T.  of  Radius,  45*00' j  on  Line  of 
to  the  T.  of  the  Courfe  53  16  £  Tangents. 

{Diftance  ")  .  „  ,  ,  „  ,  T  „ 

Differ.  LongitJ  15  tadbl'MI'  IL 

PROBLEM  VII. 

7.  One  Latitude,  Courfe  and  Diftance  given  3  the  Dif¬ 
ference  of  Latitude,  and  Difference  of  Longitude 
required. 

Example. 

A  Ship  from  50'’  10'  N.  Latitude,  and  oo°  00’ 
Longitude,  runs  with  a  Courfe  i6°  32'  S.  wefterly 
3285  Miles:  What  is  the  Difference  of  Latitude, 
and  Difference  of  Longitude  ? 


8.  One  Latitude ,  Departure  and  Courfe  given:  Re¬ 
quired  Diftance,  Difference  of  Latitude,  and  Diffe¬ 
rence  of  Longitude. 

Example. 

Sailing  South  53°  16'  Weft,  from  Latitude 
50  10'  North,  Longitude  oo9  00',  till  my  Depar¬ 
ture  be  2633  Miles:  What’s  my  Diftance,  Lati¬ 
tude,  and  Longitude  ? 


3245 


From  50°  io'N.  =  departed  r  v*  p  T3490 
Subft.  32  45  N.  =  Difference 0  ’  ’  C1061 

Rem.=  i7  25=  1985  XPref.  J M.D.Lat.2429 

For  the  Difference  of  Longitudes,  fay. 

Proper  Diff.  Lat. :  M.  R.  Diff!  Lat. : :  Depart. :  D, 
Long.  1965  m. :  2429  m. : :  2633  ;  3255. 

Operation  by  Logarithms. 

To  Ar.  co.  Log.  Diff.  Lat.  1965 


- 6.70663 

Add  the  Lou  S^er.  Diff  L,at-  - 3-58H2 

b  cDeparture  2632 - 3.42049 

Sum  =  Log.  Diff!  Long.  3255  =  54°  15' 3.51254 

By  Gunter’/  Scale. 

The  Extent  from  Diff!  Lat.  1965  } 

To  the  Mer.  Differ.  Latit.  2429  C  T  •  c-k t 

Reaches  from  Departure  2J?2>°n  Lmeof  Num.. 

To  the  Differ,  of  Long.  3255  y 

From  oo°  00'=  departed  } 

Subtradl  54  15  =  Difference  £  Longitude. 

Rem.  =54  15  W.  =  Prefent.  J 


For  the  Difference  of  Latitude,  fay, 

Radius  :  Co-Sine  Courfe :  :  Diftance  :  Differ.  Lat. 
S.  90°  oo':  S.  36°  44' :  :  3284  m.  :  1965. 

Operation  by  the  Logarithms. 

To  the  7  of  the  Courfe  53°  16' - 977676 

Add  the  Logar.  Diftance  32  85 - 3.51659 


Run  =  Log. Diff!  Lat.  —  19  65 - 329335 

By  Gunter’/  Scale. 

The  Extent  from  S.  Radius,  90°  oo#  3  on  Line  of 
To  the  S.  Compli.  Courfe  36  44  5  Sines. 
Reaches  from  the  Diftance  32  85  >  on  Line  of 
To  the  Differ en. Latitude  19  65  5  Numbers. 


PROBLEM  IX. 

9.  One  Latitude,  Diftance,  and  Departure  given :  The 
Courfe,  Difference  of  Latitude ,  and  Difference  of 
Longitude  required. 

Example. 

From  Latitude  509  10'  N.  and  Longitude  oo° 
oo°,  failing  South  Weftward  3285  m.  until  the 
Departure  be  2633  m. :  I  demand  the  Courfe  fail’d, 
Latitude  and  Longitude. 

ByC.4.ofFto&i%|DCo^  =  53;5^'W- 

By  Trob.  6.  Prefent  Latitude  =  17S  45'  N. 
And  Meridian  Differ.  Latitude  =  2429 

Difference 


••dm,  ■  ii  . 


M  E  R 


M  E  R 


PROBLEM  X. 

lo.  One  "Latitude ,  Courfe  and  Difference  of  Longitude 
given:  The  Difference ,  Latitude ,  Difiance,  and 
Departure  required. 

*<  Example. 

From  Latitude  530  10' N.  failing  South  530  1 6' 
Wefterly,  ’till  I  am  in  the  Longitude  540  45'  W. 
What’s  my  Diftance,  Departure  and  Difference  of 
Latitude? 


From  oo°  00'  N.  Departed 
Subtradl  54  15  W.  Preienc 


*1  .ongkude. 


Rem.  =  54  i5=3255=Differ. 

For  the  Meridian  Difference  of  Latitude,  fay, 

Radius :  c  T.  Courfe : :  Diff  Long. :  Mer.  Diff.  Lat. 
T.  450  :  T.  3 6°  44' 3255  :  2429  m.' 

Operation  by  the  Logarithms. 

To  the  c  T.  Courfe - 


Reaches  from  S.  Radius  90°  oo'\  on  Line  of 
To  S.  Compieat  Latitude  67  59  j  -Sines , 

PROBLEM  XIL 

^■Thf  Differences  of  Longitude  betveeen  two  Places 
of  the  fame  Latitude,  being  given :  To  find  their 
Diftance. 

Example. 

The  Diftance  between  Martinico  and  Cape  Verde 
is  required. 

From  54°  50")  _T  _  C Martin.  ?  L.  140  50' 

Subft.  11  30  S~L  g  LC.Verde.  $  North. 

Rem.  5=  43  20  =  2600  Miles  =  Differ.  Long. 

Radius  ;  Diff  Long.  :  :  S.  Latit.  :  Diftance. 


Operation  by  Logarithms. 

To  Log.  Differ.  Longitude  2600  — — 
Add  the  S.  Latitude  149  50' - 


- 36°  44 - —9.87290 

Add  L"g  Diff.  Longit.  3255  m. - 3.51255 

Sum  Rad.  =  Log.  Mer.  Diff.  Lat.  2529  m.  3.3854.5 

By  GunterV  Sc  tie. 

The  Extent  from  T.  Radius  450 ")  on  Line  of 
To  T.  Compl.  Courfe  36°  44' J  Tangents. 
Reaches  from  Diff.  Long.  3255  £  on  Line  of 
To  Mend.  Differ.  Latit.  2429  £  Numbers. 

From  3490-)  r  Parts  in  Dep  V  (-50°  10' 

Subft.  2429 \  Difference  ^North. 

Rem.  1061)  C  Parts  in  pref.  J  -17  25 

Then  find  the  Diftance  and  Departure,  by  Cafe 
2.  Plain  Sailing. 

PROBLEM  Xr. 

II.  The  Difference ,  Longitude  and  Diftance  of  two 
Places  in  the  fame  Latitude  being  given,  to  find 
the  Latitude. 

Example. 

Two  Ships  in  the  Equator  400  Miles  from  one 
another  j  one  fails  North,  the  other  South  alike 
Diftances,  till  they  are  150  Miles  afunder:  What 
Latitude  are  they  in  ? 

Proportion. 

Differ.  Long.  :  Radius  :  :  Diftance  :  S.  Latit. 
400  :  S.9o°oo:  :  150  M.  :  S.22°oj/ 

Operation  by  the  Logarithms. 

To  the  Ar.  co.  Log.  D.ff.  Long.  400 - 7.39794 

Add  Logarithm  ot  the  Diftance  150 - 2.17600 

Sum  =  S.  Latitude - 67°  59' - 9  57394 

By  GunterV  Scale. 

The  Extent  from  Differ.  Long.  400")  on  Line  of 
To  the  Diftance  —  — ■ —  1503  Numbers. 
Vol.  II. 


■ - 34T497 

- 9.91528 

Sum  —  Rad.  =  Log.  Diftance  2513  2.40025 

By  GunterV  Scale. 

The  Extent  from  S.  Rad.  900  00")  on  Line  of 
To  the  S.  Com.  Latitude  75  10  J  Sines. 

Reaches  from  Differ.  Longit.  2600")  on  Line  of 
To  the  Diftance  —  —  25133  Numbers. 

PROBLEM  XIII. 

13.  The  Di fiance  between  two  Places  in  the  fame 
Parallel  given:  Required,  To  find  the  Difference  of 
Longitude. 

Example. 

Sailing  from  Cape  Verde,  in  Latitude  140  50' 
North  to  an  Ifland  2513  Miles  Weft:  1  demand 
the  Longitude  of  the  Ifland. 

c  S.  Lat.  :  Diftance  :  :  Radius  :  Diff  Long. 
S.  750  10  ;  2513  :  :  S.  90°oo':  2600  Miles. 


Operation  by  the  Logarithms. 


To  ar.  co.  S.  Latitude  140  50' 


-0.01472 


Add  Log.  of  the  Diftance  2513 - 3.4002^, 

Sum  =  Log.  Dift.  Long.  2600  Miles - 3.41797 

By  GunterV  Scale. 

TheExt.  from  S.  Compl.  Lat.  750  io*7  on  Line  of 
To  the  Sine  of  the  Radius —  90  00  J  Sines. 
Reaches  from  Diftance  —  2513  V  on  Line  of 
To  the  Differ,  of  Longitude  -26003  Numbers. 

To  2600  J  =43°  20'  ==  Diff.  Long.  inD.  and  M. 
Add  60  I  11  30  =  Long,  of  Cape  Verde. 

Sum  =  54  50  =  Longitude  of  the  Place 

the  Ship  is  in. 

That  the  Meridian  Line  in  Mercator’s  Chart,  is  a 
Scale  of  Logarithmick  Tangents  of  the  half  Com¬ 
plements  of  the  Latitude:  The  incomparable  Mr. 
Halley  demonftrates  thus : 


4  A  a  a 


Suppofin 


M  E  R 


M  E  R 


PROBLEM. 

To  find  the  Sun's  Meridian  Altitude  or  Depreflion 
at  Night  by  the  Globes. 

Bring  the  Sun’s  Place  to  the  Meridian  above  the 
Horizon,  for  his  Noon-  Altitude ;  which  will  fhew 
the  Degrees  of  it,  counted  from  the  Horizon.  For 
his  Midnight -Deprejfion  below  the  North  Point  of  the 
Horizon,  you  mult  bring  the  oppofite  Point  to  the 
Sun’s  prefent  Place,  as  before  to  the  Meridian ;  and 
the  Degrees  there  intercepted  between  that  Point 
and  the  Horizon,  are  his  Midnight- DepreJJion. 

MERIDIAN  Line,  on  a  Dial,  is  a  Right-Line 
arifing  from  the  Interfedtion  of  the  Meridian  of  the 
Place  with  the  Plane  of  the  Dial.  This  is  the  Line 
of  i2-a-clock,  and  from  hence  the  Divilkm  of  the 
Hour  Lines  begins. 

To  draw  a  true  Meridian  Line  upon  an 
Horizontal  Plane. 

e  Firft,  Get  a  plain  thick  Board,  of  a  Foot  fquare 
or  more ;  then  upon  one  of  the  Edges  or  Corners, 
as  near  as  may  be,  fallen  a  ftrong  Iron  Pin,  about 
io  or  ii  Inches  long,  and  make  it  fo  faft,  that  it 
will  not  fhakc  or  yield  in  the  leaft :  It  matters  not 
whether  it  be  perpendicular  or  not. 

Set  this  Board  horizontally  in  your  Garden 
with  Earth  or  Sand  upon  the  Ground,  or  elfewhere 
about  9-a-clock  ;  (the  beft  Time  is,  when  the  Sun 
is  near  the  Solftice,  fuppofe  about  the  ioth  of 
June )  fee  where  the  Head  of  this  Iron  Pin  (which 
rauft  be  (harp  at  the  top)  giveth  its  Shadow  upon 
the  Board,  mark  that  Place:  Then  take  a  Wooden 
Ruler,  fharp  alfo  at  one  end,  and  lay  it  fo  upon 
the  fharp  end  of  the  Iron  Pin,  that  the  fharp  end 
of  the  Ruler  may  touch  the  Mark ;  then  carrying 
it  fteady,  make  the  Segment  of  a  Circle  towards 
the  North.  Come  again  about  3-a-clock  in  the 
Afternoon,  and  mark  where  the  Shadow  of  the 
top  of  the  Iron  Pin  is,  in  that  Segment  again. 
Then  draw  a  Line  from  thofe  two  Marks,  which 
will  be  Eaft  and  Weft,  and  the  Perpendicular  to 
that  Line  will  be  a  Meridian  j  and  if  you  halve 
that  Line,  the  Perpendicular  will  go  through  the 
Centre  of  the  whole  Circle:  For  that  Segment  is 
part  of  the  Bafis  of  a  Cone,  whofe  Vertex  is  the 
top  of  the  Iron  Pin. 

But  becaufe  the  Sun  may  be  under  a  Cloud, 
when  you  come  at  3  a-clock,  you  may  make  three 
or  four  more  Segments,  and  ufe  them  as  you  ufed 
this. 

This  Metftqd  would  be  very  exadt,  if  the  Sun 
moved  as  the  Fix’d-Stars  do  j  but  becaufe  the  Sun 
hath  a  proper  Motion,  as  a  Planet,  there  will  be 
fome  inconliderable  Error,  which  yet  may  be  cor¬ 
rected  j  for  feeing  the  Sun  in  one  Minute  of  an 
Hour  moveth  as  much  by  his  daily  Motion,  as  he 
lofeth  in  6  Hours  by  his  proper  Motion  j  you  fhall 
add  as  much  in  the  way  which  the  Shadow  goes  in 
the  laft  Mark,  as  that  Shadow  moveth  in  one  Mi¬ 
nute,  which  you  may  meafure  by  your  Pulfe  or  Pen¬ 
dulum  ;  fo  the  laft  Point  will  not  be  taken  juft  in 
the  Segment,  but  a  little  without  it. 

U nder  the  W ord  Pole-Star,  you  have  another  good 
Method  for  drawing  a  true  Meridian  Line. 

Mr.  Stephen  Gray,  in  Philofbphical  Tranfaftions , 
NQ  260,  gives  a  new  Method  of  drawing  a  true  Me¬ 
ridian  Line  by  the  Pole-Star }  as  alfo.  How  to  find 
the  Hour  by  the  fame.  Thus, 

Take  the  Gnomon  of  an  horizontal  Dial  for  the 
Latitude  of  the  Place,  and  to  the  Hypothenufe  fix 
.(  _  3 


twoi  Sights,  whofe  Centres  may  be  parallel  to  the 
fame:  Let  the  Eye-fight  be  a  fmall  Hole;  but  the 
other’s  Diameter  mult  be  equal  to  the  Tangent;  of 
the  double  Diftance  of  the  North-Star  from  the 
Pole,  the  Diftance  of  the  Sights  being  made  Radius. 
Let  the  Stile  be  riveted  to  the  End  of  a  ftraighc 
Ruler;  then  when  you  would  make  ufe  of  it,  lay 
the  Ruler  on  an  horizontal  Plane,  fo  that  the  End 
to  which  the  Ruler  is  fix’d,  may  hang  over: 
Then  look  through  the  Eye-fight,  moving  the  In- 
ftrument  rtill  you  fee  the  North-Star  appear  to 
touch  the  Circumference  of  the  Hole  in  the  other 
Sight,  on  the  fame  Hand  with  the  Girdle  of  CaJJio - 
peia  •  or  on  the  oppofite  fide  to  that,  whereon  the 
Star  in  the  Great  Bear’s  Rump  is  at  that  Timer 
Then  draw  a  Line  by  the  Edge  of  the  Ruler,  and. 
’twill  be  a  true  Meridian  Line,  as  is  very  eafy  to 
demonftrate. 

In  Philef.  Tranf  Na27o,  he  improves  this  Me¬ 
thod,  and  deferibes  an  Inftrument,  whereby  he  noc . 
only  draws  a  true  Meridian,  but  finds  the  Hour  and 
Minute  of  the  Day  or  Night,  by  the  Help  of  the 
Pole-Star,  exadtly.  His  Inftrument  he  thus  de¬ 
feribes  : 

Let  there  be  taken  a  Telefcope,  of  about  16  , 
Foot,  or  longer,  if  you  pleafe ;  in  the  Plane  of  its 
Focus,  place  a  Ring  of  Brafs  at  Right  Angles  ta 
the  Glafs,  the  Diameter  of  the  inward  Circle  being 
equal  to  the  double  Tangent  of  the  Pole-Star’s 
Diftance  from  the  Pole ;  the  Focal  Length  of  the 
Object-Glafs  being  made  Radius,  as  was  faid  in 
the  Defcription  of  the  Meridian  Inftrument.  Let  the 
Ring  be  divided  into  24  Hours,  with  their  Minutes 
numbred  from  the  Right  Hand  towards  the  Left, 
as  in  our  common  Nocturnals:  The  Eye-Glafs 
muft  be  equal  in  its  Diameter  to  the  Horary  Ring. 
But  this  perhaps  will  be  thought  too  chargeable, 
efpecially  for  fuch  large  Telefcopes  as  he  fpeaks  of; 
wherefore  he  gives  this  Contrivance :  The  Eye-Glafs 
muft  lie  in  a  broad  Index,  towards  one  End  ;  this 
is  to  turn  on  a  Centre-pin  that  lies  in  the  Centre 
of  the  Glafs,  and  confequently  over  the  Centre  of 
the  Horary  Ring,  from  which  it  muft  be  equal  to 
the  Diftance  of  the  Focus  of  the  Eye-Glafs  ;  then 
let  the  Tube  be  elevated  to  the  Height  of  the  Pole, 
and  directed  to  the  Pole-Star,  ’till  by  turning  the 
Index  about,  you  can  perceive  the  Star  to  touch  . 
the  Horary  Ring  on  that  fide  the  Star  in  which  the 
Great  Bear’s  Rump  lies,  or  on  the  oppofite  to  that 
in  the  Hip  of  Cajfiopeia :  But  on  the  contrary,  had 
not  the  Glafs  inverted  the  Objedt,  then  bring  one 
of  the  Twelves  to  be  in  a  Perpendicular  to  the  other, 
by  a  plain  Line ;  fo  will  the  Star  ftand  at  its  Horary 
Diftance  from  the  Meridian :  Or  if  the  Latitude  of 
the  Place  be  unknown,  by  the  Right  Afcenfion  of 
the  Sun  and  Star,  the  Time  of  its  coming  jo  the 
Meridian  will  be  eafily  obtain’d,  then  the  Hour  of 
the  Night  found,  will  as  eafily  give  the  Star’s  Horary 
Diftance  from  the  Meridian.  Then  elevate  the 
'I  ube  towards  the  Star,  bringing  the  Meridian,  or 
12  and  12,  into  the  Plane  of  the  Perpendicular  ; 
turn  the  Glafs  about,  ’till  you  fee  the  Pole-Star 
ftand  at  its  Horary  Diftance  from  the  Meridian  ;  fo 
will  the  Inftrument,  when  fix’d,  fhew  the  Horary 
Diftance  throughout  the  whole  Day,  or  as  long  as 
it  remains  in  this  Pofition,  by  the  apparent  Motion 
of  the  Star  in  the  Ring. 

The  beft  Time  to  fix  the  Inftrument,  will  be  when 
this,  or  any  of  the  other  two  Stars  above-mention’d, 
are  above  6  Hours  from  the  Meridian. 

No??,  That  the  Latitude  of  the  Place  is  now  given 
with  the  utmoft  Precifenefs;  for  the  Axis  of  the 
Glafs  lies  now  in  the  Axis  of  the  World  ;  and  it 
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one  of  the  Sides  of  the  Tubes  be  parallel  thereto, 
as  it  oughc  to  be,  at  the  upper  End  hang  a  Line  or 
Plummer,  from  the  Point  of  Sufpenfion ;  find  an¬ 
other  Point  equal  in  Diftance  to  the  Length  of  the 
Line,  or  a  Knot  towards  the  lower  End,  the  Di¬ 
ftance  from  this  Knot  to  the  former  Point  will  be 
but  the  Chord  of  the  Latitude;  and  if  from  the 
lame  Edge  of  the  Index  another  Line  and  Plummet 
be  hung  towards  the  lower  End  of  the  Tube,  thefe 
two  Lines,  when  at  reft,  will  be  in  the  Plane  of  the 
Meridian. 

This  Inftrument  may  be  made  to  fiiew  the  Hour 
with  as  much  Facility  as  a  Clock  or  Sun-Dial,  if 
j  the  Horary  Ring  be  made  to  move  within  a  larger 
fixed  one  ;  and  the  outward  Circle  of  the  former 
be  divided  into  the  Days  of  the  Month,  refpedt  be¬ 
ing  had  to  the  Right  Afcenfion  of  the  Sun  and  Star: 
Then  bringing  the  two  oppofite  Points  in  the  fixed 
Circle,  to  the  Perpendicular,  which  is  done  at  the 
fixing  of  the  Inftrument,  move  the  Circle  ’till  the 
Day  of  the  Month  come  to  any  of  thefe,  and  the 
King  is  re&ified  for  that  Day;  and  if  the  Air  be 
clear,  you’ll  fee  the  Star  ftand  at  the  true  Time  of 
the  Day  or  Night. 

It  may  be  obje&ed.  That  in  few  Years,  by  the 
annual  Increale  of  its  Declination,  the  Pole-Star 
will,  by  moving  in  a  lefler  Circle,  be  brought  too 
far  from  the  Edge  of  the^Ring,  that  the  exaeft  Hour 
and  Minute  cannot  well  be  diftingu'fhed.  But  this 
Inconveniency,  when  it  is  one,  may  be  remedied 
feveral  ways;  either  by  making  a  lefler  Ring,  or 
by  extending  a  fine  Thread  of  Silk  crofs  the  Ring, 
’till  it  cuts  the  Star,  and  at  the  fame  time  it  gives 
the  Flour;  or,  which  will  yet  make  this  Inftrument 
commodious  for  other  Purpofes,  there  may  be  made 
an  Index  to  move  on  the  Centre  of  the  Hour-wheel, 
which  being  brought  to  cut  the  Scar  with  the  Edge 
that  proceeds  from  the  Centre,  it  will  at  the  fame 
time  cut  the  Hour.  And  you  need  not  be  follici- 
tous  about  the  exadt  Diameter  of  the  Ring,  provi¬ 
ded  it  do  but  a  little  exceed  the  Diftance  of  the 
Pole-Star  from  the  Pole,  the  focal  Length  of  the 
Glafs  being  made  Radius. 

Our  rauft  accurate  and  judicious  Aftronomer, 
Mr  .John  Flamflead,  has  difeovered.  That  there  is  a 
Parallax  of  the  Earth’s  annual  Orbit  at  the  Pole-Star, 
of  about  40  or  45  Seconds;  whereby  the  Diameter 
of  the  Star’s  Parallel  is  greater  in  June  than  in  De¬ 
cember ,  by  about  one  Minute  two  Seconds;  which 
he  has  evinced  from  feven  Years  fucceffive  Obfer- 
vatiens:  Whereby  the  Earth’s  annual  Motion  is  in¬ 
dubitably  demonftrated,  as  appears  from  his  learned 
Letter  to  Dr.  Wallis  on  that  Subjedt. 

Now  if  on  the  Edge  of  this  Index  there  be  drawn 
a  Scale  of  Degrees,  Minutes  and  Seconds,  to  the 
.Radius  of  the  Glafs,  we  fliall  not  only  have  a  very 
accurate  Inftrument  for  the  Hour,  but  be  furnifti’d 
with  one  whereby  we  fliall  fee  the  Truth  of  the 
Earth’s  Motion  confirmed  by  the  Accefs  and  Recefs 
of  our  Scar  towards  and  from  the  Pole,  according 
to  the  Earth’s  Place  in  the  Ecliptick,  as  that  learned 
Peribn  above-mentioned  has  •difeover’d ;  and  that 
not  only  when  the  Star  tranfits  the  Meridian ,  but 
in  a  clear  Air  at  any  time  of  the  Day :  One  fliall 
likewife  obferve  that  annual  Increafe  of  the  Pole- 
Star’s  Declination,  caufed  by  che  Proceflion  of  the 
.  Equinox. 

Moreover,  he,  from  his  own  O’ofervation,  af- 
fures  us.  That  the  Pole-Star  may  be  feen  in  the 
Day-time  with  a  Telefcope  of  16  Foot;  of  which 
he  gives  particular  Inftances :  As,  on  the  26th  of 
April,  1701,  with  luch  a  Telefcope  he  (aw  the 
Pole-Star  from  four  a-Clock  in  the  Morning  ’till 
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feven,  and  could  have  feen  it  longer,  had  not  Clouds 
interpos’d.  Alfo,  on  the  ift  of  May ,  he  did  not 
look  for  the  Star  ’till  the  Sun  had  been  up  more 
than  half  an  Hour,  viz.  at  Five  in  the  Morning, 
yet  foon  found  it ;  and  faw  it  afterwards  at  pleafure, 

’till  half  an  Hour  after  Nine  the  fame  Morning. 

So  that  ’cis  not  to  be  doubted,  but  this  Star  may  be 
feen  in  a  clear  Day  throughout  the  Year. 

The  Declination  of  the  Pole-Star  for  the  Year 
1700,  is  87°  42'  51"  by  Ricciolus  his  Catalogue  of 
Fixed-Stars,  in  the  Appendix  to  Mr.  Edward  Sher - 
bourn's  Sphere  of  Manilius ,  &c.  Hence  its  Diftance 
from  the  Pole  at  that  Time  might  be  aflumed  2°  17' 
the  Focal  Length  of  the  Objedt-glafs  being  15  Foot 
6  Inches;  fo  that  the  Diameter  fhould  be  14  Inches 
and  t*£  Parts  of  an  Inch,  which  is  the  natural 
Tangent  of  the  former  Ark  20  17'  doubled;  a  Cir¬ 
cle  large  enough  to  be  divided  into  Minutes  and 
Halves,  which  will  be  fo  magnified  by  the  Eye- 
Glafs,  that  ’twill  be  eafy  to  diftinguifti  the  Time  to 
a  few  Seconds. 

’Tis  true,  there  is  fome  Difficulty  in  fixing  up 
this  Inftrument;  and  when  it  is  fo,  to  keep  it  from 
varying  from  its  due  Pofition  ;  but  yet  ’tis  not  in- 
fuperable.  And  for  fmall  Inftruments,  of  about  2 
or  3  Foot  long,  there  cannot  be  a  more  accurate, 
facile,  and  expeditious  Way  than  this  for  drawing 
a  Meridian  Line. 

Now  whether  the  many  Benefits  that  may  accrue 
to  Aftronomy,  do  not  make  the  larger  one  worthy 
of  the  Charge  and  Trouble  that  may  be  in  corn- 
pleating  it,  he  leaves  to  the  Contideration  of  the 
Learned. 

MERIDIAN  Line,  is  a  Line  of  ready  Ufe  in 
Practical  Navigation.  ’Tis  always  placed  on  the 
Foot,  or  2  Foot  Gunter's  Scales,  and  (ometimes  on 
the  Side  of  Gunter's  Sector,  ( and  on  the  Crols- 
StafF,  <&c.)  and  continued  to  its  whole  Length. 
’Tis  divided  unequally  towards  87  Degr.  (whercot 
70  Gr.  are  about  one  ha’f)  in  fuch  manner  as  the 
Meridian  in  Mercator's  Chart  is  divided  and  num- 

bred.  .  , 

Its  Ufcs  are  many:  For,  1,  It  ferves  them  to 
graduate  a  Sea  Chart  according  to  the  true  Projection. 
2.  Being  joined  with  a  Line  of  Chords,  it  ferves 
for  the  Protra&ion  and  Refolution  ot  fuch  Right- 
lined  Triangles  as  are  concerned  in  Latitude,  Lon¬ 
gitude,  Rhumb,  and  Diftance  in  the  Practice  o, 
Sailing;  as  Mr.  Gunter  fhews,  p.  15-  his  Book  of 
the  Crofs-Staff ;  as  alfo  in  pricking  the  Chart  truly 

at  Sea.  r 

MERIDIAN  Magnetical,  is  a  great  Circle  pal¬ 
ling  through  or  by  the  magnetical  Poles;  to  which 
Meridians,0  the  Compafs  (it  not  otherwife  hindred) 

hath  refpedt.  T  .  .  .  , 

MERIDIONAL  Diftance,  in  Navigation,  is  the 

fame  with  the  Departure,  Eafting  or  Welting,  or 
the  Difference  of  Longitude  between  the  Meridian 
under  which  the  Ship  now  is,  and  any  other  Meri¬ 
dian  (he  was  before  under. 

MERIDIONAL  Parts,  Miles,  ox  Minutes,  in 
Navigation,  are  the  Parts  by  which  the  Meridi¬ 
ans  in  Mr.  might's  Chart  (commonly,  though 
falfely,  called  Mercator's )  do  increafe  as  the  Paral¬ 
lels  of  Latitude  decreafe:  And  the  Co-line  of  the 
Latitude  of  any  Place  being  equal  to  the  Radius 
or  Semi-diameter  of  that  Parallel,  therefore  m  the 
true  Sea  Chart,  or  Nautical  Planifphere,  this  Ra¬ 
dius  being  the  Radius  of  the  Equinoctial,  or  whole 
Sine  of  oo° ;  the  Meridional  Parts  at  each  Degree 
of  Latitude  muft  increafe,  as  the  Secants  of  the 
Ark  contained  between  that  Latitude  and  the  Eqm- 
nodtial  do  decreafe.  The  Tables  therefore  of  Me- 
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ridional  Parti,  which  you  have  in  Books  of  Navi- 
gation,  are  made  by  a  continual  Addicion  of  Secants : 
They  are  calculated  in  Tome  Books  (as  in  Sir  Jonas 
Moore’s  Tables)  for  every  Degree  and  Minute  of 
Latitude  ;  and  thefe  will  ferve  either  to  make  or 
graduate  a  Mercator’s  Chart,  or  to  work  the  Mer¬ 
cator’s  Sailing.  To  ufe  them,  you  muft  enter  the 
Table  with  the  Degree  of  Latitude  at  the  Head, 
and  with  the  Minute  on  the  firft  Column  towards 
the  Left-Hand;  and  in  the  Angle  of  Meeting  you 
will  have  the  Meridional  Parts. 

Having  the  Latitudes  of  two  Places,  to  find  the 
Meridional  Miles  or  Minutes  between  them,  con- 
lider  whether  the  Places  be  one  under  the  Equi¬ 
noctial  and  the  other  wide  thereof ;  or  the  one  on 
the  one  fide  of  the  Equinoctial,  and  the  other  on 
the  other;  or  whether  they  both  lie  on  the  fame 
fide :  For,  according  to  thefe  Pofitions,  there’s  a 
threefold  Cafe. 

1 .  When  one  Place  lieth  under  the  Equinoctial, 
then  the  Meridional  Minutes  that  are  found  next 
under  the  Degree  of  Latitude  the  other  Place  lieth 
in,  is  the  Meridional  Difference  of  Latitude,  or 
Latitude  enlarged. 

2.  When  one  Place  hath  North  Latitude,  and 
the  other  South,  add  the  Meridional  Minutes  be- 
longing  to  each  Latitude  together,  and  the  Sum  is 
the  Meridional  Minutes  between  them. 

3.  When  both  Places  are  towards  one  Pole, 
then  fubtraCt  the  Meridional  Parts  anfwering  to 
the  lefier  Latitude,  out  of  thofe  for  the  greater, 
and  the  Remainder  will  be  the  Meridional  Mi¬ 
nutes  required. 

Examples  of  thefe  Cafes  will  make  them  more 
plain,  which  (hall  be  thefe : 

Example  1. 

To  find  the  Meridional  Parts  or  Minutes  between 
the  Equinoctial  and  Eatitude  43 0  11'. 

In  the  Column  under  43,  and  right  againft  11 
Minutes  in  the  Left-Hand  Column,  Hands  2878.2, 
the  Meridional  Parts  required. 

Example  2. 

Let  it  be  required  to  find  the  Meridional  Parts  be¬ 
tween  25®  13'  South  Latitude,  and  5 1°  3 o'  North. 

Under  51°  and  againft  30'  is - 3616.8 

Under  250  and  againft  13'  is - 1564.3 

The  Merid.  Parts  between  the  two,  are  —  5181.1 
Example  3. 

To  find  the  Meridional  Minutes  between  the  Lati¬ 
tudes  3 z°  15'  North,  and  53°  23*  North. 

Under  5  3 0  and  againft  23' is - 3802.2 

Under  320  and  againft  15'  is - -2046.1 

The  Meridional  Parts  between  the  La-?  , 

titudes  propofed,  are  —  —  5  1756-1 

MERLON,  in  Fortification,  is  that  Part  of  the 
Parapet  which  lies  betwixt  two  Embrafures,  being 
from  8  to  9  Foot  long  on  the  Side  of  the  Cannon, 
and  6  on  the  Side  of  the  Field;  as  alfo  6  Foot 
high,  and  18  thick. 

MESARA1CK  Veins,  arife  from,  or  are  rather 
enclofed  in  the  Mejentry,  being  Branches  of  the 
Vena  Porta. 
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MESARAlUM,  [putafAicv,  Gr.]  the  fame  with 
Mefenter'mni ;  whence  its  VefTeis  are  called  as  well 
MeJ'araick  as  Mefenterick. 

MESENTERICK  Arteries :  The  upper  of  which 
is  faid  to  diftribute  itfelf  among  the  fmall  Guts, 
and  the  under  one  to  go  to  the  lower  Part  of  the 
Mefentery. 

MESENTERICK  Plexus  [in  Anatomy]  aPiece 
of  Network  form’d  by  the  Branches  or  Ramifica¬ 
tions  of  the  Par  Vagum.  It  is  formed  out  of  the 
concurrent  Branches  of  feveral  other  Plexus’s,  and 
fends  its  nervous  Fibres  thro’  the  whole  Mefentery 
along  with  the  Mefaraick  VefTeis,  which  they  ac¬ 
company  to  the  Inteftines  with  various  Circumliga- 
tions. 

MESENTERY,  is  the  Membrane  of  the  Peri-, 
tonaum  doubled,  enriched  with  Glandules,  Nerves, 
Arteries,  Veins,  Chyliferous  and  Lymphatick  Vel- 
fels :  It  is  in  the  middle  of  the  Abdomen,  and  con¬ 
tains  the  Inteftines  in  a  wonderful  manner.  It  has 
a  great  Glandule  in  the  middle,  called  Pancreas  A - 
fellisj  about  which  are  feveral  other  lefs  Glandules, 
to  which  the  milky  VefTeis  of  the  firft  Rank  tend, 
from  the  Inteftines  and  Lymphatick  VefTeis,  from 
the  Liver  and  other  Parts :  From  thefe  Glandules 
again  the  milky  VefTeis  of  the  fecond  Rank  afcend 
to  the  Veflel  that  carries  the  Mafs  of  Chyle,  and 
difeharge  themfelves  into  it.  Blanchard. 

MESN,  or  M?afn,  a  Term  in  Law,  fignifying 
him  that  is  Lord  of  a  Manor,  and  fo  hath  Tenants 
holding  of  him ;  yet  himfelf  holds  of  a  fuperior 
Lord.  It  fignifies  alfo  a  Writ,  which  lieth  where 
there  is  Lord,  Mfn  and  Tenant :  The  Tenant  hold- 
eth  of  the  Mejn  by  the  fame  Services  whereby  the 
Mfn  holdeth  of  the  Lord\  and  the  Tenant  of  the 
M  fn  is  diflrain’d  by  the  fuperior  Lord,  for  that  his 
Service  or  Rent  which  is  due  to  the  Me  fit. 

MESOCOLON,  [(AztoKv*. ev,  Gr.]  is  that  Parc 
of  the  Mf enter y  which  is  continued  to  the  Greac 
Guts,  lying  in  the  midft  of  the  Gut  Colon,  where¬ 
to  it  is  joined  in  its  whole  Courfe,  and  in  its  loweft 
Border  flicks  to  a  Part  of  the  Pedum. 

MESO LABIUM,  [^^^4 w,  Gr.]  in  Mathe- 
maticks,  is  an  Inftrument  for  finding  Mean  Pro¬ 
portionals. 

MESO  LABIUM.  See  Renati  Tranf.  Flufii  Me- 

folabium ;  cut  acceffit  pars  altera  de  Analyfi  <&  Mf- 
cellanea.  Leodii  Eburonum,  1668.  4tO. 

#  MESO-LOGARITHM  [of  ***©-,  and  ao>*- 
,  Gr.]  the  Logarithms  of  the  Co-fines  and 
Co-tangents ;  are  fo  called  by  Kepler. 

MESOPLEURII,  [(y.ioonhtv^iov  of  the 

Mddle,  and  tAs  of  or,  the  Pleura,  Gr.]  are  the  Inter- 
coftal  Mufcles,  twenty-two  on  each  tide;  eleven  ex¬ 
ternal,  and  as  many  internal. 

M  ESSENGER  of  the  Exchequer :  The  four  Pur- 
fuivants  in  that  Court  are  called  by  this  Name,  and 
their  Duty  and  Office  is  to  attend  the  Lord  Trea- 
furer,  and  to  carry  his  Letters,  Precepts,  &c. 

MESSUAGE,  is  a  Dwelling-Houfe,  with  fome 
Land  affigned  for  its  Ufe;  and  by  this  Name  a 
Garden,  Shop,  Mill,  Chamber  or  Cellar  may  pals, 
faith  Plowden,  Fol.  169.  In  Scotland  ;t  is  what  we 
call  a  Mwor-Honfe,  the  principal  Dwelling-Houfe 
within  any  Barony. 

METACARPUS,  [(xiTcotafTriov,  Gr.]  and  Me- 
tacarpium,  is  the  Back  of  the  Hand,  made  of  four 
oblong  little  Bones,  which  expand  the  Palm  of  the 
Hand,  and  they  are  called  Pofi-brachialia. 

METACARPUS,  is  a  Bone  of  the  Arm,  made 
up  of  four  Bones  which  are  annexed  to  the  four 
Fingers;  that  which  fuftains  the  Fore-finger  is  the 
biggeft  and  longeft.  They  are  round  and  long,  a 

little 
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little  convex  and  round  towards  the  Back  of  the 
Hand,  and  concave  and  plain  towards  the  Palm : 
They  are  hollow  in  the  middle,  and  full  of  Mar¬ 
row }  they  touch  one  another  only  at  their  Extre¬ 
mities,  leaving  Spaces  in  their  middle,  in  which  lie 
the  Mufculi  interojfei.  In  the  upper  End  there  is  a 
Sinus,  which  receives  the  Bones  of  the  Wrift,  and 
their  lower  Extremity  is  round,  and  is  received  in¬ 
to  the  Sinus  of  the  firft  Bones  of  the  Fingers. 

METACHRONISM  [^jtc i^yoviryiof,  Gr.J  an 
Error  in  Computation  of  Time/  either  in  Defect 
or  Excels. 

METACONDYLI,  [uirctKhPv^oi,  Gr.  J  are 
the  utmoft  Bones  of  the  Fingers. 

MET  ALS  and  Minerals.  The  excellent  Pro¬ 
moter  of  all  ufeful  Learning,  Bifhop  Wilkins,  in 
his  real  Character,  gives  the  following  Table  of 
Metals. 

Metal  is  a  Mineral,  for  the  mofl  part  of  a  Hard 
Conf fence,  Clofe,  Ductile,  and  Fufil  ;  and  may 
be  diftvguijbed  into 

I.  Perfeff. 

And  this  is  either, ■$  or 

£  Factitious. 

II.  Imperfett. 


Solid  and  confident.  And  fbme  of  thefe  are  ufed 
for 

Purging,  and  chiefly  upwards,  as  Antimony. 

Some  are  ufed  for  making  of 
Pewter,  being  of  a  fliining  brittle  Subllance, 
as  Bijmuth  or  Tm  Glafs.  Others  are  ufed  for 
making  of 

Solder ,  as  Spelter,  Zink ,  or  Spalt.  And  lome  are 
made  ufe  of  for 

Painting,  as  Cinnabar,  Vermilion,  and  Black  Lead. 

Fourthly,  Recrementitious  Parts  of  Metals,  are 
fuch  as  are  caft  off  either  in  the  Preparation  of 
them  by 

Melting ;  as  Litharge,  which  is  a  kind  of  Scum 
arifing  from  the  Purification  of  Silver  from 
Lead ;  and  Spodium  and  Pompholix,  which  fly 
out  from  Copper  when  it  is  in  Fulion,  and 
either  fall  down  again  to  the  Ground,  as  the 
former,  or  adhere  to  the  Roof  or  Walls,  as 
the  latter :  Or  elfe  they  come  from  the  Me¬ 
tal  by 

Beating  or  Hammering,  as  the  Scoria,  or  Scales; 
or  arife  from 

Corruption  either  in  the  general  Way,  as  Pufi,  or 
after  a  particular  manner,  as  in  the  making  of 
Verdigreafe  and  Ceru/e ;  one  from  Copper,  or 
Brafs,  and  the  other  from  Lead. 


With  Reference  to 


1 


Metalline  Kinds,  or 
Recrementitious  Parts. 


Firft,  Natural  Metals  are  fuch  as  of  themfelves 
grow  in  the  Earth,  without  any  kind  of  Mixture 
or  other  help  by  the  Arc  of  Men.  And  thefe  are 
either. 


i.  More  Rare  and  Precious:  Of  a 


Tellowijh  Colour,  moft  heavy ;  not  growing  in 
particular  Mines,  where  it  is  debafed  with 
any  drofty  Mixture,  but  found  pure  either 
in  fmall  Sands,  or  rocky  Branches ;  and  this 
is  Gold. 

Wbitijb  Colour,  next  in  Value  to  Gold,  not 
fubjedt  to  Ruft,  yielding  (when  ftruck)  a 
pleafant  Sound ;  as  Silver. 


2.  Of  a  Middle  Value,  and  of  a 

Whitifb  Colour,  and  more  fofc  Conliftence,  as 
Tin :  Or  of  a 

Reddijb  Colour,  as  Copper. 

3.  Of  a  Bafer  Value,  and  more  common,  are 

Lead,  which  is  of  a  yet  fofter  Confiftence;  a 
darkijlo  Colour,  and  not  Sonorous. 

Iron,  which  is  of  an  hard  Confiftence,  and  of  a 
rufty  dark  Colour  too. 

Secondly,  Fattitions  Metals ;  are  fuch  as  are 
made  by  the  Art  of  Man:  Of  which  fome  are 
made  of 

Copper,  and  Lapis  Calaminaris,  as  Brafs.  Some 
of 

Tin,  Lead,  and  Tm-Glafs,  as  Pewter.  Or  of 

Iron  depurated,  by  frequent  heating,  and  beat¬ 
ing,  and  boiling  with  Salts ;  as  Steel. 

Thirdly,  Imperfeft  Kinds  of  Metal,  are  either 

Fluid,  as  Mercury  or  Quick  fiver :  Or, 


But  notwithftanding  this  Scheme  be  a  good  ge¬ 
neral  Summary ;  yet  a  good  Difcourfe  on  this  Sub¬ 
ject  is  very  much  wanting;  and  indeed,  to  do  it 
well,  will  be  a  very  difficult  Task:  Becaufe  in  the 
Mineral  Kingdom  ('as  Dr.  Woodward  obferves  in  his 
excellent  Natural  Ilifiory  of  the  Earth,  Part  4.)  there 
is  nothing  regular,  confiant,  or  certain :  neither  Co¬ 
lour,  Figure,  nor  their  Place  or  Situation  in  the  Earth 
are  to  be  trufted  to,  or  relied  upon,  fo  as  pofitively 
to  make  any  Judgment  from  thence. 

A  common  Marchafte,  or  Pyrites ,  fhall  have  the 
Colour  and  Brightnefs  of  Gold  or  Silver,  and  yet 
afford  nothing  but  a  little  Sulphur  and  Vitriol;  whilft 
another  Body,  having  only  the  Refemblance  of  a 
Pebble  or  a  Stone,  fhall  have  a  plentiful  Admixture 
of  a  valuable  Metal  in  it. 

Nothing  is  more  common  than  to  find  the  fame 
Metal  fhot  alfb  into  very  different  Forms  and  Fi¬ 
gures;  as  well  as  to  find  different  kinds  of  Metal 
of  the  fame  Form  and  Figure :  And  a  Body  which 
hath  the  Shape  and  Appearance  of  a  Diamond, 
may  prove  upon  Examination,  to  be  nothing  but 
Chryftals  or  Selenites ;  nay,  perhaps  only  common 
Salt,  or  Alum,  naturally  chryftalliz.’d,  or  fhot  into 
that  Form. 

So  alfo  as  to  their  Place  in  the  Earth,  there  is 
the  fame  Uncertainty:  Sometimes  we  find  them 
in  the  Perpendicular  Fiffures,  or  Intervals  of  the 
Strata,  fometimes  inrerfperfed  in  the  Bodies  of  the 
Strata,  and  fometimes  in  both  :  Only  indeed  in  the 
Gems  there  is  this  Difference,  That  the  Topazes , 
Ameth'fs,  Emeralds,  &c.  which  grow  in  the  Fiffures, 
are  ordinarily  chryftallized  or  fhot  into  angular  Fi¬ 
gures,  whereas  thofe  found  in  the  Strata,  are  in 
rude  Lumps,  only  like  fo  many  Yellow,  Purple, 
or  Green  Pebbles;  not  but  that  even  thefe  that 
are  thus  lodged  in  the  Strata  are  alfo  fometimes 
found  chryftallized,  and  in  the  Forms  of  Cubes, 
Rhombs,  &c.  but  then  thofe  found  in  the  Strata,  are 
eafily  diftinguifhed  from  the  other,  becaufe  they  are 
without  their  Root,  (as  the  Jewellers  call  it J  or  the 
Abruptnefs  at  their  Ends,  whereby  the  others  ad¬ 
here  to  the  Stone  or  Sides  of  the  Intervals,  which 

Abruptnefs 


MET 


MET 


Abruptncfs  is  occafioned  by  their  being  broken  off 
from  thence:  And  thofe  which  are  found  inclofed 
in  iolid  Scone,  Marble,  &c.  being  difficultly  fepa- 
rable  from  the  Stony  Matter  which  adheres  to 
them  on  alt  Tides,  have  commonly  Tome  of  that 
Matter  flicking  to  them  on  all  their  Tides ;  whereby 
they  are  diflinguifhed  from  thofe  found  in  the  Per¬ 
pendicular  Intervals,  they  adhering  only  by  one  End, 
as  was  above  obterved. 

The  fame  Metals  are  alTo  placed  indifferently 
in  aU  kind  or  terreftrial  Matter,  or  in  Strata  of  ve¬ 
ry  different  Natures.  They  are  frequently  alfo  va- 
rioully  intermixed  one  with  another ;  To  that  ’tis  a 
lare  T  hing  to  find  any  of  them  pure  and  limple,  but 
Copper  and  iron  fhaii  be  in  the  Tame  Mafs ,  Gold 
and  Copper,  Silver  and  Lead,  Tin  and  Lead;  yea, 
T  metimes  all  the  Six  together  in  one  and  the  Tame 
Lump. 

’Tis  the  Tame  thing  with  Minerals ;  and  Mine¬ 
rals  and  Metals  are  very  often  blended  and  inter¬ 
mixed  together. 

Now  the  Knowledge  of  this  may  Ire  of  good 
ufe  to  undeceive  thofe,  who  by  reading  of  iome 
Authors,  are  perfuaded.  That  all  Things  relating  to 
Metals  and  Minerals,  are  tranfadfed  by  Nature  in 
a  moll  regular  and  accurate  Order,  whereas  indeed 
there  is  nothing  like  that;  and  the  only  Landing 
Teft,  and  diftinguifhing  Characteriftick  of  any  Me¬ 
tal  or  Mineral,  muff  be  fought  for  in  the  conftitu- 
enc  Matter  of  it,  and  it  muff  firfl  be  brought  down 
to  that,  before  any  certain  Judgment  can  be  given 
of  it. 

Thofe  Metals  and  Minerals  which  are  repofited 
in  the  Bodies  of  the  Strata ,  are  either  found  there 
in  Grains,  or  (mall  Particles,  or  elfc  amaffed  into 
Balls,  Lumps,  or  Nodules;  which  Nodules  are  ei¬ 
ther  of  an  irregular  and  uncertain  Figure;  as  the 
common  Pyrita,  Flints ,  Agates ,  Onyxes,  Pebbles , 
Cornelians,  J'aJ'pc-rs,  &c.  or  eife  they  are  of  a  Fi¬ 
gure  fomevvhat  regular  and  obfervable;  as  the  Be- 
lemnites ,  the  Teveral  forts  of  Mineral  Coral ,  the  Ste - 
leebites,  the  Lapis  Mucetoides,  vulgarly  called  Fun- 
gites :  The  Aflroites,  or  Starry  Stone ;  as  well  that 
fort  with  the  prominent ,  as  that  with  the  concave 
Stars :  The  Selenites ,  the  echinated  chryftalline  Balls, 
with  many  more  analogous  Bodies. 

Thofe  which  arc  contained  in  the  Perpendicu¬ 
lar  Intervals  of  the  Strata ,  are  either  fuch  as  are 
there  gathered  into  a  Rude  Heap,  without  any 
particular  Form  or  Order,  lying  included  within 
the  two  oppofue  Walls  or  Sides  of  the  laid  Inter¬ 
vals,  which,  according  to  their  Quantity,  they  wholly, 
or  partly  fill. 

In  Tuch  manner  is  Sparre ,  and  other  Minerals 
tifually  found  ;  as  alfo  the  common  Ores  of  Lead, 
Tin,  Iron,  and  other  Metals :  or  elfe  fuch  as  are 
diftinguilhable  by  being  of  Tome  obfervable  Fi¬ 
gure  ;  as  the  Sparry  Stiria  or  Iceycles ,  called  Stala¬ 
ctite,  or  rather  Sragonita ? ;  the  native  Saline  Icey¬ 
cles,  or  Sal  StaUchtum ;  the  Vitriolum  Stalaclitum 
Nativum ;  the  Vitriolum  Capillar e ;  the  Alurnen  Sta- 
laditum  and  Capillare ;  Miner  a  Ferri  Stalaciica ; 
which  when  feveral  of  the  Cylindrick  Stiria  are 
contiguous,  growing  together,  as  it  were,  in  one 
Sheaf,  is  called  Brujb  Iron  Ore ;  the  Argentum  Ar¬ 
bor  ejeens  and  Capillare.  To  thefe  add  alfo  the  cry- 
flallized  Ores  and  Minerals,  viz,,  the  Tin,  and  mu n- 
dick  Grains,  the  Iron  Rhumbs,  cryftallized  Nitre, 
Salt,  Alum,  Vitriol  and  Sulphur:  Of  which  Tort 
alfo  are  the  Gems  or  Stones  that  are  here  ffiut  in¬ 
to  Cubes,  into  Pyramidical  Forms,  or  into  Angu- 
hted  Columns,  confiiling  of  fix  Sides,  and  mucro- 


nated  or  terminating  in  a  Point ;  being  either  Opake 
or  Pellucid,  or  but  partly  To,  and  coloured  Black, 
White, Grey,  Red, Purple,  Blue,  Yellow  or  Green; 
v.  gr.  Chry  ftal ,  the  PJ'sudo-Adamantes,  the  Cornijb 
and  Briflol-Stones,  Crystallized  Sparrs ,  the  Iris ,  the 
Amethyfl,  the  , Sapphire ,  the  Topaz,  the  Emerald, 
ixc. 

As  to  the  Origin  and  Production  of  Metals  and 
Minerals,  the  DoCtor  from  the  Light  his  Obser¬ 
vations  have  given  him,  comes  to  thefe  Conclu- 
fions. 

1.  That  the  far  greateff:  Part  of  our  Metals  and 
Minerals,  viz.  allVuch  as  are  now  found  in  the 
Strata,  do  owe  their  prefent  Frame  and  Older  to 
the  univerfal  Deluge ,  when  the  Strata  of  Stone, 
Earth,  Marble,  <&c.  thcmfelves  were  alfo  formed. 
At  which  Time  alfo  were  all  metallic!?  and  mine¬ 
ral  Nodules  whatfoeVer  formed;  as  well  thofe  in 
rude  Lumps,  Tuch  as  the  common  Pyrita,  Flints, 
Febbles,  Agates,  Onyxes,  jafpers,  Cornelions,  &c.  as 
thofe  of  a  more  obfervable  Figure  and  regular  Shape; 
as  the  Selenites ,  Belernnites,  Stclechites,  mineral  Co¬ 
ral. 

2.  That  the  metallic!?  and  mineral  Matter,  now 
found  in  the  perpendicular  Intervals  or  Fiffures  of 
the  fevei  al  Strata ,  of  which  the  Body  of  the  Earth 
is  compofed,  was  all  of  it  originally,  and  at  the 
Time  of  the  Deluge,  lodged  in  the  Bodies  of  thofe 
Strata,  that  it  was  educed  thence,  and  tranfmitted 
into  thele  Intervals  iince  that  Time ;  the  Intervals 
thenffdves  not  exifting  ’till  the  Strata  were  formed, 
and  afterwards  broken,  to  let  the  Water  from  off 
the  Earth.  See  Part  2.  Confeti.  3 ,6.  and  Part  3. 
Sell-  2.  of  his  Natural  Hiflory  of  the  Earth. 

But  he  fuppofes,  that  the  Water  which  is  con¬ 
tinually  afeending  from  the  Aby fs,  towards  the 
Surface  of  the  Globe  (fee  Abyfs,  and  the  Word 
Springs )  continually  pervading  the  Bodies  of  the 
Strata,  detaches  out  of  their  Pores  and  Interfli- 
ces,  fuch  metallic!?  and  mineral  Corpufcles,  as  lie 
ioofe  in  its  way  (  and  which  are  withal  To  fmall  as 
to  be  capable  of  palling  through  thofe  Interlaces) 
forcing  them  along  with  it  to  the  perpendicular 
Intervals;  where  having  more  Room,  and  a  freer 
Pafiage  than  before,  it  defercs  them  and  leaves 
them  in  thofe  Intervals;  and  that  this  way  all  the 
mineral  and  metallic!?  Metals  now  found  in  thofe 
Places,  were  brought  thither,  and  there  doftill  grow 
and  increafe. 

But  that  thefe  in  the  Strata  do  not,  nor  cannot 
grow,  but  on  the  contrary,  are  continually  leffened 
and  diminiffied,  by  fo  much  as  hath  been  convey¬ 
ed  into  their  perpendicular  Intervals,  and  hath  been 
brought  forth  on  the  Surface  of  the  Earth  by 
Springs,  Rivers,  and  Exhalations  from  the  Abyfs, 
ever  iince  the  Deluge, 

The  Doctor  fuppofes  alfo.  That  the  Bitumen, 
which  is  found  in  Lumps,  or  coagulated  Maffes,  in 
Jbme  Springs ;  and  which  in  others  is  found  floating 
on  the  Surface  cf  the  Water  in  the  Form  of  an 
Oil  (called  by  Naturalifts  Naphtha  and  Petroleum:) 
That  the  Salt  wherewith  the  Salma  or  Salt  Springs 
abound,  the  Vitriol,  Alum,  N;rre,  Sulphur,  Sparr, 
and  other  Minerals,  wherewith  the  Acidufa,  or 
medicinal  Springs  are  impregnated ;  all  thefe  Mine¬ 
rals,  he  faith,  were  firfl:  lodged  in  the  Strata  of 
Stone,  Coal,  Earth,  eye.  and  have  fince  been  edu¬ 
ced  thence,  and  conveyed  into  thofe  Springs,  by 
the  Water  pervading  thofe  Strata  in  its  Paffage 
from  the  Abyfs  towards'  the  faid  Springs.  See  a 
much  larger  Account  of  this  Matter  under  the 
Word  Pojjils. 
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IV!  ETA L,  a  Word  frequently  ufed  about  a  Piece 
of  Ordnance,  or  great  Gun :  The  Outfide  or  Sur¬ 
face  of  her  is  called.  The  Superficies  of  her  Metals : 
When  the  Mouth  of  a  great  Gun  lies  lower  than 
her  Breech,  they  lay.  She  lies  under  Metal •  but  if 
fhe  lies  truly  level,  point-blank,  or  right  with  the 
jVlark,  they  fay.  She  lies  right  with  her  Metal. 

METALS  |  in  Heraldry .]  There  are  two  Me¬ 
tals  ufed  by  way  of  Colours,  viz.  Gold  and  Silver; 
the  firlt  is  called  Or,  and  the  fecond  Argent ;  thefe 
are  reprefented  in  Painting  by  Yellow  and  White. 

METALS  Lines :  On  Gunter's  Sedtor  are  fome- 
times  placed  two  Lines  called  the  Lines  of  Metals-, 
they  are  noted  with  the  Characters  of  the  feven 
i  Metals,  ©,  <f ,  9,  T?,  9>dL  and  If.  ;  2nd  their 
Ufe  is  to  give  the  Proportions  between  the  feveral 
1  Metals  in  their  Magnitudes  and  Weight,  and  by 
them  fuch  Problems  as  thefe  are  folved. 

1.  In  Bodies  of  the  fame  Figure  of  different  Me¬ 
tals,  by  the  Magnitude  of  one  given,  to  find  the 
Magnitude  of  the  ref. 

Take  the  Magnitude  given  out  of  the  Lines  of 
Solids,  and  open  the  Sedtor  till  it  be  applied  right 
in  its  proper  Points;  then  will  the  Parallels  taken 
between  the  correiponding  Points  of  the  other 
Metals,  and  meafured  on  the  Solids,  give  their 
feveral  Magnitudes. 

2.  In  Bodies  of  different  Metal,  but  equal  Magni¬ 
tude,  having  the  Weight  of  one,  to  fnd  that  of 
the  ref. 

This  Problem  is  the  Converfe  of  the  former,  but 
rot  in  diredt  but  reciprocal  Proportion ;  apply  the 
Weight  given,  taken  out  of  the  Lines  of  Solids 
into  the  Sector  in  its  proper  Points  belonging  to 
the  Metals  of  the  other  Body,  fo  the  Parallel  taken 
from  the  Point’s  belonging  to  the  Body  given,  and 
meafured  in  the  Lines  of  Solids,  fhall  give  the 
Weight  of  the  Body  required. 

3.  A  Body  being  given  of  any  one  Metal,  fuppofe 
a  Sphere  of  Lead  of  16  d.  and  > whofe  Diameter 
is  a  (let  d  and  a  fgnify  any  Magnitudes  or 
Lengths)  to  make  another  like  it  and  of  equal 
Weight,  but  of  another  Metal,  as  fuppofe  Iron. 

Take  out  the  Diameter  a,  and  apply  it  in  the 
Lines  of  Metals  in  the  Points  of  E  belonging  to 
Lead;  then  will  the  Parallel  between  the  proper 
Points  in  d",  be  the  Diameter  of  the  Iron  Sphere 
required  :  And  this  compared  with  the  other  Dia¬ 
meter  in  the  Line  of  Solids,  will  give  23  d.  for  the 
Magnitude  of  the  Body  required. 

4.  A  Sphere  of  Lead  being  given,  whofe  Diameter 
is  a,  to  make  another  Sphere  of  any  other,  as  of 
Iron,  whofe  Weight  fall  be  determined ;  v.  gr. 
that  Jhall  weigh  thrice  as  much. 

Apply  the  Diameter  a  over  in  the  proper  Points 
of  Tj  ;  and  then  the  Parallel  between  the  proper 
Points  of  cf  will  give  the  Length  of  the  Diameter 
of  an  equal  Sphere  of  Iron ;  and  this  tripled  will  be 
the  Diameter  required. 

See  Webfers  Metallographia.  Lond.  it) 70.  4to. 
Alonjo  Barba's  Art  of  Metals,  Englifh’d  by  the 
Earl  of  Sandwich,  Part  I.  II.  in  8vo.  1674. 

Sir  John  Bettus's  Fleta  minor ;  or,  the  Laws  of 
Art  and  Nature,  in  knowing,  judging,  finding, 
refining,  t&c.  the  Body  of  confined  Metals. 
VOL.  II. 


Georgius  Agricola  de  Re  metallica,  Fol. 

METALLURGY,  /.zrcthKxpy'ia .,  Gr.]  is  the 
Working  or  Operation  upon  Metals,  in  order  to 
render  them  moft  fine,  hard,  bright,  beautiful,  fer- 
viceable  or  ufeful  to  Mankind. 

METAPEDIUM,  the  fame  in  the  Foot  that 
Metacarpus  is  in  the  Hand. 

METAPHOR,  [jug Tet?of«,  Gr.]  a  Trope  in  Rhe~ 
torick,  by  which  we  put  a  ftrange  and  remote  Word 
for  a  proper  Word,  by  reafon  of  its  Refemblance 
with  the  Thing  of  which  we  fpeak :  As  a  King  is 
called  the  Head  of  his  Kingdom,  becaufe  he  com¬ 
mands  the  Members  of  the  Politick  Body,  as  the 
Head  does  the  Natural  Body. 

METAPHRENUM,  [parebfgzyoy,  Gr.]  is  that 
Part  of  the  Back  which  comes  atcer  the  Diaphragm. 
Blanchard. 

METAPTOSIS, Gr.]  is  the  dege¬ 
nerating  of  one  Difeale  into  another,  as  of  a  ffuar- 
tan  Ague,  into  a  Tertian ;  and  on  the  contrary,  of 
an  Apoplexy  into  a  Paljy,  <$cc. 

METAPHYSICKS  O  ZTct$'j(riy.iL>  Gr.  of  y.z7& 

beyond,  and  ttveruti  natural,  or  1 puts  is  Nature,  Gr.  j 
A  Branch  of  Science,  which  by  fome  is  defined  to 
be  that  which  confiders  Spirits  and  immaterial  Be¬ 
ings;  which  others  chufe  to  diftinguifh  by  the  Name 
of  Pneumaticks ;  others  call  it  prater-natural,  pof- 
natural,  or  tranf  natural  Fhilofophy-,  others  call  it 
Ontology  or  Ontofophy ;  i.  e.  the  Dodtrine  of  Being 
in  general ;  i.  e.  of  Being  quatenus.  Being  or  Being 
in  the  Abftradt. 

METAPLASM  \fii.ZTa.nr\A(xff>s>  Gr.]  a  gram¬ 
matical  Figure,  a  Mutation  or  Change  made  in  a 
Word,  by  adding,  retrenching,  or  changing  a  Let¬ 
ter  or  Syllable  of  it. 

METASTASIS,  [/ugrarew/*,  Or.]  is  when  a 
Difeafe  goes  from  one  Part  to  another ;  which  hap¬ 
pens  to  apopledtick  People,  when  the  Matter  which 
affedts  the  Brain  is  tranflated  to  the  Nerves. 

METATARSUS,  [of  firct  and  t*V(§K  Cm]  is 
compofed  of  five  little  Bones,  connected  to  thofe 
of  the  firffc  Part  of  the  Foot,  which  immediately 
fucceeds  the  Leg. 

METATHESIS  [M*7<*0sa7*,Gr.]  a Trasifpoftion, 
a  grammatical  Figure  whereby  the  Letters  of  a  W  ord, 
or  the  Words  of  a  Sentence,  are  tranlpofed  or  Ihif- 
ted  out  of  their  natural  Situation. 

METEOROLOGY  ^zTza^oKoyiA,  of 
and  hiyu,  Gr.]  the  Dodtrine  of  Meteors,  explain¬ 
ing  their  Origin,  Formation,  Kinds,  Phenomena, 
<&c. 

METEOROSCOPE  [juergaf oskcttiov  of  [s.zntw- 
gcL,  and  <rno7r(§h  of  ax,ZTr]u^ai,  Gr.  to  view. ]  An  ln- 
itrument  for  obferving  and  determining  the  Diftan- 
ces.  Magnitudes,  and  Places  of  the  heavenly  Bodies. 

METEORS,  [f M7Zco[a  of  /usr<*  beyond,  and  acl- 
{ a,  Gr.  to  lift  up ]  (according  to  the  Cartefans)  are 
certain  various  Impreffions  made  upon  the  Elements, 
exhibiting  them  in  different  Forms,  and  are  called 
Meteors  from  their  Elevation  ;  bccaufe  for  the  moft 
parr,  they  appear  to  be  high  in  the  Air ;  and  they 
are  either  Fiery,  Airy,  or  Watery. 

Fiery  Meteors,  are  fuch  as  confift  of  a  fat,  ful- 
phurous  kindled  Smoke,  whereof  there  are  feveral 
Kinds;  as  Ignis  Fatuus,  Trabs,  Ignis  Pyramidalis, 
Draco  Volans,  Capra  Saltans,  Thunder  and  Lightning, 
&tc. 

Airy  Meteors,  are  fuch  as  confift  of  flatuous  and 
fpirituous  Exhalations,  as  Winds ,  &c. 

Watery  Meteors,  confift  of  Vapours  or  Watery 
Particles,  by  the  Action  of  Pleat  leparaued  from 
each  other,  and  varioufly  modified,  as  Rain,  Devs, 
&c. 
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Dr.  Woodward,  in  h;s  Natural  Hiftory  of  the  Earth, 
p.  208.  fuppofes  the  Matter  of  Meteors  to  be  in 
good  meafure  of  a  mineral  Nature;  and  that  the 
mineral  Particles  contained  in  the  Strata  of  the 
Earth,  are  raifed  up  by  the  fubterranean  Heat  or 
Fire,  along  with  the  Vapours  afcending  from  the 
Abyfi,  and  pervading  thofe  Strata ,  and  efpecially 
at  fuch  times  as  the  Sun’s  Power  is  fo  great,  as  to 
penetrate  the  exterior  Parts  of  the  Earth,  and 
therefore  help  to  mount  them  up  into  the  Atmo- 
fphere.  Thefe  Sulphureous,  Nitrous,  and  other 
light  and  adtive  mineral  Particles  do  form  Meteors 
in  the  Air,  and  particularly  are  the  Caufe  of  Thun¬ 
der  and  Lightning,  &c.  and  other  fiery  Compofiti- 
ons  there. 

METHOD,  or  Difpoftion ,  is  that  Adtion  of  the 
Mind,  by  which  we  range  various  Ideas,  Judg¬ 
ments  and  Ratiocinations  upon  one  and  the  fame 
Subjedl,  in  that  Order  which  is  moft  proper  for  its 
Explanation  ;  and  a  right  Method  of  Enquiry  after 
Truth,  or  the  Profecution  of  any  Demonftration, 
will  be  found  to  confift  alfo  in  a  regular  Train  of 
Arguments  and  Confequences  rightly  difpofed  in 
their  juft  and  natural  Order.  If  you  will  believe 
Des  Cartes,  he  faith,  in  his  Book  De  Metbodo,rYY\2X. 
he  was  able  to  mailer  the  greateft  Depths  in  Geo¬ 
metry,  by  only  obferving  conftantly  thefe  four  fol¬ 
lowing  Rules  in  his  Studies. 

Firft,  Never  to  admit  any  thing  for  Truth,  and 
to  treafure  it  up  in  the  Mind  as  fuch,  unlefs  we  be 
dcmonftratively  affured  that  it  is  fuch. 

Secondly,  To  divide  the  Difficulties  of  the  Pro¬ 
blem,  or  Matter  inquired  after,  into  fuch  a  proper 
Number  of  Parts,  as  is  moft  convenient  for  its 
Refolution. 

Thirdly,  To  obferve  exadt  Order  and  Method 
in  our  Thoughts  and  Inquiries,  fo  as  to  begirt 
with  the  plaineft  and  eafieft  Things  firft,  and  then 
to  proceed  on  gradually  to  Things  more  and  more 
difficult. 

Fourthly,  To  be  fure  not  to  flip,  over-look,  or 
omit  any  thing,  either  in  the  Difficulties  to  be 
folved,  or  in  the  means  of  Inquiry. 

Thefe  are  indeed  very  good  Rules,  and  I  queftion 
not  were  very  ferviceable  to  him  in  his  Geometrical 
Inquiries  ;  but  the  Sight  of  our  Countryman  Har¬ 
riot's  Algebra,  did  him  as  much  Service  as  all  of 
them. 

In  Mathematical  Inquiries,  there  are  two  gene¬ 
ral  Methods  commonly  made  ufe  of,  the  Analytical 
and  the  Synthetical  ;  which  fee :  And  to  which  may 
be  added,  the  Zeticalznd  Porifical  Methods ;  which 
you  will,  find  under  thofe  Words. 

METHODISTS ;  Pbyficians  who  adhere  to  the 
Dodtrine  of  Galen  and  the  Schools.,  in,  oppofttion 
to  Empiric  ks  and  Chymijls. 

METOCHE  [in  antient  Architecture]  the  Space 
or  Intervals  between  the  Dentils.  Vitruvius. 

METONICK  Cycle,  the  fame  as  Meta  nick  Pe¬ 
riod. 

METONICK  Tear,  or  Period,  is  the  Space  of 
19  Years}  in,  which  time,  the  Lunations, return,  and 
happen  as  they  were  before ;  ’tis  fometimes  called* 
The  Great  Metonick  Tear,  and  is  the  fame  with  the 
Cycle  of  the  Moon. 

METONYMY,  Gr..]  or  Tranfmmi- 

nation,  (a  Figure  or  Trope  in  Rhetorick)  is  the  put¬ 
ting  of  one  Name  for  another,  or  exp.reffing  a  Thing 
by  another  Name,  than  which  properly  belongs  to 
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it ;  as  if  we  fliould  fay.  All  the  World  reads  Cicero; 
Casfar  ravaged  the  Gauls :  it  would  be  plain,  what 
we  intended,  viz.  That  the  World  reads  Cicero’/ 
Works ;  Casfar ’/  Army  ravaged  the  Gauls. 

METOPA,  [_fj.zro7rd;,  Gr.]  in  Architecture,  is 
the  Interval  or  Space  between  every  Triglyph  in 
the  Frize  of  the  Dorick  Order.  The  Ancients  ufed 
to  adorn  thefe  Parts  with  carved  Works  or  Paint¬ 
ings,  reprefenting  the  Heads  of  Oxen,  Veflelg,  Ba- 
fons,  and  divers  other  Inftrumencs  that  were  ufed 
in  their  Sacrifices. 

METOPS,  the  fame  with  Metopa. 
METOPOSCOPY  [f/irunorKoirta  of  (Atwotov, 
the  Forehead,  and  (tKortiu  of  Gr.  to  viem] 

the  Arc  of  difcovering  the  Temperament,  Inclina¬ 
tions,  and  Manners  of  Perfons,  by  viewing  the  Lines 
in  their  Fcices. 

METRENCHYTA,  of 

the  Womb,  and  iyxv'u>  Gr.  to  pour  in ]  is  an  In- 
ftrumenc  wherewith  Liquors  are  injedted  into  the 
Womb. 

METRICE  [in  the  antient  Mufck]  that  Part 
converfant  about  the  Quantities  of  Syllables;  or 
that  confidered  them  as  long  or  ffiort. 

METTESHIP,  Mettefchep,  Mettenfcep,  fieerrts 
to  have  been  anciently  a  Fine  or  Penalty  paid  by 
the  Tenant  to  his  Lord  for  his  Negledt  or  Omif- 
fion  of  doing  his  cuftomary  Service.  Perhaps  it 
fhould  be  written  MittejiJcep  from  the  Saxon  Mit¬ 
ten,  to  meafure,  and  ceap,  Goods  or  Chattels. 

MEZANINE  [in  Architecture ]  an  Entrefole. 

MEZZOTINTO;  a  particular  Manner  of  en¬ 
graving  Figures  on  Copper.  It  is  performed  by 
hatching  or  punching  the  Surface  of  the  Plate  all 
over  with  an  Inftrument,  firft  one  way,  and  then 
acrofs,  &c.  till  the  Face  of  the  Plate  be  intirely 
furrow’d  with  Lines;  and  then  drawing  the  Defign 
on  the  Face,  and  expunging  the  Dents  or  Furrows 
with  Burnifhers,  Scrapers,  <&c.  where  the  Lights  of 
the  Piece  are  to  be,  more  or  lefs  as  they  are  to  be 
ftronger  or  fainter,  leaving  thofe  Parts  that  are  to 
reprefent  the  Shadows  or  Deepenings  of  the  Draught, 
Black. 

MIASMA,  [/y./aV/nci,  Gr.]  is  a  contagious  Infe¬ 
ction  in  the  Bl'ooa  and  Spirits,  as  in  rhe  Plague,  &c. 

MICROCOUSTICKS,  [of  little,  and 
ddico,  Gr.  to  hear ]  the  fame  with  Microphones. 

MICROCOSM,  [of  (. uK^oKo<rpi©~)  of  pux.?b{  and 
x.o<ty.@-,  Gr.  the  World  ]  The  Body  of  a  Man  is  cal¬ 
led  the  Little  World,  as  a  kind  of  Compendium  of 
the  Greater. 

MICROGRAPHY,  [^ixpsypufia.,  ofp/./xfer  and 
ygdtpv,  Gr.  to  defer ibe]  is  the  Defcripnon  of  the 
Parts  and  Properties  of  fuch  very  fmall  Objedls  as 
are  only  difcernable  by  Means  of  the  Microfcope. 
On  this  Subjedl  the  late  Dr.  Hook  hath  written  de- 
fignedly  in  his  Micrography,  as  hath  alfo  Dr.  Powers 
and  Leuejthoeck,  in  2  Vols.  in  Quarto,  Latin ;  in 
which,  as  well  as  fcaccered  up  and  down  in  many 
other  Books  written  on  other  Subjedts,  a  very  no¬ 
ble  Treafure  of  ufeful  Difcoveries  is  to  be  found, 
and  all  made  by  means  of  the  Microfcope. 

MICROMETER,  [of  y.ntp.o{  and  put pov,  Gr„ 
Meafure ]  is  an  Inftrument  made  of  Brais,;  being  a 
Movement  with  a  Plate,  or  Face,  divided  like  a 
Clock  or  Watch,  with  an  Index  or  Hand,,  which 
(being  turned )  moves  two  Aiding  Plates  of  Brafs 
with  Hairs,  and  counts?  on  the  Plate  the  Revolves 
or  Turns  of  the  endlefs  Screw.  This  Inftrument 
is  fitted  to  a  large  Telefcope,  and  ufed  in  Agrono¬ 
my,  to  find  the  Diameters  of  the  Stars  or  Planets. 

MICROMETER.  In  Philof.  Tranf.  N°  25,  yon 
have  from  Mr.  Richard  Tovcnley^  an  Account  of  the 
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Micrometer  invented  by  Mr .Gafcoigne-^  and  by 
this  Inftrument  he  found  the  Moon’s  Diftance  and 
Parallax  from  two  Obfervations  of  her  meridional 
and  horizontal  Diameter,  before  Mr.  Auzxut  took 
this  Matter  into  Conhderation  :  Which  Microme¬ 
ter  Mr. Townlev  had,  and  is  deferibed  by  Dr.  Hook 
in  Pbilof.  Tranf.  N°  29.  and  the  manner  how  it  is 
to  be  applied  to  a  Telefcopc  (hewed.  And  Mr. 
Flamflead,  in  N°  96.  faith,  that  by  the  Micrometer 
and  a  Telefcope  of  but  14  Foot,  he  could  take  the 
Diameters  of  the  Pianets  and  their  Diftances  from 
the  Fixed  Scars,  to  a  Second  almoft.  This  Inftru¬ 
ment  is  now  brought  to  very  great  Perfection  and 
ready  Ufe  by  the  excellent  Mathematical  Inftru- 
menc-maker  Mr.  John  Rowley,  of  late  under  St.  Dun- 
pan's  Church  in  Fleetflreet.  See  its  Ufe  in  finding 
the  Sun’s  horizontal  Parallax,  under  the  Word  Sun 
in  this  Volume. 

A  Micrometer  is  made  of  Brafs;  A  B  Cg  is  a 
rectangular  Braft  Frame,  the  Side  AB  being  about 
3  Inches  long,  and  the  S.de  B  C,  as  likewife  the 
oppofite  Side  A  g,  are  about  6  Inches;  and  each  of 
thefe  three  Sides  are  of  an  Inch  deep.  The 
two  oppoike  Sides  of  this  Frame  are  ferewed  to 
the  circular  Plate ;  which  we  fltall  fpeak  of  by  and 
by- 

The  Screw  P  having  exactly  40  Threads  in  an 
Inch,  being  turned  round,  moves  the  Plate  GDEF, 
along  two  Grooves  made  near  the  Tops  of  the 
two  oppofite  Sides  of  the  Frame;  and  the  Screw 
Qluving  the  fame  Number  of  Threads  in  an  Inch 
asP,  moves  the  Place  RNMY  along  two  Grooves 
made  near  the  bottom  of  the  faid  Frame,  in  the 
fame  Direction  as  the  former  Plate  moves,  but 
with  half  the  Velocity  as  that  moves  with.  Thefe 
Screws  are  both  at  once  turned,  and  fo  the  faid 
Plates  moved  along  the  fame  way,  by  means  of  a 
Handle  turning  the  perpetual  ScrewS,  whofeThreads 
fail  in  between  the  Teeth  of  Pinions  on  the  Screws 
P  and  Q.  Note,  Two  and  a  half  Revolutions  of 
the  perpetual  Screw  S,  moves  the  Screw  P  exactly 
once  round. 

The  Screw  P  turns  the  Hand  a,  faftened  thereto 
over  ioo  equal  Divifions  made  round  the  Limb  of 
a  circular  Plate,  to  which  the  above-named  two 
oppofite  Sides  of  the  Frame  are  ferewed  at  Right 
Angles;  the  Teeth  of  the  Pinion  on  the  Screw  P, 

.  whole  Number  are  5,  takes  into  the  Teeth  of  a 
Wheel  on  the  back-fide  of  the  circular  Plate,  whofe 
Number  are  25.  Again,  on  the  Axis  of  this  Wheel 
is  a  Pinion  of  two,  which  takes  into  the  Teeth  of 
another  Wheel  moving  about  the  Centre  of  the 
circular  Plate,  without  fide  the  fame,  having  50 
Teeth.  This  laft  Wheel  move?  the  lefter  Hand  b 
once  round  the  above-named  circular  Plate,  in  the 
■j-y*  Part  of  the  time  the  Hand  a  is  moving  round; 
lor  bccaufe  the  Number  of  Teeth  of  the  Pinion  on 
the  Screw  Vo  are  5,  and  the  Number  of  Teeth  of 
the  Wheel  this  Pinion  moves  round  are  20,  there¬ 
fore  the  Screw  P  moves  four  times  round  in  the 
fame  time  that  the  Wheel  of  20  Teeth  hath  moved 
twenty-five  timesround ;  and  confequently  the  Screw 
P,  or  Hand  a,  muft  move  a  hundred  times  round 
in  the  fame  time  as  the  Wheel  of  50  Teeth,  or  the 
Hand  b,  hath  moved  once  round. 


hundred  Divifions  round  the  Limb  of  the  otbet 
circular  Plate;  and  fo  by  means  of  the  Index  x, 
and  Plate  W ,  every  fifth  Part  of  each  of  the  Di¬ 
vifions  round  the  other  Plate  may  be  known. 

Moreover,  fince  each  of  the  Screws  P  and  Q, 
have  exadtly  40  Threads  in  an  Inch,  therefore  the 
upper  Plate  GDEF  will  move  1  Inch,  when  the 
Hand  a  hath  moved  forty  times  round ;  the  four 
thoufandth  part  of  an  Inch,  when  the  faid  Hand 
hath  moved  over  one  of  the  Divifions  round  the 
Limb;  and  the  twenty-thoufandth  part  of  an  Inch, 
when  the  Index  x  hath  moved  one  part  of  the  200 
round  the  Limb  of  the  circular  Plate  W ;  and  the 
under  Plate  RNMY,  half  an  Inch,  the  two-thou- 
fandth  part  of  an  Inch,and  the  1  ooooth  part  of  an  Inch, 
the  fame  way,  in  the  faid  refpeftive  times.  Hence, 
if  the  under  Plate,  having  a  large  round  Hole  therein^ 
be  fixed  to  a  Telefcope,  fo  that  the  Frame  may  be 
moveable  together  with  the  whole  Inftrument,  ex¬ 
cept  the  faid  lower  Plate,  and  the  ftrait  fmooth 
Edge  H  I,  of  the  fixed  narrow  Plate  A  B I  H,  as 
likewile  the  ftrait  fmooth  Edge  D  E  of  the  move- 
able  Plate  GDEF,  be  perceiveable  through  the 
round  Hole  in  the  under  Plate,  in  the  Focus  of  the 
Objedt-Glafs ;  that  when  the  Handle  of  the  Micro¬ 
meter  is  turned,  the  Edge  HI  of  the  fixed  narrow 
Plate  ABIH,  as  likewife  the  ftrait  fmooth  Edge 
D  E  of  the  moveable  Plate  GDEF,  be  perceive¬ 
able  thro’  the  round  Hole  in  the  under  Plate,  in 
the  Focus  of  theObjed-Glafs;  then  when  the  Han¬ 
dle  of  the  Micrometer  is  turned,  the  Edge  H  I  of 
the  narrow  Plate  ABIH  fixed  to  the  Frame,  and 
D  £  of  the  moveable  Plate,  will  appear  thro’  the 
Telefcope  equally  to  acceed  to,  or  recede  from  each 
other ;  and  fo  thefe  Edges  will  ferve  to  take  the 
apparent  Diameters  of  the  Sun,  Moon,  &c.  The 
Manner  of  doing  which,  is  this :  Suppofe  in  look¬ 
ing  at  the  Moon  thro’  the  Telefcope,  you  have 
turned  the  Handle  till  the  two  Edges  D  E  and  H I 
are  opened,  fo  as  to  juft  touch  or  clafp  the  Moon’s 
Edges;  and  that  there  was  twenty-one  Revolutions 
of  the  Hand  a  to  compleat  that  Opening,  firft  fay. 
As  the  focal  Length  of  the  Objedt-Glafs,  which 
fuppofe  10  Feet,  is  to  Radius,  fo  is  one  Inch  to 
the  Tangent  of  an  Angle  fubtended  by  one  Inch 
in  the  Focus  of  the  Objedt-Glafs,  which  will  be 
found  28'  30''.  Again;  becaufe  there  are  exactly 
40  Threads  of  the  Screws  in  one  Inch,  fay.  If  forty 
Revolutions  of  the  Hand  a  give  an  Angle  of  28' 
38",  What  Angle  will  twenty-one  Revolutions  give  ? 
The  Anfwer  will  be  15'  8";  and  fuch  Was  the 
Moon’s  apparent  Diameter;  and  fo  may  the  appa¬ 
rent  Diameters  of  any  diftant  Objecfts  be  taken. 

It  is  to  be  obferved,  that  the  Divifions  upon  the 
Top  of  the  Plate  GDEF,  are  diagonal  Divifions 
of  the  Revolutions  of  the  Screws,  with  diagonal 
Divifions  of  Inches  againft  them,  and  fo  as  the 
faid  Plate  Aides  along,  thefe  Diagonals  are  cut  by 
Divifions  made  on  the  Edge  of  the  narrow  Plate 
K  L,  fixed  to  the  oppofite  Side?  of  the  Frame  by 
means  of  two  Screws.  Thefe  diagonal  Divifiorts 
may  ferve  to  count  the  Revolutions  of  the  Screws, 
and  to  (hew  how  many  there  are  in  an  Inch,  or 
the  Parts  of  an  Inch. 

In  order  to  determine  the  apparent  Diameters  of 
the  Planets,  as  alfo  to  meafure  other  fmall 'Diftances 
in  the  Heavens  accurately,  there  have  been  feveral 
forts  of  Micrometers  apply’d  to  the  Focus’s  ofTe- 
lefcopes :  the  Conftrudtion  of  the  raoft  Ample  of 
thofe  Micrometers,  is  as  follows :  In  the  Focus  of 
a  Telefcopc  fit  a  Brafs  or  Iron  Ring  AB  with  fe¬ 
male  Screws,  diametrically  oppofite  to  each  other : 


It  follows  from  what  has  been  faid.  That  if  the 
circular  Plate  W,  which  is  faftened  at  Right  An¬ 
gles  to  the  other  circular  Plate,  be  divided  into 
200  equal  Parts,  the  Index  x,  to  which  the  Handle 
is  faftened,  will  move  five  of  thefe  Parts  in  the 
fame  time  that  the  Hand  a  has  moved  one  of  the 
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Into  thefe  Female  Screws  infert  Male  Screws  A  E 
and  F  B,  of  fuch  Lengths  as  that  they  may  be  turn  'd 
into  the  Tube  fo  as  to  meet  each  other ;  and  with 
this  Inftrument  very  fmall  Spaces  in  the  Heavens 
may  be  accurately  meafured;  for  when  any  two 
Objects  view’d  thro’  the  Tube,  appear  contiguous 
to  the  Screws,  if  the  Telefcppe  be  turn’d  about  to 
two  other  Points,  that  do  alio  exactly  appear  con¬ 
tiguous  to  the  Screws,  they  remaining  in  the  fame 
Pofition  as  before,  if  the  Diftance  afunder  in  thole 
two  latter  Points  be  known  or  can  be  meafured, 
the  fame  will  be  the  Diftance  afunder  of  the  firft 
two  Objedts.  To  determine  how  many  Seconds 
anfwer  to  each  Thread  of  thofe  Screws,  obferve 
two  Points  in  the  Heavens,  whofe  Diftance  is  ac¬ 
curately  known,  and  turn  the  Screws  till  they  ap¬ 
pear  contiguous  with  thofe  known  Objedts;  and 
obferve  the  Number  of  Threads  correfponding  to 
that  Interval ;  then  by  the  Rule  of  Three  it  may 
eafily  be  determined  how  much  of  that,  or  any  o- 
ther  Interval  agrees  to  every  Thread  of  the  Screw ; 
thus,  by  faying.  As  the  Number  of  the  Threads  of 
the  Screws  required  to  meafure  the  known  Diftance, 
is  to  the  known  Diftance  in  Seconds,  fo  is  one 
Thread  to  a  fourth  Number ;  which  fourth  Num¬ 
ber  is  the  Number  of  Seconds  anfwering  to  each 
Thread  of  every  Screw.  After  the  fame  manner 
may  a  Table  be  made,  by  which  the  apparent  D:- 
ftances  of  Objects,  or  the  apparent  Diameters  of  the 
Planets,  may  be  found  by  Infpection,  having  the 
Number  of  Threads  of  the  Screws  that  meafure 
that  Interval. 

N.  B.  The  Screws  fhould  be  as  exadtly  made  as 
poffible. 

MICROPHONES,  [of and  pwrib  Gr.  the 
Voice ]  are  Inftruments  contrived  to  magnify  Imall 
Sounds,  as  Microfcope^  do  fmall  Objedts. 

MICROSCOPE,  [of  and  <?y,ooria,  Gr. 

to  view]  is  an  optical  Inltrumenc,  which  by  extreme¬ 
ly  magnifying  (as  they  fay)  any  Objedt,  helps  us  to 
difeover  the  minute  Particles  of  which  Bodies  are 
compofed,  and  the  curious  Frame  and  Contexture 
of  them. 

To  make  very  fmall  f  ugle  Eye-glajfes  for 
Microicopes. 

Get  fome  very  fmall  Silver-wire,  and  double  it 
up  and  down  like  a  Skein  of  Thread,  in  order  to 
make  a  Wiek  (for  a  Lamp)  of  a  moderate  Size; 
then  fill  a  Lamp  with  Spirit  ef  Wine,  well  dephleg- 
mated,  and  ufe  the  Silver-wire  inftead  of  a  Cotton- 
wiek :  Then  having  ready  fome  fine  Glafs  beaten, 
powdered,  and  lifted  very  fmall,  and  well  wafhed 
and  dried,  take  fome  of  it  on  the  Point  of  a  Silver 
Needle  filed  very  fmall,  and  wetted  a  little  with 
Spittle,  and  holding  it  in  the  Flame  of  the  Lamp, 
turn  it  about  ’till  it  melt,  (as  it  will  foon  do)  into  a 
fine  round  Globule:  You  mull  hold  it  in  the  Flame 
no  longer  than  ’till  it  come  to  its  round  Figure ,  left 
you  burn  ic :  The  only  Difficulty  is  in  giving  it  that 
Roundnefs  exadtly,  but  Pradtice  will  foon  learn  you 
the  Knack  of  it;  they  muft  be  cleanfed  afterwards 
by  rubbing  them  awhile  on  foft  Leather.  Philof. 
Tranf  N°  141.  . 

Thofe  Microfcopes  that  are  made  with  fingle 
Convex  Glaffes,  muft  have  the  Objedt  placed  in 
one  Focus  of  the  Glafs  (or  rather  a  little  nearer), 
and  the  Eye  muft  be  in  the  other  Focus  on  the 
other  fide. 

Thele  kind  of  Microfcopes,  when  the  Glalles  are 
well  made,  do  magnify  exceedingly :  Such  are  our 
very  famous  Mr.  Melleri’ s  Glaffes,  which,  I  believe, 


are  the  belt  of  any  in  the  World  of  this  kind:  And 
fuch  are  thofe  of  Mr .  Lewenhoeck  oi  Delft  in  Hol¬ 
land,  by  which  fo  many  great  Difcoveries  have 
been  made. 

But  there  is  more  than  one  great  Inconvenience 
in  thefe  Glalles,  viz.  To  magnify  much,  the  Ob¬ 
jedt  muft  be  fo  near,  that  it  muft  almoft  touch  the 
Glafs ;  ’tis  alfo  very  difficult  to  fit  the  Objedt  true 
to  the  Glafs,  and  when  fitted,  to  fix  it  fo ;  and  but 
a  very  fmall  Part  of  the  Objedt  can  be  been  at  a 
time.  But  then  they  being  ccncrived  to  carry  in 
the  Pocket,  are  very  ready,  and  will  be  of  vaft  Ufe 
on  many  Occafions. 

The  belt  Glaffes  of  this  kind  that  ever  I  faw,  are 
made  by  the  above-mentioned  Mr.  Mellen,  who 
formerly  lived  in  Ab church -Lane. 

In  Philof.  Tranf  N°  4a,  is  an  Account  of  a  Mi¬ 
cro  fops  of  Euflach.  Divini  (  which  is  alfo  treated  of 
by  Faber  in  his  Opticks,  Prop.  46.)  and  which  I 
have  in  fome  meafure  experimented  myfelf  to  be  a- 
very  good  Method  of  difpofing  the  Glalles.  Fie 
ules,  inftead  of  a  common  double  Convex  Eye-glafs, 
two  Plane  Convex  ones,  which  are  lb  placed  as  10 
touch  one  another  in  the  middle  of  their  Convex 
Surface;  by  which  means  the  Glafs  will  take  in 
more  of  any  Object,  will  reprefunt  it  flar,  and  not 
crooked,  and  will  magnify  alfo  (as  they  call  it)  very 
much.  This  Glafs  had  four  fcveral  Lengths  (made 
by  Draws);  at  the  leaft  Length,  which  was  1 6  In¬ 
ches,  i:  magnified  Lines  41  times  bigger  than  they 
appear  to  the  naked  Eye;  at  the  fecond  Length  90 
times;  at  the  third  Length  111  times;  at  the  fourth 
Length  143. 

As  to  the  Method  of  making  the  fame  Glafs  mag¬ 
nify  differently,  at  different  Lengths,  Mr.  Marjhall 
hath  brought  it  to  bear  very  well  in  his  Imall  Pocket 
Microfcopes ;  and  this  I  take  to  be  a  good  Improve¬ 
ment,  which  he  hath  added  to  the  Glalles  of  Cam- 
pani ,  which  are  made  after  that  manner,  but  with 
only  one  Degree  of  magnifying  with  one  and  the 
fame  Glafs. 

In  Philof.  Tranfatt.  N°  221.  there  is  an  Account 
of  feveral  microfcopical  Experiments,  by  one  Mr. 
Stephen  Gray ;  where  he  fpeaks  of  making  Micro¬ 
fcopes  with  a  Globule  of  Water  only,  put  into  an 
Hole  made  in  a  fmall  Brafs  Plate,  which  I  myfelf 
have  often  tried;  and  were  it  not  for  the  tremb¬ 
ling  Motion  of  the  Fluid,  it  would  do  very  well. 

He  faith  alfo.  That  by  applying  a  fmall  Globule 
of  Pepper-water,  &c.  to  his  bare  Eye,  (. i .  e.  by  fixing 
it  on  the  Surface  of  his  Eye)  he  could  in  a  darkened 
Room,  by  Candle-light  or  Moon-light,  or  by  look¬ 
ing  thro’  a  fmall  Hole  in  a  piece  of  Paper,  dilcern 
the  Animalcula  which  were  in  it  exceedingly  mag¬ 
nified  ;  and  oftentimes,  when  the  Drop  of  the  Fluid 
was  round  and  well  defined,  very  diftindt  and  plain. 

In  N°  232.  Mr.  Gray  gives  a  farther  Improve¬ 
ment  of  his  Water  Microfcope. 

A  Defcription  of  Mr.  MarfliallV  Double 
Microfcope. 

This  Microfcope  conftfls  of  Three  G'ajfes ; 

The  Eye-Glafs  W.  ■ 

The  Middle-Glafs  A. 

And  the  Objedt- Glafs  C. 

B.  Is  the  Cover  or  Lid,  to  keep  out  Duft  fromthe 

Eye-glafs  W. 

X.  Is  the  Place  for  the  Eye. 

IV.  A  Screw  where  the  Eye-glafs  lies. 

A  i.  A  Screw  where  the  Middle-Glafs  Iks. 

"  '  A  2.  The 
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A  2.  The  Draw. 

C.  The  Objedt-Glafs  fix’d  in  a  Braft  Burton,  to 
fcrew  on  or  off,  as  Occafion  ferves. 

Z  The  Frame  or  Bafis  on  which  the  Microfcope 
{lands  firm. 

T.  A  fmall  Drawer  in  the  Frame  or  Bafis,  with  a 
Ledge  or  Till  in  it,  having  fix  Partitions  to 
hold  fo  many  feveral  Objedt-Glafles,  one  mag¬ 
nifying  more  than  another,  and  fixed  in  Brafs 
Ceils  ready  to  fcrew  on  at  C,  and  marked 
i,  2,  3,  4,  5,  6.  Thefe  Partitions  are  alfo 
marked. 

1, 2,  3, 4 ,5,6.  The  other  Part  of  the  Drawer  ferves 
to  hold  the  Objedl-plate  (a);  a  Pair  of  fmall  Nip¬ 
pers  (bj,  to  take  up  or  handle  any  Objeil  conve¬ 
niently  ;  another  Objedl-plate  (d),  having  one 
fide  White,  and  the  other  Black,  to  fix  your  Ob¬ 
jects  upon,  as  Black  upon  White,  and  White 
Obje&s  on  Black. 

L.  M.  A  Brafs  Ball  and  Socket,  on  which  the  whole 
Body  of  the  Microfcope  is  moveable,  fo  as  to  lie 
in  any  Pofition  for  the  Light. 

K.  O.  A  Iquare  Brafs  Pillar  on  which  the  Microfcope 
is  moveable  up  and  down,  by  means  of  the  Col¬ 
lar  E,  into  which  the  Arm  D  (holding  the  Micro - 
fcope)  is  continued. 

G.  Another  Brafs  Collar  Aiding  up  and  down  on 
the  Pillar  K.  O.  having  a  fmall  Screw  H,  by  which 
it  is,  as  Occafion  ferves,  fix’d  faft  to  the  faid 
Pillar,  at  any  Height. 

I.  A  large  Brafs  Nut,  in  whofe  Centre  is  a  Female 
Screw,  fitted  to  the  Male  Screw  F,  which  is  fixed 
in  the  Collar  E:  By  the  turning  of  which  Nut 
I,  (the  Collar  G  being  firft  fix’d  to  the  Pillar  by 
the  Screw  H)  the  Microfcope  is  rais’d  up  or  down 
on  the  Pillar,  and  made  to  come  nearer,  or  go 
farther  from  the  Objedt:  And  which  is  alfo  a 
very  great  Advantage,  the  Axis  of  the  Microfcope 
is  always  kept  perpendicular  to  that  Point  of  the 
Objed,  over  which  it  was  firft  placed  j  fo  that 
here  is  not  the  Inconvenience  which  occurs 
in  other  Glaffes,  of  often  lofing  the  Sight  of 
the  Objed,  by  fere  wing  the  Glafs  higher  or 
lower. 

Q  A  Glafs  Objed-Plate  fix’d  in  a  Brafs  Frame, 
whofe  Arm  N.  N.  is  fix’d  to  the  Pillar  by  means 
of  the  Nut  O.  The  Arm  N.  N.  hath  in  it  a  Slit, 
by  which  ’cis  eafily  put  on,  or  taken  off  the  Pil¬ 
lar,  and  by  which  it  may  be  fix’d  upon  it  at  any 
Diftance. 

P.  A  fmall  Fifh  lying  on  the  Glaft-Plate,  that  the 
Circulation  of  the  Blood  may  be  feen  in  part  of 
the  Tail-fin,  at  (c). 

K.  A  Convex-Glafs,  by  whofe  Help  a  bright  Spot  of 
Light  is  brought  from  a  Candle  at  S,  {landing 
on  the  Ground  while  the  Microfcope  {lands  on  the 
Edge  of  a  Table  or  Stool  ;  which  Spot  of  Light 
(c)  ferves  to  render  the  Circulation  more  con- 
{picuous. 

V.  A  Lead  Coffin  to  be  put  on  the  Fifti,  to  hin¬ 
der  it  from  lpringing  away,  and  moving  his  Tail 
out  of  the  Lighc. 

1,  2,  3,  4,  5,  6',  Are  Marks  on  the  Pillar  K.  O. 
which  ffiew  you  the  Diftance  that  the  Objed- 
Glals  mud  be  from  the  Objed  you  look  upon, 
according  as  the  Objed- Glades  you  make  ufe 
of,  magnify  more  or  lefs.  Thus,  for  Inftance, 
If  you  ufe  the  Objed-Glafs  5  or  6,  ( either  of 
which  will  ffiew  the  Circulation  of  the  Blood) 
you  mull  fix  the  upper  Edge  of  the  Collar  E, 
at  the  Mark  5  or  6  on  the  Pillar.  And  then  will 
the  Microfcope  be  very  near  its  exad  Diftance 
from  the  Objed;  fo  that  by  a  fmall  Turn  or  two 
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of  the  Nut  I,  either  way,  you  may  foon  cxadly 
fit  ic  to  your  own  Eye,  and  place  the  Objed  in 
its  true  diftind  Bali;. 

By  this  Microfcope,  Liquors  alfo  may  be  very 
commodioufiy  examined ;  for  ft  you  place  a  fmall 
Drop  of  any  Liquor  on  the  Glals-plate  juft  in  the 
middle  of  the  Spoc  of  Light  (c),  the  Parts  of  it  will 
become  very  vifible,  and  i;s  Aniinalcula,  if  it  have 
any,  will  be  difeovered.  And  thus  may  the  Eels 
in  Vinegar,  the  {mail  Creatures  in  Black  Pepper- 
water,  or  in  Waters  where  Wheat,  Barley,  <&c.  have 
been  infufed,  the  Eels  and  other  fmall  living  Crea¬ 
tures  in  Puddle-water,  be  as  plainly  feen  as  by 
almoft  any  other  Microfcope. 

And  one  Thing  1  ought  not  to  omit  to  fpeak  on 
this  Occafion  j  which  is.  That  I  have  often  with 
this  Glafs,  feen  the  Circulation  of  the  Blood  in  the 
Fins  of  the  Tail  of  Tadpoles  j  and  indeed  more 
confpicuoufty  here  than  in  any  other  Creature :  For 
the  Fins  growing  all  round  the  Tail,  and  coming 
but  a  little  way  out  beyond  the  Body  of  it,  both 
the  Ejaculation  of  the  Blood  out  by  the  Arteries, 
and  its  Return  again  by  the  Veins,  is  much  quicker 
than  in  the  Tails  of  Fifties;  and  abundance  more 
Streams,  Turns  and  Windings  of  the  moving  Blood 
are  here  vifible.  than  I  could  ever  fee  in  any  other 
Animal.  To  which  I  may  add,  That  the  Creature 
will  live  a  good  while  out  of  the  Water,  and  will 
lie  very  ftill. 

The  Objed  and  the  Image  in  the  diftind  Bafe, 
being  reciprocal  (as  Mr.  Molineux  ffiews,  p.  102.  of 
his  Dioptricks ),  the  Image  there  may  be  formed 
larger  than  the  Objedl,  on  which  depends  the  Do¬ 
ctrine  of  the  Double  Microfcope. 

Which  Inftrumenr,  I  believe,  was  firft  'contrived, 
at  leaft  fitted  for  Ufe  and  Obfet  vacion;  by  Dr.  Hook, 
F.  H.  S.  and  a  Defcription  of  it  is  pub  lulled  in  his 
Microgr  aphia. 

Since  that,  Mr.  John  Marfbal,  at  the  Archimedes 
in  Ludgate-ftreet,  hath  brought  ic  to  a  very  good 
Degree  of  Perfedion  :  And  I  take  his  Double  Mi¬ 
crofcope  here  deferibed,  in  all  Refpeds,  to  be  the 
mod  ufeful,  handy,  and  ready  Inftrumenc  of  this 
kind. 

I  have  had  Mdleri s  Glaffes,  and  feen  Lewen- 
jfoech’ s  and  Campon? s,  bur  I  would  fooner  have  the 
Double  Microfcope  than  any  of  them,  and  the  Price 
is  much  eafier. 

MICROSCOPE :  By  thofe  excellent  Obferva- 
tions  and  Experiments  which  the  admirable  Sir  If 
Nevcton  hath  made  on  Colours,  he  fhews  Ways  to 
conjecture  very  accurately  of  the  Sizes  of  the  com¬ 
ponent  Particles  of  Bodies  by  their  Colours ;  and  in 
the  DefcTiption  of  thofe,  he  tells  us  ( Book  2.  Part 
3.  p.  64.)  he  hath  been  the  more  particular,  be- 
caufe  it  is  not  impoffible  but  that  Microlcopes  may 
(if  not  done  already)  at  length  be  improved  to  that 
Perfection,  as  to  difeover  the  Particles  of  Bodies 
on  which  their  Colours  depend.  For,  faith  he,  if 
thofe  Inftruments  are  or  can  be  fo  far  improved, 
as  with  fufficient  Diftindtnefs  to  reprefent  Objects 
five  or  fix  hundred  times  bigger  than  at  a  Foot  Di¬ 
ftance  they  appear  to  the  naked  Eye,  I  fliould  hope 
that  we  might  be  able  to  difeover  feme  of  the  greateft 
of  thefe  Corpufcles ;  and  by  one  which  would  mag¬ 
nify  three  or  four  thoufand  .  times,  perhaps  they 
might  all  be  difeovered,  but  thofe  which  produce 
Biacknels.  And  if  this  could  be  attain’d  to,  (viz. 
by  Glades  to  difeover  the  conftiruent  Particles  ot 
Bodies)  he  fears  it  would  be  the  utmeft  Improve¬ 
ment  of  the  Scnfe  of  Seeing ;  for  it  feems  impoffi¬ 
ble  to  fee  the  moft  fecret  and  noble  Works  of 
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Nature  within  the  Corpufcles,  becaufeof  theTranf- 
parency  of  thefe  Corpufcles. 

The  fame  Gentleman,  in  Philof  Tranf.  N°  88. 
from  the  Difference  he  had  found  between  com¬ 
pounded  and  fimpie  Colours,  takes  Occafion  to 
communicate  a  Way  for  the  Improvement  of  Mi- 
crofcopes  by  Pvefradtion ;  viz.  by  illuminating  the 
Objedt  in  a  darkened  Room  with  Light  of  any 
convenient  Colour  not  coo  much  compounded;  by 
which  Means  the  Microfcope  will  with  Diftindtnefs 
bear  a  deeper  Charge  and  a  larger  aperture. 

And  in  N°  80,  he  faith,  that  he  hath  fometimes 


thought  of  making  a  Microfcope  which  fhould  have, 
inftead  of  an  Objedt-Glafs,  a  Refletting  Piece  of  Me- 
tal.  For  thefe  Inftruments  feem  as  capable  of  Im¬ 
provements  as  Telefcopes;  and  perhaps  more,  be- 
caufe  but  one  Piece  of  refledting  Metal  is  requifite 
in  them ;  as  is  plain  from  this  Figure ;  where  A  B 

reprefents  the 
Objedt  Metal, 
C  D  the  Eye- 
Glafs,  F  their 
common  Focus, 
and  O  the  other 
Focus  of  the  Metal  in  which  the  Objedt  is  placed. 

The  Defcription  and  Ufe  of  Mr.  Scarlet' s  Sett  of 
Pocket- Microl'copes,  &c.  mentioned  in  the  Pre- 
face. 

This  Sett  of  Microfcopes  has  Nine  different  Mag- 
nifying-GlaJfes,  Eight  of  which  may  be  ufed  with 
two  different  Inftruments,  for  the  better  applying 
them  to  various  Objects :  One  of  thefe  Inftruments 
is  reprefented.  Fig.  I.  A  A  A  A,  and  is  made  of  Ivory; 
it  hath  three  thin  Brafs  Plates,  E  E,  and  a  Spring 
of  Steel  H  within  it;  to  one  of  the  thin  Plates  of 
Brafs  is  fixed  a  Piece  of  Leather  F,  with  a  fmall 

Furrow  G . both  in  the  Leather  and  Brafs 

to  which  it  is  affixed.  In  one  End  of  this  Inftru- 
ment  there  is  a  long  Screw  D,  with  a  Convex-Glafs 
C,  placed  in  the  End  of  it:  In  the  other  End  there 
is  a  hollow  Screw  o  o,  wherein  any  of  the  Magni- 
fying-Glafles  M,  are  fere  wed  when  they  are  to  be 
made  ufe  of.  The  Nine  different  Magnifying-Glaf- 
fes  are  all  fet  in  Ivory,  Eight  of  which  are  fet  in 
the  manner  exprefs’d  at  M.  The  greateft  Magni¬ 
fier  is  marked  upon  the  Ivory  wherein  it  is  fet  with 
ND  x,  the  next  Nq  2,  and  fo  on  till  N°  8.  The  9th 
Glafs  is  not  marked,  but  fet  in  the  manner  of  a  lit¬ 
tle  Barrel  Box  of  Ivory,  as  in  Fig.  II. 

e  e  A  flat  Piece  of  Ivory,  whereof  there  are  Eight 
belonging  to  this  Sect  of  Microfcopes,  (tbo’  any 
one  who  has  a  mind'to  keep  a  Regifter  of Objedts, 
may  have  as  many  of  them  as  he  pleafes)  in  each 
of  which  there  are  three  Holes  f  f  f,  wherein  three 
or  more  Objedts  are  placed  between  two  thin  Glaf 
fes,  or  Talks,  when  to  be  ufed  with  the  greater 
Magnifiers. 


The  other  Inftrument,  Fig.  III.  is  made  of  Brafs 
or  Prince’s  Metal,  with  Joints  P  P  P,  to  turn  ea- 
fi!y  any  Way  with  a  fmall  Pair  of  Tongs  G  G, 
which  open  at  the  Points  K,  by  preffing  together 
the  two  Heads  of  the  Pins  I  I  for  taking  up  of 
Objects:  At  the  other  End  of  thefe  Tongs  GG, 
is  i'crewed  on  a  round  Piece  of  Black  Wood  H, 
with  a  Piece  of  Ivory  let  into  it,  for  placing  opake 
Objedts  on,  according  to  their  Difference  of  Co¬ 
lour. 

Upon  the  End  L  there  is  a  Screw,  into  which 
the  Glafs  fet  in  the  Barrel  Box  may  be  ferewed; 
when  the  others  are  to  be  ufed,  there  is  a  Ring  R 
of  Brafs  to  be  ferewed  on  the  End  L ;  into  which 
Ring  all  the  other  Glajfes  M  may  be  ferewed: 
So  when  any  Objedt  is  taken  up  in  the  Points  of 
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the  Tongs  K,  or  laid  upon  the  other  End  H,  it 
may  very  eafily  ( as  one  who  fees  the  Inftrument- 
will  perceive)  be  applied  to  the  true  Diftance  of 
any  of  the  Glajfes  M,  by  the  Help  of  the  Joints 
P  P  P,  and  by  means  of  the  Screw  C,  with  the 
Wheel  D,  Fig.  III.  which  will  bring  the  Objedt  to 
the  Exadtnefs  of  the  Centre  or  true  Diftance,  be¬ 
ing  regulated  by  a  Spring  N. 

The  Ufe  of  the  firft  mention’d  Inftrument,  Fig.  I. 
A  A  A  A  is  thus:  Take  one  of  your  flat  Pieces  of 
Ivory  e  e,  or  Sliders ,  ( if  you  pleale  to  call  them 
fo)  and  Hide  it  in  betwixt  the  two  thin  Plates  of 
Brafs  EE,  in  the  Body  of  the  Microfcope;  fo  that 
the  Objedt  you  intend  to  look  upon  be  juft  in  the 
middle,  remarking  that  you  put  that  Side  of  the 
Plate  e  e,  where  the  Ring  is,  fartheft  from  your 
Eye :  Then  you  are  to  ferew  into  o  o,  ( the  hol¬ 
low  Screw  in  the  End  of  the  Body  of  your  Micro¬ 
fcope)  the  3  d,  \th,  ffth,  6th,  or  7 th  Magnifying - 
Glafs  M ;  which  being  done,  while  you  are  look¬ 
ing  through  your  Magnifying-Glaf  upon  the  Ob¬ 
jedt,  you  are  to  ferew  in  or  our,  the  long  Screw  D, 
Fig.  I.  in  the  other  End  of  the  Body  of  your  Mi¬ 
crofcope,  rill  you  bring  your  Objedt  into  the  true 
Diftance,  which  you  will  know  by  feeing  the 
Objedt  clearly  and  diftindtly:  But  feeing  that  in 
the  greater  Magnifiers  you  can  fee  but  a  fmall  Part 
of  the  Objedt,  viz.  the  Legs  or  Claws  of  a  Flea ; 
while  you  are  looking  upon  any  Part  of  the  Ob¬ 
jedt,  if  ye  cake  hold  of  the  End  of  the  Plate  or 
Slider  e  e,  whereon  the  Objedt  lies,  and  move  it 
gently,  you  may  fee  the  whole  Objedt  fucceflive- 
ly,  or  any  Part  of  the  Objedt  you  pleafe ;  and  if 
that  Part  of  the  Objedt  you  defign  to  look  upon 
be  out  of  the  true  Diftance,  remember  your  End 
Screw  D,  Fig.  I.  can  always  bring  it  in,  by  ferew- 
ing  it  nearer  or  farther  off. 

After  this  manner  may  be  feen  all  tranfparent 
Objedts,  Duft,  Liquids,  Cnryftals  of  Salt,  fmall 
Infedts,  fuch  as  Fleas,  Mites,  &c.  If  they  be  Infefts 
that  will  creep  away,  or  fuch  Objedts  as  one  in¬ 
tend  to  keep,  they  may  be  placed  between  the 
two  Regifler-Glajfes  f  f.  For  by  taking  out  ( with 
the  Point  of  a  Penknife  or  fmall  Plyers)  the  Ring 
that  keeps  in  the  Glaf  f  f,  where  the  Objedt  lies, 
they  will  fall  out  of  themfelves;  fo  you  may  lay 
the  Objedt  between  the  two  hollow  Sides  of  them, 
and  put  the  Ring  in  as  it  was  before :  But  if  the 
Objedt  be  Duft  or  Liquids,  a  fmall  Drop  of  the 
L  quid,  or  a  little  of  the  Duft  laid  on  the  outfide 
of  the  Glafs  f  f,  and  applied  as  before,  will  be 
feen  very  eafily. 

As  to  the  Firfl,  Second,  and  Third  Magnifying- 
Glajfes  /  being  marked  with  a  upon  the  Ivory 
wherein  they  are  fet,  they  are  only  to  be  ufed  with 
thofe  Plates  or  Sliders  that  are  alfo  marked  with  a 
wherein  the  Objedls  are  placed  between  two 
thin  Talks,  becaufe  the  Thicknefs  of  the  Glajfes  in 
the  other  Plates  or  Sliders,  hinder  the  Objedt  ti  om 
approaching  to  the  Centre  or  true  Diftance  of  thefe 
greater  Magnifiers.  But  the  manner  of  ufing  them 
is  the  fame  with  the  former.  Only  remember  to 
be  careful  when  you  put  in  or  pull  out  the  Plate 
or  Slider  e  e,  whereon  the  Objedc  lies,  or  move  it 
from  one  Objedt  to  another,  not  to  let  it  rub 
your  Magnifying-Glaf,  which  is  done  by  unferew- 
ing  a  little  the  End  Screw  D,  Fig.  I.  when  ye  put 
in  or  pull  out  your  Plate,  or  move  it  from  one  Ob¬ 
jedt  to  another. 

For  feeing  the  CIRCULATION  of  the  BLOOD 
at  the  Extremities  of  the  Arteries  and  Veins,  in  the 
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tranfparem  Parts  of  Fijhes,  Eels ,  &c.  There  are 
two  Glafs  Tubes,  the  one  bigger,  and  the  other 
lefler,  as  exprefs’d  at  gg,  wherein  the  Fijb  is  to  be 
put}  when  thefe  Tubes  are  to  be  ufed,  you  are  to 
unfcrew  the  End  Screw  D,  Fig.  I.  in  the  Body  of 
the  Microfcope,  until  the  Tube  gg,  can  be  receiv’d 
eafily  into  that  little  Cavity  G  of  the  Brafs-Flate, 
fattened  to  the  Leather  F,  under  the  other  two 
thin  Plates  of  Brafs  E  E :  When  the  Tail  of  your 
Fifh  lies  flat  to  the  Glafs  Tube ,  tec  it  oppoflee  to 
your  Magmfying-Glafs,  and  by  ferewing  in  or  out 
your  End  Screw  D,  Fig.  I.  as  is  faid  before,  you 
may  eafily  bring  it  to  the  true  Dittance,  and  fee 
the  Blood  circulate  with  great  Pleafure. 

If  you  would  fee  the  Blood  circulate  in  a  Frog' s 
Foot,  chufe  fuch  a  Frog  as  will  jutt  go  into  your 
Tube,  then  with  a  little  Stick,  &c.  expand  the 
Hinder  Foot  of  the  Frog,  and  apply  it  clofe  to  the 
Side  of  the  Tube,  oblerving  that  no  Part  of  the 
Frog  hinders  the  Light  coming  on  its  Foot,  and 
when  you  have  it  at  the  juft  Diftance,  by  Means  of 
the  Screw  D,  Fig.  I.  as  abovefaid,  you  will  fee 
the  rapid  Motion  of  the  Blood  in  its  Vefjels,  which 
are  very  numerous  in  the  tranfparent  thin  Mem¬ 
brane  that’s  between  the  Frog's  Toes:  For  this  Ob¬ 
ject  the  4th  and  5th  Magnifiers  will  do  very  well} 
but  you  may  fee  the  Circulation  in  the  Tails  of 
Water-Newts  with  the  6th  and  7th  Glafs,  by  reafon 
the  Globules  of  the  Blood  of  thofe  Newts  are  as 
big  again  as  the  Globules  of  the  Blood  of  Frogs  or 
ftnall  Fifh,  as  has  been  taken  Notice  of  in  N.280. 
of  the  Fhilofophical  Tr anfattions ,  Page  1184. 

N.  B.  The  Circulation  cannot  be  fo  well  feen  by 
the  Firft,  Second,  and  Third  Magnifiers,  becaufe 
the  Thicknefs  of  the  Glafs  wherein  the  Fifh  lies, 
hinders  the  Approximation  of  the  Objedt  from 
the  true  Focus  of  the  Glafs. 

S,  Fig.  I.  is  a  little  Ivory  Screw,  upon  which 
the  Handles  of  the  Brafs  Infirument  W,  Fig.  III. 
may  be  ferewed,  and  ferve  for  a  Handle  to  this 
Ivory  one  alfo. 

The  Glafs,  plac’d  in  the  Manner  of  a  Barrel 
Box,  Fig.  II.  is  only  to  be  ufed  when  the  Brafs  In- 
ftrument  ( or  in  your  Hand  )  being  the  leaft  Mag¬ 
nifier,  for  greater  Objedts,  fuch  as  Flies  and  com¬ 
mon  Infedts,  &c.  A  Hole  being  made  in  the  Side 
of  this  Box,  Fig.  II.  whereby  it  may  be  ferewed 
on  the  Point  L,  Fig.  III.  of  the  Brafs  Inftrument, 
remembring  to  put  the  End  b  next  to  your  Eye, 
and  the  other  to  the  Objedt}  fo  if  you  take  up  an 
Infedt  in  the  Point  of  the  Tongs  K,  or  lay  any  o- 
pake  Objedt  on  H  the  other  End,  you  may  ap¬ 
proach  them  to  the  true  Diftance  by  means  of  the 
Joints  and  Screws  fpoken  of  before  C,  D,  P,  N, 
Fig.  Ibid. 

'In  the  viewing  of  Objetts,  one  ought  to  be  care¬ 
ful  not  to  hinder  the  Light  from  falling  upon  them, 
by  the  Hat,  Peruke,  or  any  other  Thing,  efpecially 
when  they  are  to  look  upon  opake  Objedts :  For 
nothing  can  be  feen  with  the  beft  of  Glaffes, 
unlefs  the  Objedt  be  in  a  due  Diftance,  with  a 
fufificient  Light. 

The  beft  Lights  for  the  Plates  or  Sliders,  where 
the  Objedt  lies  between  the  two  Glajfes,  is  a  clear 
Sky-light,  or  where  the  Sun  Chines  on  any  white 
thing,  or  the  Refledtion  of  the  Light  from  a  L  00k- 
ing-glafs.  The  Light  of  a  Candle  is  likewife  good 


for  the  viewing  of  very  fmall  Objedts,  though  it 
be  a  little  unealy  to  thole  who  are  not  pradtis’d  in 
Microfcopes  to  find  out  the  Light  of  the  Candle. 

By  what  is  here  faid,  it’s  hop’d  that  the  Ufe  of 
this  Microfcope,  eafy  of  its  fell,  will  be  much  eafier 
to  thofe  that  ule  it}  yet  it  cannot  be  doubted  of 
this,  as  of  all  other  Inftruments  of  this  Nature, 
but  that  Ufus  plura  docebit. 

For  the  Conveniency  of  thofe  who  would  Draw, 
or  make  any  Sketches  or  Defigns  after  Microfcopi- 
cal  Objedts,  they  may  alfo  have  a  Pedeftal  to  fix 
the  two  Inftruments  above  deferibed,  and  make 
them  ftationary  to  any  convenient  Light.  This 
Pedeftal  may  be  placed  on  a  Table,  <&c.  and  after 
the  Objedt  and  Light  are  fixed,  as  many  Perlons 
as  pleale  may  view  the  Objedt,  without  any  Trou¬ 
ble  or  Difficulty  in  finding  the  Light. 

The  reft  of  the  annexed  Figures  were  drawn  by 
this  Microfcope  from  feveral  Objedts. 

A  the  Artery,  B  th eVein,  C  their  communicant 
Canal,  by  which  the  Blood  is  feen  palling  from 
th e  former  to  the  latter,  in  the  Tail  of  the  Fifh, 
exprefs’d  at  gg. 

D  the  Animalcula  in  Semine  mafeulino,  by  the 
firft  Glafs. 

E  one  of  the  Farina  of  the  Flower  of  Mallows, 
which  magnified  is  the  Area  reprefented  at  D, 

F  the  Branch  of  an  Artery,  G  that  of  a  Vein. 
The  intermediate  Spaces  fhew  the  Manner  they 
communicate  unto  one  another,  in  the  Sides  of  the 
Lungs  of  Frogs,  Newts,  <&c. 

H  one  of  the  Feathers  of  a  Moth's  Wing. 

MIDDLE  Latitude,  in  Navigation,  is  half  the 
Sum  of  any  two  given  Latitudes}  as  fuppofe 
the  two  Latitudes  were  50°.  30'.  and  45",  jo',  the 
middle  Latitude  will  be  47*.  55'. 

There  is  a  Method  of  working  the  feveral  Cafes 
of  Sailing  by  Middle  Latitude,  which  nearly  agrees 
with  Mercator's  or  Wright's  way}  and  it  is  per¬ 
formed  without'  the  Table  of  Meridional  Parts, 
either  by  the  Tables  of  Logarithms  or  by  Gunter's 
Scales.  Of  this  Method  you  have  a  Ihort  Synopfis 
in  Mr.  Jones' s  Navigation,  p.  71. 

MID-SHIP-MEN,  are  Officers  aboard  a  Ship, 
whofe  Station  when  they  are  on  Duty,  is  fome  on 
the  Quarter-Deck,  others  on  the  Poop,  &c.  Their 
Bufinefs  is  to  mind  the  Braces,  to  look  out,  and 
to  give  about  the  W  ord  of  Command  from  the 
Captain  and  other  fuperior  Officers.  They  do 
alfo  affift  on  all  Occafions  both  in  failing  the  Ship, 
and  in  ftoring  and  rummaging  the  Hold.  They 
are  ufually  Gentlemen,  who  having  ferved  their 
Time  as  Voluntiers,  are  now  upon  their  Prefer¬ 
ment. 

MILDEW,  a  dewy  Moifture  which  falls  on 
Plants,  and  by  its  continuance  on  them  for  want 
of  being  drawn  up  by  the  Heat  of  the  Sun, 
corrodes,  gnaws  and  fpoils  the  internal  Subftance 
of  the  Plant  by  its  Acrimony,  and  hinders  the 
Circulation  of  the  Sap,  by  which  means  the  Leaves 
begin  to  fade  and  the  Bloffoms  and  Fruit  are 
much  injured. 

MILE  [  Mille  paffus  L.]  A  long  Meafure, 
whereby  we  ufually  exprefs  the  Diftance  between 
Places.  Geogra- 
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Geographical  MILE  contains  a  thoufand  Geo¬ 
metrical  paces.  The  Mile  is  of  different  Extent  in 
different  Places. 

Cafimir  has  made  a  carious  Redu&ion  of  the 
Miles  or  Leagues  of  the  feveral  Countries  in 
Europe  into  Roman  Feet,  which  are  equal  to  the 
Rhinland  Feet  generally  ufed  throughout  the  North. 


!  of  Italy, 

Feet. 

5000 

of  England, 

5454 

of  Scotland, 

6000 

of  S-weden, 

30000 

of  Mufcovy, 

3750 

of  Lithuania, 

18500 

of  Poland, 

19850 

of  Germany  the  Small, 

20000 

the  Middle, 

22500 

the  largeft. 

25000 

of  France, 

5250 

of  Spain, 

7090 

of  Burgundy, 

6000 

of  Flanders, 

6666 

of-  Holland, 

8000 

of  Per  fa  call’d  the  Parafant , 

8750 

of  Egypt. 

25000 

MILIARIES  Glandula ,  are  thofe  veryfmall  and 
infinitely  numerous  Glands  which  fecern  the 
Sweat  and  the  Matter  that  exfudes  in  infenfible 
Perfpiration.  See  Skin. 

MILIARIS  Herpes.  See  Herpes. 

MILIARY  Fever ,  a  Malignant  Fever,  when 
the  Skin  is  befprinkled  with  little  purple  Spots  or 
Puftles,  refembling  grains  of  Millet. 

MILITARY  Architecture,  the  fame  with  Forti¬ 
fication. 

MILITARY  Execution,  is  delivering  a  Country 
up  to  be  ravaged  and  deftroyed  by  the  Soldiers, 
when  it  refufes  to  pay  Contribution,  &c. 

MILITARY  Exercifes,  are  the  Evolution  or 
various  Manners  of  exercifing  and  ranging  Sol¬ 
diers. 

MILITARY  Column ,  a  Column  on  which  was 
Engraven  a  Lift  of  the  Troops  of  the  Roman 
Army,  or  the  Number  of  Soldiers  employ’d  in  an 
Expedition. 

MILITARY  Fever,  a  Malignant  Fever  frequent 
in  Armies  by  reafon  of  bad  Diet,  Lodging,  &c. 

MILKY-WAY,  or  Via  LaCtea,  the  Galaxy,  is 
a  broad  white  Path  or  Track,  encorr.paffing  the 
whole  Heavens,  and  extending  it  felt'  in  fome 
Places  with  a  double  Path,  but  for  the  moil  Part 
with  a  fingle  one.  Some  of  the  Antients,  as  Ari- 
fiotle ,  &c.  imagin’d  that  this  Path  confifted  only 
of  a  certain  Exhalation  hanging  in  the  Air  ;  but  by 
the  Telefcopical  Obfervations  of  this  Age,  it  hath 
been  difcovered  to  confift  of  an  innumerable 
Quantity  of  Fixed  Stars,  different  in  Situation  and 
Magnitude  ;  froni  the  confufed  Mixture  of  whofe 
Light,  its  white  Colour  is  fuppofed  to  be  occa- 
fioned.  It  pafies  through  the  Conftellations  of 
Cajjiopeia,  Cygnus,  Aquila,  Ferfeus,  Andromeda, 
Part  of  Ophiucus,  and  Gemini,  in  the  Nothem  Hemi- 
fphere;  and  in  the  Southern,  it  takes  in  Part  of 
Scorpio,  Sagittarius ,  Centaurus,  the  Argo  Navis, 
and  the  Ara. 

Metrodorus,  and  fome  Pythagoreans,  thought  the 
Sun  had  once  gone  in  this  Track,  inftead  of  the 
Ecliptick;  and  confequently,  that  its  Whitenefs 
proceeds  from  the  Remains  of  his  Light.  As  the 
Galaxy  is  compofed  of  an  Infinity  of  fmall  Stars, 
fo  it  hath  ufually  been  the  Region  in  which  new 
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Stars  have  appeared :  As  the  new  Star  in  Caffio- 
peia,  which  was  firft  feen  A.  D.  1572.  that  in  the 
Breaft  of  the  S<wan,  and  another  in  the  Knee  of 
Serpent arius  ;  and  feveral  others,  which  have  ap¬ 
peared  for  a  while,  and  then  become  invifible 
again. 

MILLAINS,  according  to  Mr.  Wingate,  are  the 
third  Subdivifion  of  the  Primes  in  Gunter's  Line, 
and  exprels  the  1  oooth  Parts  of  fuch  Primes. 

MILLION  [in  Arithmetick ]  ten  hundred 
Thoufand,  or  a  Thoufand  times  a  Thoufand,  ex- 
preft  thus,  1000000. 

M1MOSAL  Plant  a,  the  fame  with  Senfative  - 
which  fee. 

MINE,  in  Fortification,  is  a  Hole  dug  or  made 
by  a  Pioneer  under  the  Rampart,  or  under  the 
Face  of  the  Baftion,  whereto  there  are  feveral  ob¬ 
lique  and  winding  PalTages:  When  it  is  finilhed, 
divers  Barrels  of  Powder  are  placed  therein,  to¬ 
gether  with  a  Train  or  Saucidge  •  and  the  Quan¬ 
tity  of  Powder  is  proportioned  to  the  Height  and 
Weight  of  the  Body  which  is  to  be  blown  up. 
There  are  alfo  Mines  fprung  in  the  Fields,  which 
are  called  Fougades. 

The  Ally  or  Paflage  of  a  Mine  is  ufually  about 
four  Foot  fquare;  at  the  end  of  which  is  the  Cham¬ 
ber  of  the  Mine,  as  they  call  it.  The  farther  it  is 
carried  on,  the  more  it  is  fubjedl  to  be  difcovered 
by  the  Enemy ;  therefore  ’ds  beft  not  to  aim  at 
Mining  too  far,  and  to  make  a  new  one  where  the 
former  takes  no  Effedt, 

MINE-Dyal,  is  a  Box  and  Needle,  with  aBrals 
Ring  divided  into  360  Degrees,  with  feveral  Dyals 
graduated  thereon;  generally  thus  made  for  the 
Ufe  of  Miners. 

MINERALS,  are  hard  Bodies  dug  out  of  the 
Earth  or  Mines  (  whence  the  Name)  being  in  part 
of  a  Metalline,  and  in  part  of  a  Stony  Subftance, 
and  fometimes  with  fome  Salt  and  Sulphur  inter¬ 
mixed  with  the  other.  Of  thefe  fee  a  large  Account 
under  the  more  general  Word  FoJJils.  See  alfo  Stones 
and  Minerals. 

MINIM,  a  Term  in  Mufick;  lee  Notes  and 

Time. 

MINIATURE,  ")  a  fine  delicate  Manner  of 

MIGNATURE,j  Painting,  confifting  of  fine 
points  or  dots  inftead  of  Lines,  done  on  Velom, 
with  very  thin,  fimple  Water-Colour. 

MINIMA  Naturalia,  are  fuch  Particles  of 
Matter,  which  tho’  they  have  each  a  determinate 
Shape  and  Bulk,  yet  are  too  minute  to  be  fingly 
fenfible.  Thefe  are  fuppofed  to  be  entire,  and 
undivided,  and  to  be  perfectly  folid;  and  are 
the  fame  with  what  in  another  Word  are  cal¬ 
led  Atoms,  becaufe  of  their  fuppofed  Indivifi- 
bility. 

MINIMENTS,  or  rather  Muniments,  in  Law, 
are  the  Evidences  or  Writings,  whereby  a  Man  is 
enabled  to  defend  the  Title  of  his  Ellate.  And 
fome  fay  this  Word  Mmiments  includes  all  manner 
of  Evidences. 

MINION,  a  fort  of  Cannon,  is  either  Large 
or  Ordinary. 

The  Large  Minion,  or  one  of  the  longeft  Size, 
has  its  Bore  3  ~  Inch  Diameter,  and  is  1000 
Pound  Weight:  its  Load  is  3  ~  Pound  of  Pow¬ 
der  ;  its  Shot  3  Inches  Diameter,  and  3  ■-  Pound 
weight  ;  its  Length  is  8  Foot,  and  its  level  Range 
125  Paces. 

The  Ordinary  Minion,  its  Bore  is  3  Inches  in 
Diameter,  and  weighs  about  800  or  750  Pound 
weight :  It’s  7  Foot  long  ;  its  Load  2  Pound  and 
a  half  of  Powder;  its  Shot  near  3  Inches  Diameter, 

and 
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and  weighs  3  Pounds  4  Ounces ;  and  it  flioots 
point-blank  120  Paces. 

MINIUM,  or  Red-lead,  is  the  common  Calx 
of  Lead  calcined  for  3  or  4  Hours  in  a  Reverbe¬ 
ratory  Furnace,  till  it  turn  to  a  Red  Colour. 

MINIUM  or  Red-lead.  Mr.  Ray  at  the  End 
ot  his  Colledt.  of  Engl.  Words,  gives  this  Account 
of  the  making  of  Minium.  Firft  they  take  Lead 
and  wafte  it  in  an  Oven  or  Furnace,  by  bringing 
it  to  a  Subftance  almoft  like  Litharge,  and  by 
ftirring  it  about  with  an  Iron  Rake  or  Hoe.  Then 
they  take  it  out  and  grind  it  with  two  Pair  of 
Stones,  which  deliver  it  from  one  to  another ;  and 
there  is  a  Mill  which  moves  at  once  fix  Pair  of 
thefe  Stones.  When  ’tis  thus  reduced  to  a  Powder, 
they  wafli  it,  and  then  put  it  into  an  Oven  or  Re¬ 
verberatory  Furnace,  where  by  continual  ftirring 
with  a  Rake  or  Hoc  of  Iron,  it  comes  to  its  Co¬ 
lour  in  2  or  3  Days.  But  the  Fire  muft  not  be 
violent,  for  then  it  will  clod  and  change  Colour. 
The  Iron  Rake  is  hung  or  poifed  by  a  Hook,  elfe 
it  would  be  too  heavy  to  be  moved  by  one  Man. 

MINT,  is  the  Place  where  the  King  or  Queen’s 
Coin  is  formed,  be  it  of  Gold  or  Silver :  The 
chief  Mint  of  England  is  in  the  Tower  of  London ; 
of  which  the  prefent  Officers  are  (1.)  The  War¬ 
den  who  is  the  chief,  and  is  to  receive  the  Bullion, 
and  overfee  all  the  other  Officers.  (2.)  The  Ma¬ 
ster  Worker,  who  receives  the  Bullion  from  the 
Warden,  caufes  it  to  be  melted  and  delivered  to 
the  Moniers ,  and  takes  it  from  them  again  when 
coined.  (3.)  Comptroller,  who  is  to  fee  that  the 
Money  be  made  to  the  juft  Affize,  and  to  overfee 
and  controll  the  Officers,  if  the  Money  be  not  as 
it  ought  to  be.  (4.)  The  AJfay  Mafler,  who  weighs 
the  Silver  and  Gold,  and  fees  whether  it  be  Stan¬ 
dard.  (5.)  The  Auditor,  who  takes  all  the  Ac¬ 
counts.  (6.)  The  Surveyor  of  the  Melting,  who  is  to 
fee  the  Silver  call  out,  and  that  it  be  not  alter’d  af¬ 
ter  it’s  deliver’d  to  the  Melter  ;  which  is  after  the 
AJfay-Mafler  hath  made  Trial  of  it.  (7.)  The  Clerk 
of  the  Irons,  who  is  to  fee  that  the  Irons  be  clean 
and  fit  to  work  with.  (8.)  The  Graver,  who  graveth 
the  Dies  and  Stamps  for  the  Coinage  of  the  Money, 
(9.)  The  Melter t,  who  melt  the  Bullion  before  it 
comes  to  coining.  ( 10.)  The  Blanchers,  who  anneal, 
boil,  and  cleanfe  the  Money.  (11.)  The  Porters 
who  keep  the  Gate  of  the  Mint.  (12.)  The  Provofi 
of  the  Mint ,  who  provides  for  all  the  Moniers, 
and  overfees  them.  And  laftly.  The  Moniers , 
fome  of  which  ftiear  the  Money,  fome  forge  it, 
and  fome  ftamp  or  coin  it,  and  fome  round  it  and 
mill  it.  , 

MINOR,  a  Term  in  Law,  fignifying  one  in 
Nonage,  Minority,  or  under  Age:  But  more  pro¬ 
perly  an  Heir  Male  or  Female,  before  they  come 
fothe  Age  of  One  and  twenty;  during  which  Mi¬ 
nority  their  Adtions  are  invalid,  &c.  Yet  a  Minor 
may  prefent,  as  Patron  to  an  Ecclefiaftical  Bene¬ 
fice. 

MINOVERY,  a  Trefpafs  committed  in  the 
Foreft  by  fomething  that  is  a  Man’s  handy  Work, 
as  an  Engine  to  catch  Deer,  <&c. 

MINUTE,  is  the  60th  Part  of  a  Degree  or  Hour ; 
ib  that  every  Hour,  or  Degree  of  any  great  Circle 
is  divided  into  60  Minutes,  every  Minute  into  60 
Seconds,  each  Second  into  do  Thirds,  <&c. 

In  agronomical  Tables  MINUTES  are  ex- 
prefs’d  by  acute  Accents  thus  ',  feconds  by  two 
thus  ",  thirds  by  three  thus 

MINUTE,  [in  Arcbite£iure~\  is  a  30th  Parc  or 
Diyifion  of  a  Model. 


MINUTE  [in  Weight J  is  the  24th  Part  of  a 
Grain. 

MIRROR,  p  A  Body  which  renrefents  the 

MIRROUR,  5  Objedts  prefented  to  it  by  Re¬ 
fledtion.  In  the  moft  confin’d  Senfe,  a  Mirrour  is 
a  imooth  Surface  of  Glafs,  having  Tin  or  Quick- 
Silver  laid  on  the  Backfide,  which  fhcws  the 
Images  of  fuch  Objedts  as  are  oppos’d  to  if. 

MIRROR  [  in  Catoptricks  ]  is  any  poliffi’d 
Body  that  is  impervious  to  the  Rays  of  Light, 
and  which  confequently  refledts  it  equally;  and 
thus  fmooth  polifhed  Metals  or  Water  in  a  deep 
Well  or  River,  are  rank’d  in  the  Oafs  of  Mir- 
rours. 

Light  reflected  from  any  Mirrour  or  Speculum, 
makes  the  Angle  of  Incidence  equal  to  that  6f 
Refledtion. 

Hence  a  Ray  of  Light,  as  A  B,  Fig.  1.  falling 
perpendicularly  on  the  Surface  of  a  Speculum, 
will  be  refledted  back  upon  itfelf,  which  we  find 
by  experience  it  adtually  does. 

From  the  fame  Point  of  a  Mirrour  therefore 
there  cannot  be  feveral  Rays  refledted  to  the  fame 
Point,  fince  in  that  Cafe  all  the  Angles  of  Incidence 
muft  be  equal  to  the  fame  Angle  of  Refledtion 
CBG,  and  therefore  to  each  other,  which  is 
abfurd.  Nor  can  the  Ray  A  B  be  refledted  into 
two  or  more  Points,  fince  in  that  Cafe  all  the 
Angles  of  Refledtion  would  be  equal  to  the  fame 
Angle  of  Incidence  ABF,  which  is  likewife 
abfurd. 

j  From  every  Point  of  a  Mirrour  are  refledted  Rays 
thrown  on  it  from  every  Point  of  a  radiant  Ob- 
jedt. 

Since  then  Rays  coming  from  different  Parts  of 
the  fame  Objedt,  and  ftriking  on  the  fame  Point 
of  the  Objedt,  cannot  be  refledted  back  to  the 
fame  Point,  the  Rays  which  flow  from  different 
Points  of  the  fame  radiating  Objedt,  are  again 
feparated  after  Refledtion;  io  that  each  Point 
fliews  whence  it  came. 

Hence  it  is,  that  the  Rays  refledted  from  Mir- 
rours  exhibit  the  Objedts  to  view.  Hence  alfo  it 
appears,  that  rough  uneven  Bodies  muft  refledt  the 
Light  in  fuch  Manner,  as  that  Rays  coming  from 
different  Points  will  be  blended  or  thrown  con- 
fufedly  together. 

Mirrours  are  either  Plane,  Concave,  Convex, 
Cylindrical,  Conical,  Parabolical  or  Elliptical. 

Plain  Mirrours,  or  Specula,  are  thofe  which 
have  a  plain  or  flat  Surface. 

Thefe  by  a  popular  Word  we  call  Looking- 
Glaffes. 

In  a  plain  Mirrour,  every  Point  of  an  Objedt, 
as  A  Fig.  2.  is  feen  in  the  Interfedtion  of  the  Cathe¬ 
tus  of  Incidence  A  B,  with  the  refledted  Ray 
CB. 

Hence,  as  all  refledted  Rays  meet  with  the 
Cathetus  of  Incidence  in  B,  by  whatever  refledted 
Rays  the  Point  A  be  feen,  it  will  ftill  appear  in  the 
fame  Place ;  confequently  any  number  of  Perfons 
viewing  the  fame  Objedt  in  the  fame  Mirrour, 
will  all  fee  it  in  the  fame  Place  behind  the  Mir¬ 
rour.  And  hence  it  is,  that  the  fame  Objedt  has 
only  one  Image,  and  that  we  don’t  fee  it  double 
with  both  Eyes. 

The  Diftance  of  the  Image  B,  from  the  Eye 
C,  is  compounded  of  the  Ray  of  Incidence  A  D, 
and  the  refledted  Ray  CD,  and  the  Objedt  A 
radiates  refledtedly  in  the  fame  Manner  as  it  would 
do  diredtly,  were  it  removed  into  the  Place  of 
the  Image. 
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The  Image  of  a  radiant  Point  B,  appears  juft  fo 
far  behind  a  plain  Mirrour,  as  the  radiant  Point  is 
before  it. 

Hence  if  the  Mirrour  AG  be  placed  Horizon¬ 
tal ,  the  Point  A  will  feem  io  much  below  the 
Horizon,  as  it  is  really  elevated  above  it;  confe¬ 
quently,  ered  Objects  will  appear  as  if  inverted, 
and  therefore  Men  Handing  on  their  Feet  as  if  on 
their  Heads;  or  if  the  Mirrour  be  faftned  to  the 
Ceiling  of  a  Room,  parallel  to  the  Horizon,  Ob¬ 
jeds  on  the  Floor  will  appear  above  the  Ceiling  as 
much  as  they  really  are  below  it,  and  that  uplide 
down. 

In  a  plain  Mirrour,  the  Images  are  perfectly 
fimilar,  and  equal  to  the  Objeds ;  and  hence  their 
Ufe  as  Looking-Glaftes. 

In  a  plain  Mirrour,  things  on  the  right  Hand 
appear  as  on  the  left,  and  Vice  verfa. 

Hence  alfo  we  have  a  Method  of  Meafuring 
any  inacceftible  Altitude  by  means  of  a  plain  Mir¬ 
rour. 

Thus  the  Mirrour  being  placed  horizontally  in 
C,  Fig.  3.  retire  from  it  till  fuch  time  as  the  Top  of 
the  Tree  be  feen  therein,  Mealure  the  Height  of 
the  Eye  DE,  the  Diftance  of  the  Station  from 
the  Point  of  Refledion  E  C,  and  the  Diftance  of 
the  Foot  of  the  Tree  from  the  fame;  then  to  EC, 
C  B,  and  E  D,  find  a  fourth  Proportional  A  B. 
This  is  the  Altitude  fought. 

If  a  plain  Mirrour  be  inclined  to  the  Horizon 
in  an  Angle  of  45  Degrees,  an  Objed  Perpendi¬ 
cular  to  it  will  appear  Parallel,  and  an  horizontal 
Objed  Perpendicular. 

And  hence  the  Eye  being  placed  beneath  the 
Mirrour,  the  Earth  will  appear  perpendicularly  over 
it;  or  if  placed  over  it,  the  Earth  will  appear  per¬ 
pendicularly  under  it.  Hence  alfo  a  Globe  des¬ 
cending  down  a  Plane  a  little  inclined,  may,  by 
means  of  a  Mirrour  be  exhibited  as  mounting  up 
a  vertical  Plain,  to  the  great  Surprize  of  fuch  as 
are  unacquainted  with  Catoptricks. 

And  hence  we  have  a  Method  of  reprefenting 
ourfelves  as  if  flying. 

For  a  Mirrour  inclined  to  the  Horizon  under  an 
Angle  of  450,  we  have  obferved  will  reprefent 
vertical  Objeds  as  if  Horizontal;  confequently  a 
large  Mirrour  being  fo  difpos’d,  as  you  advance 
toward  it,  you  will  feem  to  move  horizontally, 
and  nothing  will  be  wanting  to  the  Appearance  of 
flying,  but  to  ftrike  out  the  Arms  and  Legs,  It 
muft  be  added  however,  that  as  the  Floor  is  ele¬ 
vated  along  with  you,  your  Feet  will  ftill  be  feen 
to  walk  as  along  a  vertical  Plane.  To  deceive  the 
Eye  entirely,  therefore  it  muft  be  kept  from  the 
Feet. 

If  the  Objed  A  B  Fig.  4.  be  parallel  to  the  Spe¬ 
culum  C  D,  and  be  equally  diftant  from  it  with 
the  Eye,  the  refleding  Line  C  D  will  be  half  the 
Length  of  the  Objed  A  B. 

And  hence  to  be  able  to  fee  the  whole  Body  in 
a  plain  Mirrour,  its  Height  and  Breadth  muft  be 
half  your  Height  and  Breadth;  confequently,  the 
Height  and  Breadth  of  any  Objed  to  be  feen  in  a 
Mirrour,  being  given,  we  have  alfo  the  Height 
and  Breadth  of  the  Mirrour  wherein  the  whole 
Objed  will  appear,  as  the  fame  Diftance  with  the 
Eye. 

Hence  alfo,  as  the  Length  and  Breadth  of  the 
refleding  Part  of  the  Speculum,  are  Subduple  of 
thofeof  the  Objed  to  be  reflected;  the  refleding 
part  of  the  Mirrour  is  to  the  Surface  refleded  in 
a  Subquadruple  Ratio.  Confequently,  the  refled¬ 


ing  Portion  being  a  conftant  Quantity;  if  in  any 
Place  you  fee  the  whole  Body  in  a  Mirrour,  you 
will  fee  it  in  every  other  Place,  whether  you  ap¬ 
proach  nearer  or  recede  farther  from  it. 

If  feveral  Mirrours,  or  feveral  Fragments,  or. 
Pieces  of  a  Mirrour,  be  all  difpofed  in  the  fame 
Plane,  they  will  only  exhibit  an  Objed  once. 

If  two  plain  Mirrours,  as  XY,  and  Z  X,  Fig. 
5.  be  join’d  at  an  Angle  X;  the  Eye  O,  placed  with¬ 
in  that  Angle,  will  fee  the  Image  of  an  Objed  A 
placed  within  the  fame,  as  often  repeated  as  there 
may  be  Catheti  drawn  determining  the  Places  of 
the  Images,  and  terminated  without  the  Angle 
YXZ. 

Hence,  as  the  more  Catheti  terminated  without 
the  Angle,  may  be  drawn  as  the  Angle  is  more 
acute,  the  acuter  the  Angle,  the  more  numerous 
the  Images.  Thus  Z.  Traber.  found  at  an  Angle 
of  one  third  of  a  Circle,  the  Image  was  reprefent- 
ed  twice  or  thrice,  at  i  thrice  at  f  five  times,  ac 
,V  twelve  times. 

Further,  if  the  Mirrours  be  placed  upright,  and 
fo  contraded  ;  or  if  you  retire  from  them,  or  ap¬ 
proach  to  them,  till  the  Images  refleded  by  them 
coalefce,  or  run  into  one,  they  will  appear  mon- 
ftroufly  diftorted:  Thus  if  they  be  at  an  Angle 
fomewbat  greater  than  a  right  one,  you  will  fee  it 
with  only  one  Eye;  if  the  Angie  be  lefs  than  a 
right  one,  you  will  fee  three  Eyes,  two  Nofes, 
two  Mouths,  &c.  At  an  Angle  ftill  left,  the  Body 
will  have  two  Heads.  At  an  Angle  fomewhac 
greater  than  a  right  one,  at  the  Diftance  of  four 
Feet,  the  Body  will  be  headlefs,  &c.  Again  if- the 
Mirrours  be  placed  the  one  Parallel  to  the  Hori¬ 
zon,  the  other  inclined  to  it,  or  declined  from  it, 
it  is  eafy  to  perceive  that  the  Images  will  be  ftill 
more  Romantic.  Thus,  one  being  declined  from 
the  Horizon  to  an  Angie  of  144  Degrees,  and  the 
other  inclined  to  it ;  a  Man  fees  himfclf  Handing 
with  his  Head  to  anothers  Feet. 

Hence  it  appears  how  Mirrours  may  be  manag’d 
in  Gardens,  &c.  fo  as  to  convert  the  Images  of 
thofe  near  them  into  Monfters  of  various  Kinds-; 
And  fince  Glafs  Mirrours  will  refled  the  Image  of 
a  lucid  Objed  twice  or  thrice;  If  a  Candle,  <&c. 
be  placed  between  the  Mirrours,  it  will  be  mul- 
tiply’d  an  infinite  number  of  times. 

On  thefe  Principles  are  founded  various  Catop¬ 
tric  Machines,  fome  of  which  reprefent  Objeds 
infinitely  multiply’d  and  diftorted;  others  infinitely 
magnify’d,  and  fet  at  vaft  Diftances. 

Convex  Mirrours  are  thofe  whofe  Surface  is 
Convex.  Note,  by  Convex  Surfaces,  Authors  ge¬ 
nerally  mean  fuch  as  are  fpheric-ally  Convex. 

There  are  divers  Methods  ufed  by  divers  Artifts; 
particularly  as  to  the  Matter,  or  Compofition. 
One  of  the  beft  that  is  known,  is  given  us  by 
IVolfius  tnus. 

Melt  one  part  of  Tin,  and  another  of  Marcafite 
together,  and  to  the  Melted  Mats  add  two  parts 
of  Mercury;  as  foon  as  the  Mercury  begins  to 
evaporate  into  Smoak  (which  it  prelencly  does,) 
the  whole  Com  poll:  is  to  be  thrown  into  cold 
Water,  and  when  well  cool’d,  the  Water  decanted 
off.  The  Mixture  is  then  to  be  ftrain’d  through 
a  Linnen  Cloth  two  or  three  fold;  and  what  is 
thus  fecerned,  pour’d  into  the  Cavity  of  a  Glafs 
Sphere:  this  Sphere  is  to  be  turned  gently  round 
its  Axis  till  the  whole  Surface  is  cover’d ;  the  reft 
being  referved  for  future  Ufe. 

If  the  Sphere  were  of  colour’d  Glafs,  the  Mir¬ 
rour  will  be  fo  too. 

And 
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And  in  the  fame  Manner  may  Conic,  Elliptic, 
Cylindric,  and  other  Mirrours  be  made. 

In  a  fphencal  convex  Mirrour,  the  Image  of  a 
radiant  Point  appears  between  the  Centre  and  the 
Tangent;  but  nearer  to  the  Tangent  than  the 
Centre. 

Hence,  the  Diftance  of  the  Object  from  the 
Tangent  is  greater  than  that  of  the  Image.  And, 
confeqUently,  the  Object  is  further  diftantfrom  the 
Speculum  than  the  Image. 

It  the  Arch  B  D  Fig.  6.  intercepted  between  the 
Point  of  Incidence  D,  and  the  Cathetus  A  B;  or 
the  Angle  C  form’d  in  the  Centre  of  the  Mirrour 
bv  the  Cathetus  of  Incidence  A  C,  and  that  of 
Obliquation  F  C,  be  double  the  Angle  of  Incidence; 
the  Image  G  will  appear  on  the  Surface  of  the 
Speculum. 

If  the  Arch  intercepted  between  the  Point  of 
Incidence,  and  the  Cathetus;  or  thfc  Angle  C 
formed  in  the  Centre  of  the  Mirrour  by  the  Ca¬ 
thetus  of  Incidence,  and  the  Cathetus  of  Obliqua¬ 
tion,  be  more  than  double  the  Angle  of  Incidence  ; 
the  Image  will  be  without  the  Mirrour. 

If  the  Arch  intercepted  between  the  Point  of 
Incidence,  and  the  Cathetus ;  or  the  Angle  form’d 
in  the  Centre  of  the  Mirrour,  by  the  Cathetus  of 
Incidence,  and  that  of  Obliquation  be  lefs  than 
double  the  Angle  of  Incidence,  the  Image  will  ap¬ 
pear  within  the  Speculum. 

In  a  convex  Mirrour,  a  remoter  Point,  A,  Fig. 
7.  is  refledted  from  a  Point  F,  nearer  the  Eye  O, 
than  any  nearer  Point  B  in  the  lame  Cathetus  of 
Incidence. 

Hence,  if  the  Point  of  the  Objedl  A,  be  re¬ 
flected  from  the  Point  of  the  Mirrour  F ;  and  the 
Point  of  the  Qbjedt  B  from  the  Point  of  the  Mir¬ 
rour  E;  all  the  intermediate  Points  between  A  and 
B  will  be  reflected  from  the  intermediate  Points 
of  the  Speculum  between  F  and  E.  Confequently 
F  E  will  be  the  Line  that  reflects  A  B. 

Hence  alfo,  a  Point  ot  the  Cathetus  B,  feems 
at  a  greater  Diftance  C  b  from  the  Centre  C  than 
a  more  remote  one  A. 

A  nearer  Point  B  Fig.  8.-  notin  the  lame  Cathetus 
with  a  remoter,  H,  is  refledted  to  the  Eye  O, 
from  a  nearer  Point  of  the  Speculum,  than  the 
remoter  H. 

Hence,  if  the  Point  of  an  Objedl  A,  be  reflect¬ 
ed  from  the  Point  of  a  Mirrour  C ;  and  the  Point 
of  the  Objedl  B,  from  the  Point  ot  the  Speculum 
D,  all  upon  the  fame  Point  O :  all  the  interme¬ 
diate  Points  between  A  and  B  will  be  reflected 
from  all  the  intermediate  Points  between  C  and 
D.  Gbnfequentiy,  the  Image  F  0,  of  the  Objedl 
B  A,  is  contain’d  between  the  Cathetus  B  E,  and 
AE. 

In  a  fpherical  convex  Mirrour,  the  Image  is  lefs 
than  the  Object. 

And  hence  the  Ufe  of  fuch  Mirrours  in  the 
Art  of  Painting,  where  Objects  are  to  be  repre- 
fented  lefs  than  the  Life. 

In  a  convex  Mirrour,  the  more  Remote  the 
Object ;  the  lefs  its  Image :  And  again,  the  fmaller 
the  Mirrour,  the  lefs  the  Image.  In  a  convex 
Mirrour,  the  Right  Hand  is  turn’d  to  the  Left; 
and  the  Left  to  the  Right :  And  Magnitudes  per¬ 
pendicular  to  the  Mirrour,  appear  topfy  turvey. 

The  Image  of  a  right  Line  perpendicular  to  the 
Mirrour,  is  a  right  Line;  but  that  of  a  right  Line 
either  oblique  to  the  Mirrour,  or  parallel  thereto, 
is  convex. 

Rays  refledlcd  from  a  convex  Mirrour  diverge 
more  than  if  refledted  from  a  plane  Mirrour. 


Hence  Light,  by  being  refledted  from  a  fphe¬ 
rical  Mirrour,  is  weakned ;  and,  confequently,  the 
EfFedts  of  the  refledted  Light  are  weaker  than 
thofe  of  the  diredt,  hence  alfo.  Myopes  fee  remote 
Objedts  more  diftindtly  in  a  convex  Mirrour, 
than  they  do  diredtly. 

Rays  refledted  from  a  convex  Mirrour  of  a 
fmaller  Sphere,  diverge  more  than  if  refledted  fiom 
a  larger.  Confequently,  the  Light  is  more  weaken’d, 
and  its  EfFedts  are  lefs  confiderable  in  the  lormer 
Cafe  than  the  latter. 

Concave  Mirrours  are  thofe  whofe  Surface  is 
concave. 

Note,  by  Concave,  Authors  commonly  mean 
fpherically  Concave. 

The  Manner  of  preparing  or  making  concave 
Mirrours. 

Firft,  a  Mould  is  to  be  provided  for  calling 
them.  In  order  to  this,  take  Clay  well  dry’d,  pul¬ 
verize  and  fife  it;  mix  it  up  with  Water,  and  then 
ftrain  or  filter  it ;  with  this,  work  up  Horfe-Dung 
and  Hair  fhred  fmall,  till  the  Mafs  be  fufficiently 
tough ;  to  which,  on  occafion,  may  be  added 
Charcoal-duft  well  fifted. 

Two  coarfe  Molds  are  then  prepared  of  a  gritty 
Stone,  the  one  Concave,  the  other  Convex, 
which  are  to  be  ground  on  one  another  with  wet 
Sand  between  till  fuch  time  as  the  one  perfedtly 
fits  the  other.  By  this  means  a  perfedt  fpherical 
Figure  is  acquir’d. 

The  Mafs  prepared  before,  is  now  to  be  ex¬ 
tended  on  the  Table  by  means  of  a  wooden 
Roller,  till  it  be  of  Thicknefs  proper  for  the  Mir¬ 
rour;  and  then  being  ftrew’d  with  Brick-Duft  to 
prevent  its  flicking,  it  is  laid  over  the  convex 
Mould,  and  fo  gets  the  Figure  of  the  Mirrour. 
When  this  is  dry,  it  is  cover’d  with  another  Lay 
of  the  fame  Mafs;  which  once  dry’d,  each  Cover, 
or  Segment  of  the  hollow  Sphere  made  of  Clay, 
is  taken  off.  The  innermoft  of  the  two  being 
laid  afide,  the  Stone  Mould  is  anointed  with  Greafe 
prepared  from  Chalk  and  Milk,  and  the  outer 
Cover  again  put  over  it. 

Laftly,  the  Joining  being  cover’d  over  with  the 
fame  Clay  whereof  the  Cover  is  form’d,  the  who'e 
Mould  is  bound  together  with  Iron-Wire;  and 
two  Holes  cut  through  the  Cover,  the  one  for 
the  Melted  Matter  of  the  Mirrour  to  be  poured 
through,  the  other  for  the  Air  to  efcape  at,  to 
prevent  the  Mirrour’s  being  fpoiled  with  Bubbles. 

The  Mould  thus  prepared;  eight  parts  of  Cop¬ 
per,  one  of  Englifb  Tin,  and  five  of  Marchafite 
are  melted  together;  a  little  of  the  Mixture  is 
taken  out  with  a  Ladle,  and  if  it  be  too  red, 
when  cold,  more  Tin  is  put  in;  if  too  white  more 
Copper.  The  Mafs  is  then  poured  into  the  Mould 
before  prepared;  and  fo  aflumes  the  Figure  of  a 
Mirrour. 

Some  with  ten  Parts  of  Copper  mix  four  of 
Englijb  Tin,  a  little  Antimony  and  Sal  Armoniac, 
ftirring  the  Mafs,^bout  as  long  as  any  Fumes  arife 
from  it.  Others  have  other  Compofitions ;  many 
of  which  are  deferibed  by  Schotfus  and  Zahnius. 

The  Mirrour  being  thus  call,  is  cemented  to  a 
Wooden  Frame,  and  thus  work’d  to  and  fro  over 
the  Convex  Stone  Mould,  firft  with  Water  and 
Sand ;  and,  laftly  without  Sand,  till  it  be  fit  for 
polifhing.  The  Stone  Mould  is  then  cover’d  with 
Paper,  and  that  fmear’d  over  with  Tripoly  Duft  and 
Calx  of  Tin :  over  which  the  Mirrour  is  work’d  to 
and  fro  till  it  have  got  a  perfedt  Poliih.  And  in 
the  fame  Manner  are  Glals  Mirrours  polifhed,  ex¬ 
cepting  that  the  Convex  Surface  is  there  work’d  in 
the  concave  Mould.  When 
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When  the  Mirrours  are  very  large,  they  are 
fix’d  on  a  Table,  and  firft  ground  with  a  gritty 
Stone,  then  with  Pumice,  then  with  fine  Sand, 
by  means  of  a  Glals  cemented  to  a  Wooden 
Frame,  and  laftly  rubb’d  with  Calx  of  Tin  and 
Tripoly  Dull  by  a  wet  Leather. 

For  concave  Mirrours  of  Glafs;  the  Mould  is 
made  of  Alabafter:  The  reft,  as  in  Metal  Mir¬ 
rours. 

Laws  and  Phenomena  of  concave  Mirrours. 

If  a  Ray,  as  K  j.  Fig.  9.  fall  upon  a  concave 
Mirrour  L  j,  under  the  Inclination  of  60  Degrees, 
and  parallel  to  the  Axis  AB;  the  reflected  Ray 
j  B  will  concur  with  the  Axis  A  B  in  the  Pole  of 
the  Glafs  B.  If  the  Inclination  of  the  incident 
Ray  be  lefs  than  60  Degrees,  at  that  of  E,  the  re¬ 
flected  Ray  E  F  will  concur  with  the  Axis  at  the 
Diftance  B  F,  which  is  lefs  than  a  fourth  part  of 
the  Diameter.  And  univerfally,  the  Diftance  of 
the  Point  F,  wherein  the  Ray  H  E  concurs  with 
the  Axis,  from  the  Centre  C,  is  to  half  the  Ra¬ 
dius  C  D  in  the  Ratio  of  the  whole  Sine,  to  the 
Cofine  of  Inclination. 

Hence  it  is  gathered  by  Calculation,  that  in  a 
concave  fpherical  Mirrour,  whofe  breadth  fubtends 
an  Angle  of  6  Degrees,  parallel  Rays  meet  after 
Reflection  in  a  part  of  the  Axis  lefs  than  one 
Thoufand  four  Hundred  fifty  feventh  part  of  the 
Radius :  if  the  Breath  of  the  concave  Mirrour  be 
32,  18,  24,  30,  or  3 6  Degrees  ;  the  part  of  the 
Axis  wherein  the  parallel  Rays  meet  after  Reflecti¬ 
on  is  lefs  than  -j jf>  }'T  of  the  Radius. 

And  on  this  Principle  it  is  that  Burning  GlalTes 
are  built.  For  fince  the  Rays  diffufed  through  the 
whole  Surface  of  the  concave  Mirrour,  after  re¬ 
flection  are  contracted  into  a  very  fmall  Compafs; 
the  Light  and  Heat  of  the  parallel  Rays  mult  be 
prodigioufly  increafed  thereby,  viz,,  in  a  duplicate 
Ratio  of  the  Breadth  of  the  Mirrour,  and  the  Dia¬ 
meter  of  the  Circle  wherein  all  the  Rays  are 
collected :  And  fince  the  Sun’s  Rays  are,  as  to  any 
purpofes  on  Earth,  parallel,  no  wonder  concave 
Mirrours  fhould  burn  with  fo  much  violence. 

From  this  fame  Principle  is  likewife  deduced  a 
Method  of  reprefenting  the  Images  of  ObjeCts  in 
a  dark  Room ;  a  lucid  Body  being  placed  in  the 
Focus  F,  of  a  concave  Mirrour,  HBC;  the  Rays 
after  Reflection  become  parallel.  Hence  an  intenfe 
Light  may  be  projected  to  a  vaft  Diftance,  by  a 
lighted  Candle,  <&c.  placed  in  the  Focus  of  a 
Concave  Mirrour.  Hence  alfo,  if  the  parallel 
Rays  be  received  by  another  Concave  Mirrour, 
they  will  again  concur  in  its  Focus,  and  burn. 

Zabnius  mentions  an  Experiment  of  this  kind 
made  at  Vienna ,  where  two  Concave  Mirrours, 
the  one  fix,  the  other  three  Foot  Diameter,  being 
placed  about  24  Feet  apart,  with  a  Live-Coal  in 
the  Focus  of  the  one,  and  a  Match  and  Tinder  in 
the  other,  the  Rays  of  the  Coal  lighted  the  Can¬ 
dle. 

If  a  lucid  Body  be  placed  between  the  Focus 
F,  and  the  Mirrour  HCB,  the  Rays  after  Re¬ 
flection  will  diverge  from  the  Axis  B  G.  Whence 
it  follows  that  Light  is  weakned  by  Reflection. 

If  a  lucid  Body  be  placed  between  the  Focus 
F,  and  the  Centre  I,  the  Rays  after  Reflection 
will  meet  in  the  Axis  beyond  the  Centre. 

Hence  if  a  Candle  be  placed  in  G,  its  Image 
will  be  in  K  ;  if  it  be  placed  in  K,  its  Image  will 
be  in  G  ;  in  the  intermediate  Points  between  G 
and  K  the  SeCtion  of  Light  will  be  a  Circle,  and 
that  fo  much  the  greater,  as  it  is  nearer  the  Point 
of  concourfe. 


If  a  luminous  Body  be  placed  in  the  Centre  of 
the  Mirrour,  all  the  Rays  will  be  reflected  back 
upon  themfelves. 

Hence  if  the  Eye  be  placed  in  the  Centre  of 
a  Concave  Mirrour,  it  will  fee  nothing  but  itfelf, 
and  that  confufedly  through  the  whole  Mirrour. 

If  a  Ray  falling  from  the  Point  of  the  Cathe¬ 
tus  h.  Fig.  10.  on  the  Convex  Mirrour  h  F,  be  together 
with  its  reflex  j  F,  continued  within  the  Conca¬ 
vity  of  the  Mirrour  ;  F  H  will  be  the  incident 
Ray  from  the  Point  of  the  Cathetus  H,  and  F  O 
its  reflex. 

Hence,  fince  the  Point  of  the  Cathetus  H  is 
the  Image  of  the  Point  h  in  the  Convex  Mir¬ 
rour  j  but  the  Point  h  the  Image  of  H  in  the 
Concave :  if  the  Image  of  an  ObjeCt  reflected  by 
a  Convex  Speculum,  be  feen  by  a  Reflection 
made  in  its  Concavity,  it  will  appear  like  the  Ob¬ 
jeCt  itfelf.  Since  the  Image  of  an  infinite  Cathe¬ 
tus  is  lefs  in  a  Convex  Glafs  by  one  fourth  of  its 
Dia  meter  j  a  Portion  of  the  Cathetus  lefs  than  a 
fourth  part  of  the  Diameter,  may  appear  of  any 
Magnitude  required  in  a  Concave  one. 

A  Point  therefore  diftant  from  a  Concave  Spe¬ 
culum,  lefs  than  £  of  the  Diameter  muft  appear 
behind  the  Mirrour  at  any  diftance,  how  great 
foever. 

Since  the  Image  of  any  ObjeCt  how  broad 
foever,  is  contain’d  in  a  Convex  Speculum,  be¬ 
tween  the  two  Lines  of  Incidence  of  its  extream 
Points;  if  an  ObjeCt  be  placed  between  the  two 
Lines  at  a  diftance  lefs  than  ~  of  its  Diameter,  the 
Breadth  of  the  Image,  how  great  foever  may  all 
appear. 

Since  then  the  Image  of  an  ObjeCt  included 
between  two  Lines,  at  a  Diftance  lefs  than  one 
fourth  of  the  Diameter,  may  exceed  the  juft 
Height  and  Breadth  of  the  ObjeCt;  nay,  may  be 
made  of  any  Magnitude,  how  big  foever ;  Ob¬ 
jects  placed  between  the  Focus  and  the  Mirrour, 
muft  appear  of  enormous  Magnitudes  in  Concave 
Mirrours;  the  Image  being  fo  much  the  greater 
in  the  Concave  Mirrour,  as  it  is  lefs  in  the  Con¬ 
vex. 

In  a  Convex  Mirrour,  the  Image  of  a  remote 
ObjeCt  appears  nearer  the  Centre  than  that  of  a 
nearer  ObjeCt :  therefore  in  a  Concave  Mirrour, 
the  Image  of  an  ObjeCt  remote  from  the  Mirrour, 
appears  at  a  greater  Diftance  than  that  of  a  nearer 
ObjeCt,  provided  the  Diftance  of  the  ObjeCt  from 
the  Centre  be  lefs  than  a  fourth  pare  of  the 
Diameter. 

In  a  Convex  Speculum,  the  Image  of  a  remote 
ObjeCt  is  lefs  than  that  of  a  near  one;  therefore 
in  a  Concave  one,  the  Image  of  an  ObjeCt  placed 
between  the  Focus  and  the  Mirrour,  is  nearer  the 
Focus  than  the  Speculum.  The  Image  therefore 
of  an  ObjeCt  receding  continually  from  a  Concave 
Speculum,  becomes  continually  greater,  provided 
it  don’c  recede  beyond  the  Focus,  where  it 
becomes  contufod;  and  as  it  approaches,  it  grows 
continually  lefs. 

In  a  Convex  Speculum,  if  the  Sphere,  whereof 
it  is  a  Segment,  be  fmaller,  the  Image  is  fmailer 
than  another  of  a  larger  Sphere;  therefore  in  a 
Concave,  if  the  Sphere  whereof  it  is  a  Segment, 
be  fmaller,  the  Image  will  be  larger  than  in  ano¬ 
ther,  whole  Sphere  is  larger ;  whence  Concave 
Mirrours,  if  they  be  Segments  of  very  fmall 
Spheres,  will  do  the  Office  of  Microfcopes. 

It  an  ObjeCt  be  placed  between  a  Concave 
Mirrour  and  its  Focus,  its  Image  will  appear  behind 
the  Mirrour,  in  an  ereCt  but  inverted  Situation. 

If 
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If  an  Objed  A  B,  Fig.  n.  be  placed  between  the 
Focus  and  the  Centre,  its  Image  E  F  will  appear 
inverted,  and  in  the  open  Air  beyond  the  Centre, 
the  Eye  being  placed  beyond  the  Centre. 

If  an  Objed  E  F  Fig.  1 1.  be  placed  beyond  the 
Centre  C,  and  the  Eye  likewile  beyond  the  Centre, 
the  Image  will  appear  inverted  in  the  open  Air 
between  the  Centre  and  the  Focus. 

Hence,  the  inverted  Images  of  Objects  placed 
beyond  the  Centre,  are  reflected  by  a  Concave 
IVlirrour,  ered,  and  may  be  received  on  a  Paper 
apply’d  between  the  Centre  and  the  Focus,  efpe- 
dally  if  the  Room  be  dark  :  if  the  Object  E  F  be 
further  diftant  from  the  Centre  than  is  the  Focus, 
the  Image  will  be  lefs  than  the  Objed. 

On  this  Principle,  Concave  Mirrours,  efpecially 
thofe  which  are  Segments  of  large  Spheres,  and 
are  capable  of  refleding  entire  Objeds,  exhibit 
many  pleafing  Phenomena.  Thus  if  a  Man  flou- 
rifh  a  Sword  againft  the  Mirrour,  another  comes 
cut  thereof,  and  meets  him  with  the  fame  Mo¬ 
tions }  and  the  Image  of  his  Head  coming  out  of 
the  Mirrour,  if  he  ftrike  it  with  his  real  Sword, 
the  imaginary  Sword  will  ftrike  his  real  Head.  If 
he  ftretch  out  his  Eland,  another  Hand  will  be 
ftretch’d  out  of  the  Mirrour,  and  meet  it  at  a  great 
Diftance  in  the  open  Air,  &e. 

And  on  the  fame  Principle  are  built  Catoptric 
Ciftulx,  which  when  look'd  into,  exhibic  Images 
vaftly  bigger  than  the  Cheft. 

The  Image  of  a  right  Line  perpendicular  to  a 
Concave  Mirrour,  is  a  right  Line;  but  all  oblique 
or  parallel  Lines  are  Concave. 

Cylindrical,  conical,  parabolical,  and  elliptical 
Mirrours,  or  Specula,  are  thofe  terminated  by  a 
Surface  refpediveiy  cylindrical,  conical,  parabo¬ 
lical,  and  fphoeroidical. 

To  prepare  or  make  cylindrical,  conical,  para¬ 
bolical,  elliptical,  and  hyperbolical  Mirrours. 

For  cylindrical  and  conical  Mirrours,  if  they  are 
to  be  of  Glafs,  the  Method  of  preparing  them  is 
the  fame  as  that  already  laid  down  for  Convex 
Mirrours. 

If  of  Metal,  they  are  to  be  made  after  the 
Manner  of  Concave  Mirrours,  only  that  the  Clay 
Moulds  there  deferibed,  require  other  Wooden 
ones  of  the  Figure  of  the  Mirrour. 

For  elliptical,  parabolical,  and  hyperbolical  Mir¬ 
rours,  the  Mould  is  to  be  thus  prepared.  On  a 
Wooden  or  Brazen  Plane  or  Table,  deferibe  the 
Figure  of  an  Ellipfis,  A  B,  Fig.  12.  a  Parabola,  or  an 
Hyperbola  CD,  Fig.  13.  after  the  Manner  taught 
under  thofe  Heads;  which  done,  cut  out  the  Figure 
from  the  Plane  with  all  the  Accuracy  imaginable. 

To  the  Elliptic  Figure,  fit  an  Axis,  as  E  F,  with 
two  Fulcra  to  fuftain  it,  &c.  and  to  move  it.  Lay 
a  Quantity  of  the  Lay  above  deferibed  under  it ; 
and  turn  about  the  Axis  by  the  Handle,  till  the 
Plane  A  B  have  turned,  or  imprefs’d  the  Elliptical 
Figure  exactly  thereon. 

The  Axis  of  the  parabolical,  or  hyperbolical 
Figure  CD,  is  to  be  fixed  at  the  Vertrex  in  fuch 
Manner  as  it  may  always  remain  ered.  This  is 
to  be  turn’d  about  as  above,  till  it  have  given  its 
own  Figure  to  the  Clay  apply’d  about  it. 

The  part  of  the  Mould  thus  form’d,  is  to  be 
drv’d,  and  either  fmear’d  over  with  Fat,  or 
forinkled  with  Brick- Duft.  Then  a  Convex 
Mould  to  be  made,  by  putting  a  Quantity  of  the 
lame  Clay  into  the  Cavity  thus  form’d.  This 
latter  is  call’d  the  Male,  as  the  former  the  Female 
Mould. 
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The  Male  Mould  being  well  dried,  is  to  be  ap¬ 
ply’d  within  the  Female;  in  fuch  Manner  as  only 
to  leave  the  intended  Thicknefs  of  the  Mirrour 
between  them.  I  he  reft  as  for  Concave  Mir¬ 
rours. 

Thefe  Mirrours  are  not  made  without  the  utmoft 
Difficulty;  by  reafon,  be  the  Moulds  ever  fo  juft, 
the  Figure  of  the  Mirrour  is  apt  to  be  damaged  in 
the  Grinding. 

Phsenomena,  or  Properties  of  cylindrical  Mir¬ 
rours. 

The  Dimenfions  of  Objeds  correfponding 
length-wife  to  the  Mirrour,  are  not  much  chang’d; 
but  thofe  correfponding  breadth-wife,  have  their 
Figures  alter’d,  and  their  Dimenfions  leften’d  fo 
much  the  more,  as  they  are  further  from  the  Mir¬ 
rour:  Whence  arifes  a  very  greac  Diftortion. 

If  the  Plane  of  Reflexion  cut  the  cylindric 
Mirrour  through  the  Axis,  the  Reflexion  is  per¬ 
form’d  in  the  fame  Manner,  as  in  a  plain  Mirrour ; 
if  it  cut  it  parallel  to  the  Bafe,  the  Reflexion  hap¬ 
pens  in  the  fame  Manner  as  in  a  fpherical  Mirrour; 
if,  laftly,  it  cut  it  obliquely,  or  to  be  oblique  to 
its  Bafe,  the  Reflexion  is  the  fame  as  in  an  elliptic 
Mirrour. 

Hence  as  the  Plane  of  Reflexion  never  paffes 
through  the  Axis  of  the  Mirrours,  except  when 
the  Eye  and  objedive-Line  are  in  the  fame  Plane  ; 
nor  parallel  to  the  Bafe,  except  when  the  radiant 
Point  and  the  Eye  are  at  the  fame  Height ;  The 
Reflexion  in  a  cylindric  Mirrour  is  ufually  the 
fame  as  in  an  Elliptic  one 

If  a  hollow  cylindric  Mirrour  be  oppofed 
diredly  to  the  Sun,  inftead  of  a  Focus  of  a  Point, 
the  Rays  will  be  refleded  into  a  lucid  Line  parallel 
to  its  Axis,  at  a  diftance  fomewhat  lefs  than  a 
fourth  part  cf  its  Diameter. 

Hence  arifes  a  Method  of  drawing  Anamorpho- 
fes,  i.  e.  wild  deformed  Figures  on  a  Plane,  which 
appear  beautiful  and  well  proportioned  when  view’d 
in  a  cylindrical  Mirrour.  For  elliptic,  parabolic, 
conic,  and  pyramidal  Mirrours,  we  are  not  much 
acquainted  with  their  Properties:  Only  that. 

In  the  Firft,  if  a  Ray  ftrike  on  it  from  one  of 
its  Focus’s  it  is  refleded  into  the  other:  fo  that  a 
lighted  Candle  being  placed  in  one,  its  Light  will 
be  colleded  in  the  other. 

That  the  Second,  inafmuch  as  all  the  Rays  they 
refled  meet  in  one  Point,  make  the  beft  Burning 
Glaffes  of  all  others. 

And,  Laftly,  that  wild  irregular  Figures  may  be 
fo  drawn  on  a  Plane,  as  that  the  Eye  being  placed 
over  the  Axis  of  the  two  laft,  they  ffiail  appear 
beautiful  and  well  proportioned. 

MISADVENTURE,  or  Mijaventure,  in  Law, 
has  a  fpecial  Signification,  for  the  killing  of  a 
Man,  partly  by  Negligence,  and  partly  by  Chance. 
As  if  a  Man,  thinking  no  Elarm,  carelefly  throws 
a  Scone,  or  fhooteth  an  Arrow,  <£rc.  wherewith  he 
killeth  another :  In  this  Cafe  he  commits  not  Fe¬ 
lony,  but  only  lofeth  his  Goods,  and  hath  Pardon 
of  Courfe  for  his  Life.  Some  between  Aventure 
and  Mifaventure  make  this  Diftindion,  That  A - 
•venture  is  meer  Chance:  As  if  a  Man,  being  up¬ 
on  or  near  the  Water,  be  taken  with  fome  fud- 
den  Sicknefs,  and  fo  falls  in  and  is  drown’d:  or 
into  the  Fire,  and  be  burn’d  to  Death.  Mifaven¬ 
ture,  they  fay,  is  where  a  Man  cometh  to  his 
Death  by  fome  untoward  Violence ,  as  the  Fall  of 
a  Tree,  the  Running  of  a  Cart-wheel,  the  Stroke 
of  a  Horfe,  or  the  like. 
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MISE,  in  Law,  hath  feveral  Significations :  As 
fir  ft.,  a  Gift  or  Cuftomary  Prefent  which  the  Peo¬ 
ple  of  Wales  give  to  every  new  King  or  Prince 
at  their  Entrance  into  that  Principality.  Some¬ 
times  Mifes  are  taken  for  Taxes  or  Tollages, 
Anno  25.  E.  1.  5.  Sometimes  for  Cofts  and  Ex- 
pences  ;  as  pro  Mifis  &  Cuflagiis,  for  Cofts  and 
Charges  ordinarily  ufed  in  the  Entries  of  Judgment 
in  Perfonal  Actions. 

Mife  is  alfo  a  Term  of  Art,  appropriated  to  a 
Writ  of  Eighty  fo  called,  becaufe  both  Parties 
have  put  themfelves  upon  the  meer  Right,  to  be 
tried  by  the  Grand  A  (fife,  or  by  Battel.  So  that 
which  in  all  other  Actions  is  called  an  Ijfue,  in 
a  Writ  of  Right  is  called  a  Mife-,  unlefs  a  Colla¬ 
teral  Point  be  tried,  and  there  it  is  called  an  Ijfue. 

'To  join  the  Mife  upon  the  Meer,  fignifies,  to  join 
the  Mije  upon  the  Clear  Right  ;  which  is  to  join 
upon  this  Point,  Whether  hath  more  Right,  the 
Tenant  or  Demandant? 

MISERERE  Met,  or  Chordapfus,  is  a  moft  ve¬ 
hement  Pain  in  the  Guts,  proceeding  from  an  In¬ 
flammation  of  them,  or  Involution,  and  the  Peri- 
ftaltick  Motion  inverted;  whence  the  Excrements 
are  difcharged  by  the  Mouth.  It  is  called  alfo 
Volvulus. 

MISERICORDIA  in  Law,  is  ufed  for  an  Ar¬ 
bitrary  Amerciament  impofed  on  any  for  an  Of¬ 
fence  ;  for  where  the  Plantiff  or  Defendant  in  any 
Addon  is  amerced,  the  Entry  is  Idea  in  Mijericor- 
dia.  It  is  called  Mifericordia,  becaufe  it  ought  to 
be  very  moderate,  and  rather  lefs  than  the  Offence. 
Therefore  if  a  Man  be  unreafonably  amerc’d  in  a 
Court,  not  of  Record,  as  in  the  Court  Baron, 
See,  there  is  a  Writ  called  Moderata  Mifericordia, 
direded  to  the  Lord  or  his  Bailiff,  commanding 
them  that  they  take  moderate  Amerciaments. 
Sometimes  Mifericordia  is  to  be  quit  and  difcharged 
of  all  manner  of  Amerciaments,  that  a  Man  may 
fall  into  in  the  Foreft. 

MISFEASANCE  [in  Lavo ]  Mifdoings,  Mif- 
deedsor  Trefpaffes. 

MISFEASOR  [in  Lavo']  a  Trefpaffer. 

MISNOMMER,  [of  met,  amifs,  and  nommer 
[to  Name]  a  Term  in  Law  for  a  mifterming  or 
mifnaming;  the  ufing  of  one  Name  for  another. 

MISPRISION,  a  Term  in  Law,  fignifying 
NegleCt  or  Overfight.  As  for  Example: 

Mifprifion  of  Treafon  or  Felony,  is  a  Negled  or 
light  Account  fhewed  of  Treafon  or  Felony  com¬ 
mitted,  by  not  revealing  it  when  we  knew  it  to 
be  committed;  or  by  letting  an)!  Perfon  commit¬ 
ted  for  Treafon  or  Felony,  or  Sufpicion  of  either, 
to  go,  before  he  be  Indided.  Mifprif.on  of  Trea¬ 
fon,  is  the  Concealment,  or  not  difclofmg  of  known 
Treafon:  For  which,  the  Offenders  are  to  fuffer 
Imprifonment  during  the  King’s  Pleafure;  lofe 
their  Goods,  and  the  Profits  of  their  Lands,  during 
their  Lives.  Mifprifion  of  Felony,  is  only  Finable 
by  the  Juftices  before  whom  the  Party  is  attainted  : 
But  Juftices  of  the  Common-Fleas  have  Power  to 
affefs  Fines  and  Amerciaments  upon  PerfcnsofFend- 
ing  by  Mifprifons,  Contempts,  or  Negleds,  for 
not  doing,  or  mifdoing  any  thing  in  or  concerning 
Fines.  Mifprifion  of  Clerks,  is  a  Negled  of  Clerks 
in  writing,  or  keeping  Records.  By  the  Mifprifion 
of  Clerks,  rio  Procefs  fhall  be  annulled  or  dilcon- 
tinued :  And  Juftices  of  Ajjize  fhall  amend  the 
Defaults  of  Clerks  mifprifng  of  a  Syllable,  or 
Letter  in  writing. 

MISSEN- Maft  of  a  Ship  is  a  round  and  long 
piece  of  Timber,  ftanding  in  her  Stern  or  itern- 
moll  Part.  Some  great  Ships  require  two;  then 
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the  next  the  Main-maft,  is  the  Main-mijfen ;  and  that 
next  the  Poop,  the  Bonaventure ■  mi  (fen.  But  when 
at  Sea,  they  ufe  the  Word  Mijfen  alone,  they  always 
mean  the  Sail,  and  not  the  Maft.  And  to  the  Sail 
thefe  feveral  Terms  of  Art  following  belong:  Set 
the  Mijfen ;  i.  e.  Set  the  Mijfen-fail  right,  as  fhe 
ought  to  ftand.  Change  the  Mijfen ;  i.  e <  Bring  the 
Mijfen-yard  over  to  the  other  fide  of  the  Maft. 
Peek  the  Mijfen ;  e.  Put  the  Miffen-yard  right  up 
and  down  the  Maft.  Spell  the  Mijfen,  i  e.  Let  go 
the  Sheet;  and  withal.  Peek  up  the  Tard.  The 
Ufe  of  this  Mijfen  is  to  keep  a  Ship  clofe  to  a 
Wind:  Wherefore,  if  a  Ship  be  apt  to  Gripe  too 
much  ( as  they  call  it )  they  ufe  no  Mijfen.  A 
M’Jfen  is  made  ufe  of  often  when  a  Ship  rides  at 
Anchor,  to  back  her  a-Stern,  fo  that  fhe  may  not 
foul  her  Anchor  on  the  turning  of  the  Tide. 
Sometimes  alfo  they  Lie  a~Try  with  their  Mijfen 
only.  The  Length  of  the  Mijfen  is  the  fame  with 
the  Height  of  the  Main-top-maft  fiom  the  Quarter¬ 
deck,  and  the  Miffen-top-maft  half  that. 

MISSES.  See  Mife. 

MITE  [with  Moniers ]  a  Weight  equal  to  the 
20th  Part  of  a  Grain,  and  is  divided  into  24  doics. 

MITRALES,  are  two  Valves  at  the  Orifice  of 
the  Vena  pulmonaris,  in  the  Leit  Ventricle  of  the 
Heart ;  and  are  fo  called,  becaufe,  when  they  are 
joined  together,  they  fomething  refemble  a  Mitre  : 
They  are  broader  than  the  other  Valves;  they  are 
fituated  fo  as  to  look  inwards,  and  do  very  little 
differ  in  Bignefs  and  Form  from  the  Tricujpides  in 
the  right  Ventricle.  Their  Ufe  is  to  hinder  the 
Reflux  of  che  Blood  brought  into  the  Left  Ven¬ 
tricle  of  the  Heart  by  the  Vena  pulmonaris,  back 
towards  the  Lungs  again. 

MITRE,  in  Architecture,  is  the  Workmens 
Term  for  an  Angle  that  is  juft  45  Degrees,  or  half 
a  right  one ;  and  if  it  be  a  Quarter  of  a  Right 
Angle,  they  call  it  a  Half  Mitre:  And  they  have 
an  Inftrument  made  to  this  Angle  which  they  call 
the  Mitre  Square,  with  which  they  ftrike  Mitre 
Lines  on  their  Quarters  or  Battens;  and  for  Dif- 
patch  they  have  a  Mitre  Box,  as  they  call  it,  which 
is  made  of  two  Pieces  of  Wood,  each  about  an 
Inch  thick,  and  one  is  nailed  upright  upon  the 
Edge  of  the  other;  the  upper  Piece  hath  the 
Mitre  Lines  ftruck  upon  it  on  both  Sides,  and  a 
Kerf  to  direCt  the  Saw  in  cutting  the  Mitre  Joints 
readily,  by  only  applying  the  Piece  into  this  Box. 

MITRED  Abbots,  were  formerly  Governors 
of  fuch  Religious  Houfes,  as  had  obtained  from 
Rome  the  Privilege  of  wearing  the  Mitre,  Ring, 
Crofier,  and  Gloves  of  a  Bilhop.  It  hath  been  a 
vulgar  Error,  that  thefe  Mitred  Abbots  were  all 
the  lame  with  thofe  Conventual  Prelates  who  were 
fummoned  to  Parliament  as  Spiritual  Lords ;  but 
fome  of  thofe  fummoned  to  Parliament  were  not 
mitred ;  and  fome  that  were  mitred  were  not  fum¬ 
moned;  the  Summons  to  Parliament  not  any  way 
depending  on  their  Mitres,  but  on  their  receiving 
their  Temporals  from  the  King.  Coweh  Inter¬ 
preter. 

MITT  A,  was  anciently  a  Saxon  Meafure  con¬ 
taining  10  Buffi  els. 

MITTELLA,  is  the  Surgeons  Term  for  the 
Swath  that  holds  up  the  Arm  when  it  is  hurt  or 
wounded. 

MITTEN  DO  manuferiptum  pedis  fnis,  is  a 
Writ  Judicial,  directed  to  the  Treafurer  and  Cham¬ 
berlain  of  the  Exchequer,  to  fearch  and  tranftnic 

Foot  of  a  Fine,  acknowledged  before  Juftices 
in  Eyre,  into  the  Common-Pleas,  See. 
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MITTIMUS,  is  a  Writ  by  which  Records  are 
transferred  from  one  Court  to  another,  fometimes 
immediately :  As  out  of  the  King's-Bench  into  the 
Exchequer ;  and  fometimes  by  a  Certiorari,  into 
the  Chancery ;  and  from  thence,  by  a  Mittimus 
into  another  Court.  This  Word  is  alfo  ufed  for 
the  Precept  that  is  dire&ed  by  a  Juftice  of  Peace 
to  a  Gaoler,  for  the  receiving  and  fafe-keeping  a 
Felon,  or  other  Offender  by  him  committed  to 
the  Gaol. 

MIVA,  in  Pharmacy,  is  the  Flefh  or  Pulp  of  a 
Quince  boiled  up  with  Sugar  into  a  thick  Con- 
filfence. 

MIXT,  i.  e  a  Mixt  Body:  By  which  in  Chy- 
miifry  and  Natural  Philolophy,  is  underffood  a 
Body  not  mixt  or  compounded  by  Art,  but  by  Na¬ 
ture  ;  fuch  as  Minerals,  Vegetables  and  Animals, 
from  whom  by  Chymiftry  different  Subftances  can 
be  leparated. 

MIXT  Figures  in  Geometry.  See  Figures. 

MIXT  Number,  is  one  that  is  part  Integer  or 
whole  Number,  and  part  Fraction;  as,  4  *,  10  1, 
&c. 

MIXT  Peafon  or  Proportion,  is  when  the  Sum 
of  the  Antecedent  and  Conlequent  is  compared 
with  the  Difference  between  Antecedent  and 

Confequent :  As,  if  \  \ .  .  12  .  f  Then 
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a  -4-  b  -  a  ^  b  c- \-d  c  ^  d. 

MIXT  AClion  [in  Larw~\  is  an  Action  of  two 
different  natures,  being  partly  real  and  partly  per- 
fonal,  or  that  lies  both  for  the  thing  detained  and 
againft  the  Perfon  of  the  detainer. 

MIXT  Mode  [according  to  Mr  .Lock']  is  a 
Combination  of  leveral  fimple  Ideas  ot  feveral 
Kinds. 

MIXT  Tytbes.  See  Tytbes. 

MOAT,  in  Fortification,  is  a  hollow  Space  or 
Ditch  dug  round  a  Town  or  Fortrefs  which  is  to 
be  defended;  whereof  the  Length  and  Breadth 
often  depends  upon  the  Nature  of  the  Soil,  ac¬ 
cording  as  it  is  Marlhy  or  Rocky.  But  Moats  in 
general  may  be  from  16  to  22.  Fathom  broad,  and 
from  15  to  25  Foot  deep. 

Dry  Moat .  is  that  which  is  deftitute  of  Water, 
and  ought  to  be  deeper  than  one  that  is  full  of 
VV  ater. 

Lined  Moat,  is  that  whole  Scarp  and  Counrer- 
fcarp  are  cas'd  with  a  Wall  of  Mafons-Work  lying 
in  Talus  or  a-floap. 

Flat-bottorrtd  Moat,  is  that  which  hath  no  floap- 
ing,  its  Corners  being  fomewhat  rounded.  All 
Moats  muff  be  well  flanked,  and  in  general  fo 
wide,  as  that  no  Ladder,  Tree,  &c.  can  reach  a- 
crofs  it.  If  the  Ditch  be  dry,  or  has  but  little 
Water,  there  is  ufually  'another  fmall  Trench  cut 
quite  along  the  middle  of  it. 

MOAT ,  the  Brink  of  the  Moat  next  theR.am- 
pdrt  in  any  Fortification,  is  called  the  Scarp,  and 
the  oppofire  one  the  Counterfcarp. 

MODEL;  is  an  Original  Pattern  which  any 
Workman  propofes  to  imitate;  ’cis  varioully  made 
of  Wood,  Stone,  Plafter,  <&c.  and  lhould  be  (in 
Architecture,  for  Inrtance)  made  by  a  Scale,  where 
an  Inch  or  half  an  Inch  reprefents  a  Foot,  for  the 
more  exaCt  compleating  of  the  Defign. 

MODEL  in  Architecture.  See  Module. 
MODERATA  Mifericordia,  is  a  Writ  for  him 
that  is  amerced  in  a  Court  Baron,  or  other  being 
not  of  Record,  for  any  Traafgrefifion  or  Offence 
beyond  the  Quality  of  a  Fault.  It  is  directed  to 
the  Lord  of  the  Court,  or  his  B.iyhff,  command¬ 


ing  them  to  take  a  moderate  Amerciament  of  the 
Party,  and  is  founded  upon  Magna  Chart  a,  cap.  14. 
Quod  nullus  liber  homo  amercietur  nifi  fecundum  qua- 
litatem  delicti,  &c. 

MODERN  [in  Architecture ]  is  applied  to  the 
prelent  or  Italian  Manner  of  Building;  but  this 
improperly,  as  being  according  to  the  Rules  of 
the  Antique ;  but  in  ftridtnefs  it  is  only  applicable 
to  that  which  partakes  partly  of  the  Antique,  re¬ 
taining  fomething  of  its  Delicacy  and  Solidity,  and 
partly  of  the  Got  hick,  whence  it  borrows  Members 
and  Ornaments,  without  Proportion  or  Judgment. 
MODES  in  Mufick.  See  Mood. 
MODIFICATION  [in  Pbilofophy']  the  modi¬ 
fying  of  a  Thing,  or  the  giving  it  this  or  that 
Manner  of  being. 

MODILLONS,  or  Modtllions,  in  Architecture, 
are  little  Brackets  which  are  often  fee  under  the 
Cornices,  more-eipecially  in  the  Corinthian  and 
Compofit  Order,  and  ferve  to  fupport  the  Proje- 
Cture  of  the  Larmier  or  Drip.  The  Word  comes 
from  the  Italian  Modiglion,  fignifying  a  little  Mo¬ 
del  or  Meafure;  but  this  Part  muff  be  diftinguifh- 
ed  from  the  great  Model,  which  is  the  Diameter 
ot  the  Pillar :  For  as  the  Proportion  of  an  Edifice 
in  general  depends  on  the  Diameter  of  the  Pillar, 
fo  the  Size  and  Number  of  the  Modi/Ions,  as  alfo 
the  Interval  between  them  ought  to  have  due  Re¬ 
lation  to  the  whole  Fabrick. 

MODIOLUS,  Trepanum,  or  Anabaptiflon,  is  an 
Inftrument  which  they  ufe  in  profound  Corrup¬ 
tions,  Contufions,  Cuts,  and  FraCtures  of  the  Bones 
of  the  Head,  not  to  be  applied;  unleP,  1.  The 
Chips  and  Prominences  of  the  Bones  prick.  2. 
When  the  upper  Table  is  entire,  but  deprefs’d; 
and  the  Lower  broken.  3.  When  the  excravafa- 
ted  Blood  would  choak  a  Man  With  Corruption. 
The  manner  of  Trepanning,  or  opening  the  Skull 
is  thus:  When  the  Hairs  are  fhaven  off,  the  Skin 
is  to  be  cut  to  the  Pericranium,  avoiding,  as  care¬ 
fully  as  may  be,  the  Mufcles  of  the  Temples,  and 
the  Sutures  of  the  Skull ;  and  for  this  time  the 
Wound  is  to  be  bound  up,  unlef.  there  be  fo  little 
Blood  fpilt,  that  the  Membrane,  called  Pericranium, 
may  at  the  fame  time  be  pulled  off  from  the  Skull. 
Then  after  a  few  Hours  you  may  ftop  the  Ears  of 
the  Patient,  take  one  of  thefe  Inftruments,  called 
a  Mafculine  Modiolus,  whofe  Point  is  to  be  fixed  in 
the  Skull,  but  fo  far  off  the  FraCittre,  that  it  touch 
it  not,  much  lefs  the  Suture,  with  its  Teeth;  tho’ 
fome  Surgeons  never  avoid  the  Sutures,  and  aflure 
us  that  they  have  perforated  them  as  fuccelsfuily  as 
any  other  Parc:  Then  hold  the  Intfrument  fait 
with  the  Left  Fland,  and  turn  it  round  with  the 
Right,  ’till  you  have  cut  a  pretty  deep  Hole:  After 
this  take  a  Feminine  Modiolus,  (  which  has  no  Point 
in  the  middle )  and  turn  it  round,  as  before.  In 
the  mean  time  take  away  the  Duff  or  Chips  that 
proceed  from  the  Perforation,  and  moiffen  the  In- 
ffrument  in  Oyl  and  Water,  to  make  it  cool  and 
Ilippery.  The  Blood  that  appears,  will  Ihew  that 
you  are  now  gone  as  deep  as  the  fecond  Table, 
i.  e.  beyond  the  Skull,  to  the  Meninx ;  and  then 
you  muff  prels  very  gently,  left  the  Membrane  of 
the  Brain  be  unadvifedly  hurt.  When  the  Bone 
begins  to  wag,  put  fomething  in  betwixt  the  (ides 
of  the  Wound;  loofen  it,  and  take  it  ouc  with  a 
pair  of  Surgeon’s  Pincers.  Blanchard. 

MODO  &  Forma ,  are  Word,  of  Art  in  Pro- 
cefs  and  Pleadings;  and  namely,  in  the  Ardwer 
of  the  Defendant;  whereby  he  denieih  himfelf  to 
have  done  the  Thing  laid  to  his  Charge,  Mod.o  <£* 
forma  declarata :  It  ligr.ifies  as  much  as  that  Cl  a  u  fie 
J  in 
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in  the  Civil  LaWj  negat  allegata  prout  allegantur , 
ejje  vera',  where  modo  &  forma  are  of  the  Sub- 
jftance  of  the  Iflue,  and  were  but  Words  of  courfe. 

MODULE,  or  Model,  in  Architecture,  is  a 
certain  Meafure  invented  by  Vignola,  and  made 
ufe  of  to  regulate  the  Proportion  of  the  whole 
Building.  It  is  generally  half  the  Diameter  of  a 
Pillar  at  the  lower  end,  in  the  Tufcan  and  in  the 
Dorick  Orders  but  in  others,  the  whole  Diame¬ 
ter.  This  Diameter  is  divided  into  12  equal 
Parts;  and  into  18  for  the  lonick,  Corinthian , 
and  Compoft  Orders.  And  this  Module  or  Model 
is  a  kind  of  Univerfal  Meafure,  which  helps  us 
to  get  rid  of  the  great  Uncertainties  there  are  in 
the  Feet  and  Inches  of  divers  Nations,  and  at  di¬ 
vers  Times. 

MODUS  Decimandi,  is  when  either  Land,  a 
Sum  of  Money,  or  Yearly  Penfion,  is  given  to 
the  Parfon,  <&c.  by  Compofition,  as  Satisfaction 
for  his  Tythes  in  kind. 

MOINEAU,  is  a  Name  the  French,  and  fome 
Modern  Writers  of  Fortification,  give  to  a  little 
Vlat-Baflion,  which  is  raifed  before  a  Curtain  that 
is  too  long,  and  which  hath  two  other  Bafttons 
at  the  ends  of  it  j  for  they  being  out  of  Musket- 
fhot  one  of  the  other,  mult  be  defended  by  fome 
fuch  thing  as  this  Moineau  or  Plat-Baflion.  Some¬ 
times  the  Moineau  joins  to  the  Curtain,  and  fome- 
times  is  disjoined  from  it  by  a  Moat. 

MO  LA  Genu,  Patella,  or  Rotula,  is  a  round 
and  broad  Bone,  placed  at  the  jointing  of  the 
Thigh  and  Leg,  to  preferve  the  Knee  from  (lip¬ 
ping  out,  and  to  defend  the  Juncture  from  Exter¬ 
nal  Injuries. 

MOL  A  Carnea,  is  a  Flefhy  and  fometimes  a 
Spongy  Subftance,  without  Bones  or  Bowels:  Ic 
is  often  black,  like  concreted  Blood;  and  fome¬ 
times  extream  hard;  preternaturally  brought  into 
the  World  inftead  of  a  Foetus. 

MOLARES,  or  Maxillares  Dentes.  See  Den¬ 
tes. 

MOLECOLA  [in  Phyfcks~\  a  little  Mafs  or 
part  of  any  thing. 

MOLINE.  The  Heralds  Term 
for  one  of  their  Crofles  of  this 
Figure.  The  Field  Azure,  a  Crofs 
Moline,  or,  by  the  Name  cf  Mo - 
hneaux.  Guillim  faith  this  Crofs 
reprefenteth  a  Mill-Rind,  or  the 
Form  of  the  Ink  of  a  Mill. 

MOLMUTAN  or  Molmutin  Lanes,  were  the 
Laws  of  Dunwallo  Molmutius ,  fixteenth  King  of 
the  BritainSj  they  were  famous  here  till  the  Time 
of  William  the  Conqueror.  Molmutius  was  the 
firft  that  publilhed  Laws  in  Britain ;  and  thefe 
Laws,  with  thofe  of  Queen  Mercia,  are  publilhed 
in  Latin  by  Gildas,  out  of  the  BritiJJj  Tongue. 

MOLOSSUS,  is  the  Foot  of  a  Latin*  Verfe, 
confiding  of  three  Syllables,  when  they  are  all 
long. 

MOMENTS,  are  fometimes  taken  for  the 
lead  and  mod  infenfible  Parts  of  Time;  as 
when  we  fay,  fuch  a  thing  was  done  in  a  Mo¬ 
ment. 

In  Mathematicks,  Moments  are  fuch  indeter¬ 
minate  and  indable  Parts  of  Quantity,  as  are 
fuppofed  to  be  in  perpetual  Flux,  i.  e.  either  con¬ 
tinually  decreafing  or  increafing ;  which  latter  are 
taken  for  Affirmative  and  Pofitive  Moments,  and 
the  former  for  Negative  or  SubtraCtible  ones ;  And 
thefe  continually  increafing  or  decreafing  Particles 
are_  fuppofed  tQ  be  infinitely  (mail;  for  as  loon  as 


ever  they  come  to  be  of  any  finite  Magnitude, 
they  ceafe  to  be  Moments.  Moments  therefore  are 
to  be  look’d  upon  as  the  generative  Principles  of 
finite  Magnitudes;  and  are  here  fuppofed  to  have 
no  Magnitude,  but  to  be  Inceptive  only  of  it,  to 
ufe  Dr.  Wallis  his  Word. 

And  becaufe  ’tis  the  fame  thing,  if  in  the  room 
of  thefe  Moments,  the  Velocities  of  their  Increafes 
or  Decreafes  be  made  ufe  of,  or  the  finite  Quan¬ 
tities  proportionable  to  fuch  Velocities;  this  Me¬ 
thod  of  proceeding,  which  confiders  the  Motions, 
Changings,  or  Fluxions  of  Quantities,  hath  come 
to  be  called  Fluxions. 

Moments  alfo  in  a  Phyfical  Senle,  as  they  are 
ufed  in  reference  to  the  Laws  of  Motion,  fignifie 
the  Quantities  of  Motion  in  any  moving  Bodies; 
and  lometimes,  fimply,  the  Motion  it  fe If;  and 
they  define  it  to  be  the  Vis  infita,  or  Povuer  by 
which  any  moving  Bodies  do  continually  change 
their  Places. 

And  in  comparing  the  Motions  of  Bodies,  the 
Ratio  of  thefe  Moments  is  always  compounded  of 
the  Quantity  of  Matter  in,  and  the  Celerity  of  the 
moving  Body  :  So  that  the  Moment  of  any  moving 
Body  may  be  conlidered  as  zRetf angle  under  the  Quan¬ 
tity  of  Matter  into  the  Celerity.  And  fince  ’tis 
certain  that  all  equal  Re&angles  have  their  Sides 
reciprocally  proportionable,  (14.  A  6,  Eucl.)  there¬ 
fore  if  the  Mome?its  of  any  Moveables  are  equal, 
the  Quantity  of  Matter  in  one,  to  that  of  the 
other,  will  be  reciprocally  *  :  as  the  Celerity  of  the 
Latter  to  the  Celerity  of  the  Former :  And  vice 
verfa,  if  the  Quantities  of  Matter  are  reciprocally 
proportionable  to  the  Celerities,  the  Moments  or 
Quantities  of  Motion  in  each  will  be  equal. 

The  Moment  of  any  moving  Body  may  be  con- 
fidered  alfo  as  the  Aggregate  or  Sum  of  all  the 
Moments  of  the  Parts  of  that  Body ;  and  therefore 
where  the  Magnitudes  and  Number  of  any  Parti¬ 
cles  are  the  fame,  and  where  they  are  moved 
with  the  fame  Celerity,  there  will  be  the  fame 
Moments  of  the  Wholes. 

MONADES.  See  Digits. 

MONETAGIUM  [old  Rec]  the  Right  or 
Privilege  of  Coining  Money. 

MONIERS.  See  Mint. 

MONKS-^ww.  So  the  Sailors  call  (ewing  the 
Edges  or  Selvedges  of  the  Sails  together,  one  over 
another ;  and  ’tis  few’d  on  both  fides,  to  make  ic 
the  (Longer. 

MONOCHORD,  [//orQofcfoi'  Gr.]  a  kind  of 
Inftrument  anciently  of  lingular  Ufe  for  the  Regu¬ 
lating  of  Sounds;  but  fome  appropriate  the  Name 
of  Monochord  to  an  Inftrument  that  hath  only  one 
(ingle  String,  as  the  Trumpet  Marine. 

The  Ancients  made  ufe  of  the  Mo nochord  to  de¬ 
termine  the  Proportion  of  Sounds  to  one  another: 
When  the  Chord  was  divided  into  two  equal  Parts, 
fo  that  the  Terms  were  as  1  and  1,  they  call  them 
Unifons ;  but  if  they  were  as  2  to  1,  they  called 
them  Offaves  or  DiapaJonSy  when  they  were  as  3 
to  2,  they  called  them  Fifths,  or  Diapentes ;  if  they 
were  as  4  to  3,  they  called  them  Fourths,  or  Dia- 
t offer ons ;  if  the  Terms  were  as  5  to  4,  they  caii  it 
Diton ,  or  a  Tierce  major ;  but  if  the  Terms  were 
as  6  to  5,  then  they  call  it  a  Demi-diton ,  or  a 
Tierce  Minor ;  and  laftly,  if  the  Terms  were  as  24 
to  25,  they  called  it  a  Demiton  or  Dieze. 

The  Monochord  being  thus  divided,  was  properly 
that  which  they  called  a  Syfiem,  of  which  there 
were  many  kinds,  according  to  the  different  Divi- 
fions  of  the  Monochord. 


MONOCCLUM, 
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MONOCOLUM,  [tAov'oK&hif  Gr.]  is  the 
Gut  Cecum. 

MONOGRAM  [M ony^aL{i(xop  of  y.ovof  and 
yippee  Gr.  a  Letter]  a  Cypher  or  Charader 
compos’d  of  one  or  more  Letters  interwoven ; 
being  a  kind  of  Abbreviation  of  a  Name,  ufed  in 
Seals,  Coats  of  Arms,  c ire. 

MONOME,  [in  Algebra ]  a  Quantity  that  has 
but  one  Denomination  or  Name,  as  a  b,  aab, 
a  aa  b. 

MONOPETALOLJS  Flowers  [of  /woi/o;  tingle 
and  or'iTA^ov  Gr.  a  Flower- Leaf,]  (in  Bota¬ 
ny  )  are  fuch,  as,  though  they  may  be  feemingly 
cut  into  four  or  five  fmall  Petala  or  Leaves,  are 
yet  all  of  one  piece,  and  which  falling  off  all  to¬ 
gether,  have  their  Flower  in  one  piece.  See  Petala. 

MONOPOLIZERS,  arefuch  Perfons  as  com¬ 
bine  together  to  engrols,  and  to  raife  the  Price  of 
Goods. 

MONOPOLY,  [/jLtvovcohiov  Gr.]  in  Law,  is  a 
Grant  to  any  Perfon  or  Perfons,  of  or  for  the  foie 
buying,  felling,  making,  working,  or  ufing  any 
Commodity. 

MONOPTOTE  [/scovcorJoTo v  of  piov©-  and 
rf\u<tis  Gr.  a  Cafe]  a  Noun  which  has  only  one 
Cafe. 

MONOPYRENOUS,  Fruits  [of  fj-ov©-  and 
'Tt/pi'u'  Gr.  a  Kernel]  fuch  Fruits  as  contain  no 
more  than  one  Kernel  and  Seed. 

MONOSYLLABLE  [in  Grammar ]  a  Word 
confifting  but  of  one  Syllable,  or  of  one  or  more 
Letters  pronounced  all  together. 

MONOTRIGLYPH,  [_fxovoT§iy^v<pov  Gr. ] 
a  Term  in  Architecture,  fignifying  the  Space  of 
one  Triglyph  between  two  Pilaflers,  or  two  Co¬ 
lumns. 

MONSOONS,  are  fluffing  Trade  Winds  in 
the  E.  Indian  Ocean ,  which  blow  periodically, 
fome  for  half  a  Year  one  way,  others  but  for  3 
Months,  and  then  fhift  and  blow  for  6  or  3 
Months  diredtly  contrary. 

MONSTRANS,  De  droit ,  in  a  Legal  Senle, 
fignifies  a  Suit  in  Chancery,  for  the  Subjedt  to  be 
reftored  to  Lands  and  Tenements,  which  he  (hews 
to  be  his  Right,  tho’  by  Office  found  to  be  in  the 
PofTeffion  of  another  lately  dead;  by  which  Office 
the  King  is  entituled  to  a  Chattel,  Free- hold,  or 
Inheritance  in  the  faid  Lands. 

MONSTRANS  De  faits  ou  Records,  (hewing  of 
Deeds  or  Records,  is  thus:  Upon  an  Adion  of  Debt 
brought  upon  an  Obligation,  after  the  Plantiff  hath 
declared  he  ought  to  lhew  his  Obligation ;  and  fo 
it  is  of  Records.  And  the  Difference  between 
Monflrans  de  faits  and  Oyer  de  faits,  is  this :  He 
that  pleads  the  Deed  or  Records,  or  declares  upon 
it,  ought  to  fhew  the  fame ;  and  the  other,  againft 
whom  fuch  Deed  or  Record  is  pleaded,  may  demand 
Oyer  of  the  fame. 

MONSTRAVERUNT,  is  a  Writ  that  lies  for 
the1  Tenants  in  Ancient  Demefne,  being  diftrained 
for  the  Payment  of  any  Toll  or  Impofition,  con¬ 
trary  to  their  Liberty  which  they  do  or  ffiould 
enjoy. 

MONTPAGNEL  or  Pagnote,  or  the  Po(l  of 
the  Invulnerable,  is  an  Eminence  chofen  out  of 
Cannon-ffiot  of  a  Place  befieged  ;  where  curious 
and  wary  Perfons  place  themfelves  to  fee  the 
Attack  and  the  manner  of  the  Siege. 

MONTH,  properly  fpeaking,  is  the  Time  in 
which  the  Moon  runs  through  the  Zodiack,  and 
therefore  is  accounted  by  the  Motion  of  the  Moon  ; 
and  therefore  the  Lunar  Month  is  either  Periodi¬ 
cal,  which  is  the  Time  of  the  Moon’s  Motion  from 
Vol.  II. 


any  one  Point  of  the  Zodiack  to  the  fame  again, 
and  is  fomething  lefs  than  27  Days  and  8  Hours, 
or  elfe  Synodical,  which  is  the  T  ime  between  New 
Moon  and  New  Moon,  and  is  fomething  more 
than  29  Days  and  an  half. 

There  is  alfo  a  Solar  Month,  which  is  the  Time 
that  the  Sun  takes  up  in  running  through  one  of 
the  Signs  of  the  Zodiack,  and  is  almofl  30  Days 
and  half. 

And  both  thele  Solar  and  Lunar  Months  are 
either  Agronomical,  like  thoie  above-mentioned  ; 
or  Civil,  which  are  various,  according  to  the  U- 
fjge  of  accounting  in  different  Places,  Cities  and 
Nations. 

The  Egyptians  accounted  by  Solar  Months,  each 
of  30  Days  3  and  to  compleat  their  Year,  after  12 
fuch  Months,  they  added  5  Days,  which  the  odd 
Hours  made  up. 

But  moft  of  the  Ancient  Nations  accounted  by 
the  Lunar  Synodical  Month ;  as  the  Jews,  Greeks, 
and  the  Romans,  'till  J.  cJfar’s  Time ;  and  as  the 
Mahometans  do  to  this  Day.  And  becaufe  thefe 
Months  did  not  contain  an  exadt  Number  of 
Days,  to  adapt  them  to  Civil  Computation,  they 
accounted  alternately  one  Month  to  have  30,  and 
the  next  31  Days;  and  by  this  means  they  made 
two  fuch  Civil  Months  to  be  equal  to  two  Lunar 
ones  of  29  Days  and  half;  and  they  brought  it  to 
pafs,  that  the  New  Month,  for  a  Run  of  many 
Years,  did  not  much  deviate  from  the  Firft  Day 
of  the  Civil  Month. 

Philofophical  MONTH,  [in  Chymijlry ]  is  the 
Space  of  40  Days  and  Nights. 

MOODS  in  Grammar,  determine  the  Signifi¬ 
cation  of  Verbs,  as  to  the  Manner  and  Circum- 
ftances  of  the  Affirmation ;  and  are  in  Number 
Six,  viz.  The  Indicative,  the  Imperative,  the  Op¬ 
tative,  the  Potential,  the  Subjunctive,  and  the 
Infinitive  Mood ;  which  fee. 

MOOD  in  Mufick,  fignifies  certain  Proportions 
of  the  Time,  or  Meafure  of  Notes.  Thefe  Moods 
or  Modes  of  meafuring  Notes,  were  formerly  Four 
in  Number,  viz. 

1.  The  PerfeEt  of  the  More,  in  which  a  Largo 
contain’d  three  Longs,  a  Long  three  Breves,  a 
Breve  three  Semi-breves ,  and  a  Semi-breve  three 
Minims. 

2.  The  PerfeCl  of  the  Lefs,  wherein  a  Large 
comprehended  two  Longs,  a  Long  two  Breves,  a 
Breve  three  Semi-breves,  and  a  Semi  breve  two 
Minims, 

3.  The  ImperfeCt  of  the  More,  in  which  a  Large 
contained  two  Longs,  a  Long  two  Breves,  a 
Breve  two  Semi-breves,  and  a  Semi-breve  three 
Minims. 

4.  The  ImperfeCt  of  the  Lefs,  is  the  fame  with 
that  which  we  call  the  Common  Mood,  the  other 
three  being  now  altogether  out  of  Ufe;  although 
the  Meafure  of  our  Common  Triple-time  is  the 
fame  with  the  Mood  ImperfeCt  of  the  More,  except 
that  we  reckon  but  two  Minims  to  a  Semi  breve, 
which  in  that  Mood  comprehends  three. 

In  our  Common  Mood,  two  Longs  make  one 
Large,  two  Breves  a  Long,  two  Semi-breves  a 
Breve,  &c.  proceeding  in  the  fame  Order  to  the 
laft  or  ffiorteft  Note:  So  that  a  Large  contains 
two  Longs,  four  Breves,  eight  Semi- breves,  lixteen 
Minims >  thirty  two  Crochets,  fixty  four  guavers, 
& c.  4  Ggg  Belides 
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Befides  thefe  Moods  of  Time,  Five  others  rela¬ 
ting  to  Tune,  were  in  Ufe  among  the  Ancient 
Grecians,  which  were  termed  Tones  or  Tunes  by 
the  Latins,  the  Defign  of  either  being  to  fhew 
in  what  Key  a  Song  was  fet,  and  how  the  diffe¬ 
rent  Keys  had  relation  one  to  another. 

Thefe  forts  of  Moods  were  diftinguifh’d  by  the 
Names  of  the  feveral  Provinces  of  Greece,  where 
they  were  firfl  invented }  as  the  Dorick,  Lydian, 
lonick,  Phrygian,  and  JEolick. 

Dorick  Mood  confifted  of  flow  tun'd  Notes, 
and  was  proper  for  the  exciting  Perfons  to  Sobrie¬ 
ty  and  Piety. 

Lydian  Mood  was  likewife  ufed  in  Solemn 
Grave  Mufick;  and  the  Defcant  or  Compofition 
was  of  flow  Time,  adapted  to  Sacred  Hymns  or 
Anthems. 

lonick  Mood  was  for  more  light  and  foft  Mu- 
flck ;  fuch  as  pleafant  amorous  Songs,  Sarabands, 
Corants,  Jiggs,  <&c. 

Phrygian  Mood  was  a  Warlike  kind  of  Mufick, 
fit  for  Trumpets,  Hautboys,  and  other  Inftruments 
of  the  like  Nature  j  whereby  the  Minds  of  Men 
were  animated  to  undertake  Military  Atchieve- 
ments,  or  Martial  Exercifes. 

JEolick  Mood,  being  of  a  more  airy,  foft,  and 
delightful  Sound,  fuch  as  our  Madrigals,  ferved 
to  allay  the  Paflions  by  the  means  of  its  grateful 
Variety  and  melodious  Harmony. 

Thefe  Moods  or  Tones  were  diftinguiflied  into 
Authentick  and  Playal,  with  refped  to  the  divi¬ 
ding  of  the  0 Have  into  its  Fifth  and  Fourth : 
The  Former  was  when  the  Fifth  pofiefled  the 
Lower  Place,  according  to  the  Harmonical  Divifi- 
on  of  an  Ottave  j  and  the  other  was  when  it  flood 
in  the  Upper  Place,  according  to  the  Arithmetical 
Divifion  of  the  fame  Offave. 

MOON.  The  Reafon  why  the  i£  always  fhews 
the  fame  Face  towards  us,  is  becaufe  the  revolves 
round  her  Axis  in  the  Time  of  her  Periodical 
Month. 

For  if  in  moving  in  her  Orbit  round  the  Earth 
fhe  did  notdofo,  but  that  the  Horizon  of  the  Disk 
a  b  kept  always  parallel  to  it  felf  in  all  Pofitions, 
'tis  plain,  that  as  the  Moon  moves  on  in  her  Orbit, 
new  Parts  of  the  former  dark  Hemifphere  will  be¬ 
gin  to  be  enlightned  (orrendred  vifible  to  usj)  as 
appears  plain  from  the  Figure  annexed.  For  fup- 
pofe  the  Moon  to  have  moved  in  her  Orbit  from 
i  to  2,  and  that  her  Diameter  ab  keeps  parallel 
to  its  felf  in  its  firfl  Situation  j  then  her  vifible 
Hemifphere  will  be,  not  as  before  adb ,  but  egf : 
and  when  fhe  comes  into  Pofition  3,  her  vifible 
Hemifphere  will  be  cad,  inftead  of  adb,  as  at 
firfl :  And  laftly,  when  the  Moon  is  at  4,  her  vL 
fible  Hemifphere  will  be  acb,  which  in  the  firfl 
Pofition  was  totally  invifible.  And  this  can’t  be 
otherwife,  if  the  Moon  in  her  Revolution  round 
the  Earth,  don’t  alfo  revolve  round  her  own  Axis 
in  the  fame  exad  Space  of  Time:  But  if  you  fup- 
pofe  her  fo  to  turn  round  her  Axis,  that  the  Dia¬ 
meter  a  b  fhall  always  be  in  a  Normal  Pofition  to 
the  Line  E  ;  as  in  the  2d  and  3d  Pofitions  ef 
and  cd  are ;  ’ris  plain  the  Moon  muft  by  fuch  a 
Motion  round  her  Axis,  always;  fhew  the  fame 


1.  That  the  Moon  moves  daily  from  Weft  to 
Eafi,  and  almoft  in  the  fame  Line  with  the  Earth, 
or  nearly  in  the  Ecliptick. 

For  all  the  Secondary  Planets  defcribe  lefltr  Or¬ 
bits  round  their  Primary,  as  they  do  round  the  Sun  ; 
and  the  Planes  of  their  Orbits  are  not  very  diffe¬ 
rent  from  that  of  the  Ecliptick,  and  thefe  Secon¬ 
dary  Planets,  do  alfo  move  the  fame  Way  as  the 
Primary  ones. 

2.  But  yet  the  Moon  doth  not  move  accurately 
in  the  fame  Plane  of  the  Ecliptick,  deviating  fome- 
times  a  little  to  the  North,  and  fometimes  to  the 
South  j  as  is  apparent  from  her  Meridian  Alti¬ 
tudes.  The  Plane  of  her  Orbit  being  inclined  to 
that  of  the  Ecliptick,  and  interfering  it  in  two 
Points,  which  are  called  the  Moon’s  Nodes. 

3.  The  Phafes  of  the  Moon  are  continually 
changing,  fometimes  fhe  cannot  be  feen  at  all, 
then  fhe  appears  horned,  bifeded,  gibbous,  and 
at  laft  round  or  full ;  And  fo  on  again  in  an  inverfe 
Order. 

For  being  a  fpherical  opake  Body,  and  receiving 
all  her  Light  from  the  Sun :  though  he  will  always 
illuminate  one  Hemifphere  of  her,  yetintheNew- 
moon,  when  that  Hemifphere  is  entirely  turned 
from  you,  and  her  Body  between  the  Sun  and 
the  Eye,  ’tis  impoflible  for  her  to  appear  vifible : 
But  as  foon  as  by  her  Motion  forward  in  her  Orbit, 
Parc  of  that  Hemifphere  comes  to  be  obverted  to 
the  Earth,  fhe  will  begin  to  appear  falcated  or  with 
Horns  of  Light,  and  when  the’  is  got  to  be  90 
degr.  from  the  Sun,  fhe  will  fhew  juft  one  half  of 
her  illuminated  Hemifphere,  &c. 

4.  The  Eclipfe  of  the  Sun  happens  only  at  the 
New-moon,  though  not  at  every  one-  and  that  of 
the  Moon  only  when  fhe  is  at  the  Full,  though  not 
at  every  Full-moon  j  as  is  plain  from  the  Reafon 
and  Nature  of  Eclipfes. 

2  *  Uvy‘  s  ’■  ’*  ’  T 


Face  to  you,  as  in  Fad  (  abftrading  from  her  Vi- 
brationsj  <&c. )  fhe  really  doth. 


The  annual  Regreflion  of  the  Moon’s  Nodes  is 
25  Degrees,  and  the  Nutation  of  her  Orbit  about 
20  Minutes. 

The  Phenomena  of  the  Moon,  on  which,  as 
Foundations,  the  Lunar  Aftronomy  is  built,  are 
fuch  as  thefe. 


5:  That 
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5.  That  obfcure  Part  of  the  Moon’s  Body 
which  the  Sun’s  Kays  do  not  illuminate,  when  (be 
is  Horned  or  Gibbous,  or  even  in  a  Solar  Eclipfe, 
is  not  totally  invifible,  but  appears  with  a  reddifh 
dirty  coloured  -  Light  •  and  that  Light  feems  to 
come  to  the  Moon  by  Reflection  from  the  Earth. 

For  when  the  Moon  is  at  New  to  us,  the  Earth 
is  at  Full  to  the  Lunar  Inhabitants ;  and  the  Light 
of  the  Earth  being  about  15  times  greater  than 
that  ot  the  Moon,  and  the  Moon  fo  little  as  not 
to  obfcure  above  a  20th  Part  of  the  Earth,  the 
Light  from  the  Earth  may  eaflly  be  fuppoled  to 
render  her  a  little  vifible  in  even  folar  Ectipfes. 

6.  The  Eclipfes  of  the  Sun  and  Moon  don’t 
happen  always  in  the  fame  Places  in  the  Zodiack, 
but  in  others  moving  Ml  gradually  backward,  or 
in  Antecedent] a, 

The  Reafon  of  which  is,  that  the  Moon’s  Or¬ 
bit  is  different  from  that  of  the  Ecliptick,  inter¬ 
fering  it  but  in  one  Line,  whofe  extreme  Points 
are  called  the  Nodes,  and  which  Nodes  do  annu¬ 
ally  move  backward  or  in  Antecedentia :  But  the 
Eclipfes  cannot  happen  but  when  the  two  Lu¬ 
minaries  are  in  or  near  thefe  Nodes;  wherefore, 
&c. 

7.  There  is  a  very  fenflble  Difference  in  the  ap¬ 
parent  Length  of  the  Moon’s  Diameter,  at  diffe¬ 
rent  Times. 

For  the  Moon’s  Orbit  being  Elliptical,  her  Di- 
ftance  from  the  Earth  will  be  very  different,  as  lhe 
is  in  different  Parts  of  that  Elliplis;  and  ’tis  found 
that  her  apparent  Diameter  is  nearly  reciprocally 
proportional  to  her  Diffance,  which  Diftance  is 
both  greateft  and  leaf  in  the  Syzygies,  becaufe  the 
Excentricity  of  the  Ellipfls  is  there  greateft. 

8.  The  apparent  Motion  of  the  Moon  is  not 
always  equal,  but  greater  and  lefs  by  Turns,  and 
that  very  lenfibly. 

Which  Phenomenon  arifes  from  feveral  Caufes 
concurring  together.  The  firft  Caufe  of  which  is 
fome  Inequality  even  in  the  mean  Motions  of  the 
Moon-;  for  in  the  Earth’s  Terihelia  the  Moon  is 
Carried  fomething  flower  than  in  the  Aphelia. 

The  next  Caufe  is  the  Elliptick  Figure  of  the 
Lunar  Orbit,  from  whence  the  Moon  muff  move 
fafter  in  her  Terigaum  than  in  her  Apogaum ;  as 
is  the  Cafe  of  all  the  Planets. 

A  3d  Caufe  is  the  continual  changing  of  the 
Excentricity  cf  the  Moon’s  Orbit ;  from  whence 
muff  arife  a  greater  Difference  of  her  Velocity  in 
her  Terigaa,  and  of  her  Tardity  in  her  Apogaa  in 
the  Syzygies  of  the  Apfes  than  in  the  Quadra¬ 
tures. 

To  all  which  we  may  add,  that  the  Moon’s 
Motion  it  felf  is  a  little  retarded  from  the  Syzygies 
to’  the  Quadratures,  and  then  accelerated  a  little 
again  from  thence  to  the  Syzygies,  in  every  Lunar 
Month. 

9.  The  monthly  Motion  of  the  Moon  in  the  E- 
cliptick  is  fwifteft  {  ceteris  paribus )  when  (lie  is  in 
the  Syzygies,  and  floweft  when  (lie  is  in  her  Qua¬ 
dratures  to  the  Sun. 

The  Reafon  of  which  is  to  be  had,  not  from 
any  Syftem  of  Aftonomy,  but  from  the  Phylical 
Principles  of  the  Newtonian  Philoiophy. 
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10.  That  Place  where  the  Moon  appears  leaft, 
and  where  her  Motion  is  floweft,  doth  not  keep 


always  in  the  fame  Degree  of  the  Ecliptick,  but 
moves  fenfibly  forward,  or  in  Confequentia. 

For  tho’  her  A po gaum  go  forward  in  the  Syzy¬ 
gies,  and  backward  in  the  Quadratures,  yet  be¬ 
caufe  the  former  Motion  is  near  twice  asfwi  c  as  the 
latter,  the  Excefs  in  the  whole  Revolution  of  the 
Apjes  muff  be  forward,  and  confequently  the 
Apogaum  will  move  on  in  Confequentia,  as  by  Ob- 
fervation  ’tis  found  it  really  doth. 

11.  The  Latitude  of  the  Moon  is  moveable  01 
changeable,  being  fometimes  greater  and  fometimes 
leffer  (  according  to  the  various  Pofition  of  her 
Orbit  to  the  Sun )  even  in  the  fame  Degree  of 
proper  Longitude. 

This  Difference  of  Latitude  arifes  from  the  va¬ 
rious  Inclination  of  the  Plane  of  the  Moon’s  Orbit 
to  that  of  the  Ecliptick.  For,  as  was  faid  above, 
there  is  an  Inequality  even  in  that  Inclination; 
when  the  Line  of  the  Nodes  is  in  the  Syzygies, 
the  Angle  of  the  Inclination  is  greateft,  and  leaft 
when  that  Line  is  in  the  Quadratures,  and  of  a 
mean  Quantity  in  the  intermediate  Pofltions. 

12.  The  Moon’s  Orbit  is  more  or  lefs  circular 
according  to  its  various  Pofition  in  refped  of  the 

Sun. 

And  fo  it  muft  be,  fined  as  was  fliewn  above, 
the  Excentricity  of  her  Orbit  is  greater  when  the 
Line  of  the  A/pes  is  in  the  Syzygies,  than  when  it 
is  in  the  Quadratures,  by  almoft  half  the  leaft 
Excentricity. 

13.  The  Motion  of  the  Moon  is  very  unequal, 
and  diffimilar  to  its  felf,  whether  you  conflder  it 
in  different  Parts  of  the  fame  Month,  or  in  the 
fimilar  Parts  of  different  Months. 

Nor  is  this  ftrange,  if  you  conflder  the  various 
and  diffimilar  Mutations  above-mentioned. 

14.  The  Light  of  the  Moon  refleded  to  us  is 
fo  weak,  that  even  in  the  Full- moon,  it  will  by 
no  Burning-Giafs  be  brought  to  afford  the  leaft 
Degree  of  Heat. 

The  Rays  of  Light  have  their  Force  decreafed, 

( at  leaft )  as  the  Square  of  their  Diftance ;  and 
confequently  the  Force  of  the  Sun’s  Rays  refleded 
to  us  from  the  Moon,  to  thofe  that  come  to  us 
diredly,  is  decreafed,  at  leaft  in  the  Proportion 
of  the  Square  of  the  Moon’s  Diftance  from  the 
Earth,  to  the  Square  of  the  Moon’s  Semi-diame¬ 
ter  ;  and  by  Calculation  it  will  be  found,  tflat  the 
Light  of  the  Moon  brought  hither,  will  be  in 
Force  but  the  fifty  thoufandth  Part  of  that  which 
comes  hither  diredly  from  the  Sun. 

15.  The  fame  Face  of  the  Moon  nearly,  is  al¬ 
ways  turned  towards  the  Earth. 

The  Reafon  of  which  is,  that  (he  turns  round 
her  own  Axis,  in  the  Time  of  her  menftrual  Mo¬ 
tion  round  the  Earth,  as  1  have  demonftrated  a- 
bove. 

16.  And  yet  there  are  fome  Librations  of  this 
Face,  fo  that  fome  more  Eaftern  and  Weftern  Parts 
of  it,  and  fometimes  fome  more  Northern  and 
Southern  do  alternately  appear. 

The  Reafon  and  Caufe  of  which  libratory  Mo¬ 
tion,  Sir  1J.  Newton,  I  think,  firft  difeovered  or 
communicated. 

Dr.  Hook,  Op.  Toft.  p.  80,  8 1,  accounting  for  the 
Reafon  why  the  Moon’s  Light  affords  no  vifible 
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Heat,  faith,  that  the  Quantity  of  Light  which  falls 
on  the  Hemifphere  of  the  Full-moon,  is  rarified 
into  a  Sphere  about  288  times  greater  in  Diameter 
than  the  C  before  it  arrive  to  us  3  and  confe- 
quently,  that  the  Moon’s  Light  is  104368  weaker 
than  the  Light  of  the  Sun :  Wherefore  it  would 
require  104368  Full-moons  to  give  a  Light  equal 
to  that  of  the  Sun  at  Noon. 

1.  To  find  the  Moon's  Age . 

To  the  Day  of  the  Month  (  at  any  Time )  add 
the  EpaCt  (fee  that  Word)  for  that  Year,  and  the 
Months  from  March  (including  both  Months)  to¬ 
gether,  the  Sum,  if  under  30,  is  the  Moon’s  Age, 
if  above  30.  fubtradt  thirty  out  of  it,  the  Remain¬ 
der  is  the  Age  of  the  Moon. 

N.  B.  If  the  Month  have  but  30  Days,  you 
muft  fubtradt  but  29  inftead  of  30. 

Example ,  May  26,  1708. 

Epadt  18 
Days  in  May  2 6 
Months  from  March  3 


Dedudt  —  30 
The  Moon’s  Age  17  Days: 

If  the  Time  propofedhad  been  between  Jan.  1. 
and  March  the  firft,  you  muft  have  ufed  the  E- 
patt  for  the  Year  before. 

2.  To  find  the  Moon's  being  upon  the  Meridian  or 
Southing. 

Multiply  her  Age  by  4,  and  divide  the  Produdt 
by  5,  the  Quotient  will  give  the  Hours,  and  the 
Remainder  multiplied  by  12  will  give  the  Mi¬ 
nutes,  when  the  Moon  is  leis  than  15  Days  old  3 
but  when  more  than  that,  you  muft  fubdudt  15, 
and  work  with  the  Remainder,  as  before. 

Example,  May  2 6.  1708. 

oon’s  Age  17  Days. 

Dedudt  15 

2 

Multiply  by  4 

Divide  by  5)  8  (1  hour,  36  m. 

5 


Multiply  by  12 

36  Minutes. 

3.  To  find  the  Time  of  the  Moon's  Shining. 

Multiply  her  Age  by  48,  and  divide  the  Pro¬ 
dudt  by  60  3  the  Quotient  fhall  be  the  Hours,  and 
the  Remainder  the  Minutes:  That  is,  if  the 
Moon  be  under  15  Days  old  3  but  if  above,  fub¬ 
tradt  the  Time  of  her  Shining,  found  as  above, 
from  24  Hours3  the  Remainder  will  be  the  Time 
of  her  Shining  in  the  Morning. 


Example,  May  26.  1708. 

Moon’s  Age  17  Days 
48 

136 
68 

60)  816  (136.3670. 

From  2^Hours  60 

Subtradt  13  h.  36  m.  — — 

Remains  the 

Time  of  her 

Shining. 

4.  To  find  how  many  Signs  and  Degrees  the  Moon 
is  departed  from  the  Sun  fince  her  la  ft  Conjuncti¬ 
on  with  him,  or  fince  the  l aft  Mew-moon. 

Double  the  Moon’s  Age,  and  divide  the  Pro¬ 
dudt  by  5,  the  Quotient  is  the  Signs,  and  the  Re¬ 
mainder  (  multiplied  by  6  )  are  the  Degrees. 

Example ,  May  26.  1708. 

The  Moon’s  Age  17  Days. 

2 

5)  34  (6  Signs. 

30 

Remains  4 
Multiply  by  6 

Therefore  the  Moon  is  gone  from  24  Degrees, 
the  Sun  6  Signs,  and  24  Degrees. 

MOON.  The  Periodical  Revolution  of  the 
Moon,  in  reference  to  the  Fixed  Stars,  is  27  Days, 
7  Hours,  43  Minutes :  And  in  the  fame  Space  of 
Time,  by  a  ftrange  Correfpondence  and  Harmony 
of  the  two  Motions,  it  revolves  the  fame  way  about 
its  own  Axis 3  whereby  (one  Motion  as  much 
converting  it  to,  as  the  other  turns  it  from  the  Earth) 
the  fame  fide  is  always  expofed  to  our  Sight. 

The  Librations  of  the  Moon’s  Body,  which  oc- 
cafion  that  the  fame  Hemifphere  exadtly  is  not 
always  expofed  to  our  Sight,  arife  from  the  Ec¬ 
centricity  of  the  Moon’s  Orbit,  from  the  Perturba¬ 
tions  by  the  Sun’s  Attradtion,  and  from  the  Obli¬ 
quity  of  the  Axis  of  the  Diurnal  Rotation  of  the 
Moon’s  own  Orbit  3  without  the  Knowledge  of 
which  Circumftances,  her  Phenomena  were  inex¬ 
plicable,  but  by  the  Confideration  of  them  are  very 
demonftrable. 

The  mean  Horary  Motion  of  the  Moon,  in  re- 
fpedt  of  the  Fixed  Stars,  is  32  minutes,  56  feconds, 
2/]  thirds,  1 2  fourths  and  an  half. 

The  Moon  is  diftant  from  the  Earth,  accord- 
ding  to  moft  Aftronomers,  593  according  to  Vin- 
deline,  603  Copernicus,  60  }  3  Kircher,  6263  and 
according  to  Tycho,  56  *  Semidiameters  of  the 
Earth.  Sir  Ifiaac  Newton  thinks  the  Diftance  ought 
to  be  efteemed  about  61 :  Therefore  the  mean 
Diftance  may  be  reckoned  60.  But  if  the  Earth 
and  Moon  move  both  round  the  Sun,  with  their 
common  Centre  of  Gravity,  that  admirable  Aftro- 
nomer  demonftrates,  that  the  Diftance  between 
the  Centres  of  the  Earth  and  Moon,  will  be  60  * 
of  the  Earth’s  Semidiameter,  Prop.  60.  Lib.  1. 
Princip. 
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She  is  nearer  the  Earth  at  her  Syzygy ,  than  in  the 
Quadrature,  by  ^  Part  of  the  Diftance. 

According  to  M.  CaJJini,  the  Moon’s  greateft 
Diftance  from  the  Earth  is  61,  the  mean  Diftance 
56,  and  the  lead  Diftance  52  Semi-diameters  of 
the  Earth. 

The  Power  of  the  Moon’s  Influence  as  to  the 
Tides,  is  to  that  of  the  Sun  as  6  f  to  one.  Sir  IJaac 
Newton. 

As  to  the  Inequality  of  the  Moon’s  Motion, 

( which  proceeds  from  the  Adtion  of  the  Sun,  di- 
fturbing  the  Motion  of  the  Secondary  Planets ) 
the  moves  fwifter,  and  defcribes  f  by  a  Radius 
drawn  from  it  to  the  Earth)  a  greater  Area  in 
proportion  to  the  Time,  hath  an  Orbit  lefs  cur¬ 
ved,  and  by  that  means  comes  nearer  to  the  Earth 
in  her  Syzygies  or  Conjunctions,  than  in  the  Qua¬ 
dratures,  urilefs  the  Motion  of  her  Eccentricity 
hinder  it:  Which  Eccentricity  is  greateft,  when 
the  Apogeum  of  the  Moon  happens  in  the  Con¬ 
junctions;  and  is  leaft,  when  the  Apogeum  hap¬ 
pens  at  the  Quadratures.  And  therefore  the  Moon 
is  fwifter  as  well  as  nearer  to  us  in  her  Perigeum, 
and  more  remote  and  flower  in  her  Apogeum  at 
the  Conjunctions,  than  at  the  Quadratures;  and 
her  Motion  is  fwifter  alfo  in  the  Earth’s  Aphelion, 
than  in  its  Perihelion.  The  Apogeum  alfo  goes 
forward  fwifter  in  the  Conjunctions,  and  goes 
flower  at  the  Quadratures:  But  her  Nodes  are  at 
reft  in  the  Conjunctions,  and  do  recede  moft  fwiftly 
in  the  Quadratures. 

The  Moon  alfo  perpetually  changes  the  Figure 
of  her  Orbit,  or  the  Species  of  the  Ellipfe  fhe 
moves  in. 

There  are  alfo  fome  other  Inequalities  in  the 
Motions  of  this  Planet,  which  can  hardly  be  redu¬ 
ced  to  any  certain  Rule:  As,  That  the  Velocities 
or  Horary  Motions  of  the  Apogeum  and  Nodes, 
and  their  Equations,  and  the  Difference  between 
the  greateft  Eccentricity  in  the  Conjunctions,  and 
the  leaft  in  the  Quadratures;  and  that  Inequality 
which  is  called  the  Variation  of  the  Moon:  All  thefe 
do  increale  and  decreafe  annually,  in  a  triplicate 
Ratio  of  the  apparent  Diameter  of  the  Sun:  And 
this  Variation  is  increafed  and  diminifhed  in  a  du¬ 
plicate  Ratio  of  the  Time  between  the  Quadra¬ 
tures;  as  Sir  IJaac  Newton  proves  in  many  places 
of  his  Pr.ncipia. 

That  Curious  Perfon  found  the  Apogeum  in  the 
Moon’s  Syzygies  to  go  forward  23  min.  each  Day 
in  refpeCt  of  the  Fixed  Stars;  and  to  go  backward 
1 6  min.  J  each  Day  in  the  Quadratures:  And 
therefore  tne  middle  Annual  Motions  he  eftimates 
at  40  deg. 

•  This  differs  fomething  from  Mr.  'Elam feed’s  A- 
ftronomical  Tables;  where  the  Diurnal  Progrcffion 
of  the  Moon’s  Apogeum  is  24  min.  28  feconds  in 
the  Syzyges,  and  the  Receflion  20  min.  12  feconds 
in  the  Quadratures.  See  the  Words  Secondary 
r  Planets. 

That  the  Caufe  of  the  Secondary  Light  of  the  Moon , 
as  they  call  it;  that  is,  the  obfeure  Part  of  her, 
appearing  like  kindled  Allies,  juft  before  and  after 
the  Change  or  New  Moon,  is  the  Sun’s  Rays  re¬ 
flected  from  the  bright  Hemifphere  of  the  Earth  to 
thofe  dark  Parts  of  the  Moon,  and  thence  again 
reflected  to  the  Earth  deftitute  of  the  Sun’s  Light ; 
fee  proved  in  Zucchius  Phtlofoph.  Optic.  Nov.  from 
p.  247,  to  p.  260.  And  alio  in  Tacquefs  Opera  Geo - 
metrica. 

The  Excellent  Sir  Ifaac  Newton  makes  it  a  Pro- 
pofltion  to  enquire  into  the  Figure  of  the  Moon  ; 
and  fuppoiing  it,  as  its  firft  Original,  to  have  been 
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a  Fluid,  like  to  oilY  Sea,  he  calculates,  that  the 
Attraction  of  our  Earth  would  raile  the  Water 
there  to  near  90  Foot  high,  as  the  Attraction  of  the 
Moon  raifeth  our  Water  to  12  Foot:  Whence  the 
Figure  of  the  Moon  muft  be  a  Spheroid,  whofc 
greateft  Diameter  extended,  will  pais  through  the 
Centre  of  our  Earth;  and  will  be  longer  than  the 
other  Diameter  perpendicular  to  ir,  by  180  Feet- 
And  from  hence  it  comes  to  pafs,  that  we  fee  al- 
waysthe  fame  Face  of  the  Moon:  For  fhe  cannot 
reft  in  any  other  Pofition,  but  will  continually  en¬ 
deavour  to  conform  her  felf  to  this  Situation  Prop. 
38.  Lib.  3. 

The  Moon  hath  properly  no  Atmofphere,  fuch 
asour  Earth  hath,  abounding  with  Clouds,  Winds, 
Thunder  or  Lightning;  becaufe  her  Face  always, 
when  our  Air  is  clear,  appears  diftinCt  and  ciefir; 
and  by  our  Telefcopes  we  can  fee  the  Sun’s  Light 
pafs  regularly  and  uniformly  from  one  mountainous 
Place  to  another. 

Mr.  Flam  feed  in  Philofoph.  Tran  fall.  N.  154. faith, 
Thatthe  belt  Tables  of  the  Moon's  Motions  do  err 
12  minutes,  or  more,  in  her  apparent  Place ;  which 
caufes  a  Fault  of  Half  an  Hour,  or  7  i  Degrees  of 
the  Longitude  of  Places  endeavoured  to  be  found 
out  by  her. 

Mr.  Azout  fays.  That  this  Planet’s  Diameter 
never  appear’d  to  him  above  33  min.  and  never 
lefs  than  24  min.  45  feconds. 

Sir  Ifaac  Newton  reckons  the  mean  Diameter  of 
the  Moon  to  be  32  minutes,  12  feconds,  as  the  Sun’s 
is  31  minutes,  27  feconds. 

The  Denfity  of  the  Moon  he  concludes  to  be 
to  that  of  the  Earth,  as  9  to  5  nearly :  And  that 
the  Mafs  or  Quantity  of  Matter  in  the  Moon  to 
that  of  the  Earth,  is  as  1  to  26  nearly. 

The  famous  Dr.  Wallis  agrees  with  Des  Cartes 
in  the  Solution  of  that  Difficulty,  Why  the  Moon 
appears  to  our  common  Sight  fo  much  bigger 
when  near  the  Horizon,  than  fhe  doth  when  near 
the  Meridian ;  though  fhe  be  (  nearly  )  one  Semi¬ 
diameter  of  the  Earth  nigher  to  us  in  the  latter 
Cafe,  than  in  the  former :  Which  is.  That  the 
Horizontal  Moon  is  capable  of  being  compared 
with  many  intervening  Objedts,  interpofed  Hills.. 
<&c.  but  the  Meridional  Moon  hath  nothing  to  be 
compared  withal;  and  therefore  the  Diftance  be¬ 
tween  us  and  her,  is  judged  to  be  vaftly  greater, 
than  when  fhe  is  in  the  Horizon.  He  fays.  It  can¬ 
not  be  at  all  from  the  Refradtion  of  Vapours  near 
the  Horizon,  becaufe  that  can  only  increale  the 
Altitude  of  her,  but  not  her  Azimuth  or  Breadth  ; 
for  the  Horizon,  in  the  whole,  will  always  be  but 
a  Circle.  Philof.TranJ  N.  187. 

The  Plane  of  the  Moon’s  Orbit  is  inclined  to 
that  of  the  Ecliptick,  and  makes  with  it  an  Angle 
of  about  5  Degrees.  Greg.  A(lron.  And  this  De¬ 
clination  varies;  and  is  greateft  when  the  Moon  is 
in  the  Quadratures,  and  leaft  when  Hie  is  in  her 
Syzygies. 

By  means  of  the  Spots  in  the  Moon  (  which  He - 
velius,  Grimaldus  and  Riccio/us  gave  Names  to)  the 
Lunar  Eclipfes  are  more  accurately  obferved  than 
formerly,  to  the  great  Advancement  of  Geography 
and  Navigation,  in  fettling  the  Longitudes  of  Pla¬ 
ces  :  For  the  Immerflons  and  Emerflons  of  thele 
Spots  from  the  Shadow  of  the  Earth,  arc  moft  nicely 
determined. 

Although  the  Moon’s  Period  round  the  Earth  be 
in  27  Days,  7  Hours,  of  an  Hour,  (which  is 
the  Periodical  Month )  yet  becaule  in  the  Space 
of  a  Periodical  Month,  the  Earth  alfo  with  its 
Satellite,  the  Moon,  is  moved  on  almoft  an  en- 
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tire  Sign,  in  Conjequentia  ;  therefore  the  Point  of 
the  Moon’s  Orbit,  in  the  laft  Conjunction,  or 
New  Moon,  will  be  gotten  too  far  to  the  Weft- 
ward  :  And  therefore  the  Moon  cannot  come 
yet  to  a  new  Conjunction  with  the  Sun,  but 
wants  of  it  2  Days  and  5  Hours;  which  mull  be 
paft  before  the  entire  Lunation  will  be  over,  and 
before  the  Moon  hath  exhibited  all  her  Fhafes. 
Tbefe  2  Days  and  5  Hours  therefore  being  added 
to  the  Periodical  Month,  make  the  Synodical  one, 
which  confifts  of  29  Days,  12  Hours,  and  £  of  an 
Hour. 

Mr.  Flamfieed  makes  the  Lunar  Periodical  Month 
to  be  27  days,  7  Hours,  43  minutes,  7  feconds  3 
as,  on  Enquiry,  he  affured  me. 

The  other  fecondary  Planets  move  fwifter  round 
their  Axes  than  the  Moon  3  for  her  (as  the  Earth’s) 
uniform  Revolution  round  her  Axis,  is  juft  the 
Time  of  her  Periodical  Month  above-mentioned: 
Which  is  the  Reafon  that  fhe  always  obverts  the 
fame  Face  towards  us,  allowing  a  little  for  that 
Motion  of  hers  which  they  call  her  Libration.  See 
Eveftion  and  Libration. 

The  Axis  of  this  Motion  is  always  parallel  to  its 
felf,  and  therefore  cannot  be  at  Right  Angles  with 
the  Plane  of  the  Moon’s  Orbit,  (  for  this,  by  reafon 
of  the  Sun’s  Perturbation  of  her  Motion,  is  conti¬ 
nually  changing )  but  is  inclined  to  it,  and  is  almoft 
at  Right  Angles  with  the  unchangeable  Plane  of  the 
Ecliptic  k. 

Tho’  the  Moon,  as  well  as  the  Earth,,  and  pro¬ 
bably  all  the  Planets,  be  of  a  Figure Oblately Sphe¬ 
roidical,  ( that  is,  having  its  Diameter  at  the  Equa¬ 
tor  longer  than  its  Axis )  yet  the  Excefs  of  the  E- 
quatorial  Diameter  in  her,  is  fo  inconfiderable,  that 
fhe  may  well  enough  pafs  for  a  Globe ;  and  per¬ 
haps  this  nearly  Spherical  Figure  of  the  Moon,  may 
be  the  Refult  of  her  flow  Motion  round  her  Axis: 
For  Jupiter ,  which  moves  the  fwifteft  of  any 
round  its  Axis,  is  of  a  Figure  more  Oblate  than  any 
other  Planet. 

If  an  Eye  were  placed  in  the  Moon,  it  would 
judge,  that  the  Sun,  the  Earth,  and  the  other  Pla¬ 
nets,  together  with  the  Fixed  Stars,  did  move  from 
Eaft  to  Weft  on  the  Poles  of  the  Ecliptick  in  a 
Periodical  Month,  becaufe  in  that  Space  of  Time, 
the  Moon  turns  round  her  Axis;  and  thefe  Poles 
of  the  Ecliptick  would  be  very  remarkable  and 
confpicuous;  for  the  North  Pole  would  be  near  a 
Star  of  the  fourth  Light,  in  the  third  Flexure  of 
Draco,  which  would  be  but  three  Degrees  diflance 
from  the  true  Pole  of  the  Ecliptick,  and  the  Sou- 
thern  would  be  diftinguifhed  by  the  four  Stars  in 
Xiphia  Pifces,  one  of  which  is  nearer  that  Pole  of 
the  Ecliptick,  than  the  Pole-ftar  is  to  the  Ardfick 
Pole:  And  it  would  be  yet  more  remarkable  by 
the  Nearnels  of  the  Nubecula  major. 

The  apparent  Revolution  of  the  Sun  (to  a  Lunar 
Spectator)  about  the  Moon  feemingly  at  reft,  would 
feem  longer  than  really  it  is,  becaufe  of  the  Moon’s 
being  carried  along  with  the  Earth  round  the  Sun 
in  Confequentia :  So  that  the  Natural  Day  in  the 
Moon  would  be  an  entire  Synodical  Month ; 
wherefore  there  the  Sun  will  appear  to  rife  but  12 
times,  but  the  Fixed  Stars  13.  And  more  exactly, 
in  19  Years  the  Sun  will  rife  235  times,  and  the 
Fixed  Stars  25-4 :  And  the  riflng  Sun  will  always 
be  almoft  an  whole  Sign  forwarder  than  he  was  the 
Day  before. 

The  Lunar  Natural  Day  would  appear  to  be 
near  equally  divided  into  Light  and  Darknefs, 
becaufe  the  Axis  of  the  Moon’s  Revolution  is 
nearly  at  Right  Angles  with  the  Plane  of  her  Or¬ 


bit  round  the  Sun;  fo  that  fhe  enjoys  a  perpetual 
Equinox:  And  there  can  be  no  Twilight,  becaufe 
this  Planet  hath  no  Atmofphere.  In  one  half  of 
the  Moon’s  Surface  (  except  juft  near  the  Edge  of 
the  other  Hemifphere )  the  Earth  cannot  be  feen 
by  our  Spectator ;  whereas  in  the  other  half  it  will 
be  always  vifible,  and  feem  fix’d  in  the  Heavens 
like  a  Star. 


Fhe  Famous  Sir  Isaac  Newton’* 
Theory  of  the  MOON. 

This  Theory  hath  been  long  expected  by  all  the 
true  Lovers  of  Ajlronomy,  was  communicated  from 
Sir  ljaac  Newton,  to  Dr.  Gregory,  A  [Iron.  Profejjor 
at  Oxford,  and  by  him  publifhed  in  his  AJlron. 
Elem.  Philof.  &  Geomet.-p.  336.  From  whence,  as 
it  was  lately  tranflated  into  EngliJJj ,  I  thought  fit  to 
inlert  it  here. 

By  this  Theory,  what  by  all  Aftronomers  was 
thought  moft  difficult  and  almoft  impoffible  to  be 
done,  the  Excellent  Sir  Ifaac  Newton  hath  now 
effected;  viz.  To  determine  the  Moon’s  Place 
even  in  her  Quadratures,  and  all  other  Parts  of  her 
Orbit,  befides  the  Syzygies,  fo  accurately  by  Cal¬ 
culation,  that  the  Difference  between  that  and  her 
true  Place  in  the  Heavens,  flhallfcarce  be  two  Mi¬ 
nutes,  and  is  ufually  fo  fmall,  that  it  may  well 
enough  be  reckon’d  only  as  a  Defect  in  the  Obfer- 
vation.  And  this  Sir  Ifaac  Newton  experienced 
by  comparing  it  with  very  many  Places  of  the 
Moon,  obferv’d  by  Mr.  Flamfieed,  and  communi¬ 
cated  to  him. 

The  Royal  Obfervatory  at  Greenwich,  is  to  the 
Weft  of  the  Meridian  of  Paris  2  deg.  19  min. 
Of  Urainburgh  12  deg.  71  min.  30  feconds.  And 
of  Gedanum  18  deg.  48  minutes. 

The  mean  Motions  of  the  Sun  and  Moon,  ac¬ 
counted  from  the  Vernal  Equinox  at  the  Meridian 
of  Greenwich,  I  make  to  be  as  folioweth. 

The  laft  Day  of  December  1680,  at  Noon  (Old 
Stile)  the  mean  Motion  of  the  Sun  was  9  Signs 
20  deg.  34  min.  46  feconds.  Of  the  Sun’s  Apo- 
geum,  was  3  S.7  deg.  23.  min.  30  fee. 

The  mean  Morion  of  the  Moon  at  that  time, 
was  6  S.  1  deg.  35  min.  4$  feconds.  And  of  her 
Apogee,  8  S.  4  deg.  28  min.  5  feconds.  Of  the 
Alcending  Node  of  the  Moon’s  Orbit,  5  S.  24  deg. 
14  min.  35  feconds,  &c. 

And  on  the  laft  Day  of  December  1700,  at  Noon, 
the  mean  Motion  of  the  Sun,  was  9  S.  20  deg.  43 
min.  50  feconds.  Of  the  Sun’s  Apogee,  3  S.  7. 
deg.  44  min.  30  feconds.  The  mean  Motion  of 
the  Moon  was  10  S.  15  deg.  19  min.  50  feconds. 
Of  the  Moon’s  Apogee,  it  S.  8  deg.  18  min.  20 
feconds.  And  of  her  Alcending  Node,  4  S.  27 
deg.  24  min.  20  feconds.  For  in  20  Julian  Years, 
or  7305  Days,  the  Sun’s  Motion  is  20  Revolut. 
o  S.  o  deg.  9  min.  4  feconds.  And  the  Motion  of 
the  Sun’s  Apogee,  21  min.  o  feconds. 

The  Motion  of  the  Moon  in  the  fame  time,  is 
247  Revolut.  4  S.  13  deg.  34  min.  5  feconds. 
And  the  Motion  of  the  Lunar  Apogee,  is  2  Re¬ 
volut.  3  S.  3  deg.  50  min.  15  feconds.  And  the 
Motion  of  her  Node,  1  Revolut.  o  S.  26  deg.  50 
min.  15  feconds. 

All  which  Motions  are  accounted  from  the  Ver¬ 
nal  Equinox :  Wherefore  if  from  them  there  be 
fubtradted  the  Receffion  or  Motion  of  the  Equi¬ 
noctial  Point,  in  Antecedentia,  during  that  fpace, 
which  is  16  min.  o  fee.  there  will  remain  the  Mo¬ 
tions 
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tions  in  reference  to  the  Fix’d  Stars  in  20  Julian 
Years,  viz.  the  Sun’s  19  Revol.  n  S.  29  deg. 
52  min.  24  feconds.  Of  his  Apogee,  4  min.  20 
feconds.  And  the  Moon’s  247  Revol.  4S.  13  deg. 
17  min.  25  feconds.  Of  her  Apogee,  2  Revol.  3  S. 

3  deg.  33  min.  35  feconds.  And  of  the  Node  of 
the  Moon,  1  Revol.  o  S.  27  deg.  6  min.  55 
feconds. 

According  to  this  Computation  the  Tropical  Tear 
Is  365  Days,  5  Hours,  48  Minutes,  57  Seconds. 
And  the  Syderal  Tear  is  365  Days,  6  Hours,  9  Mi¬ 
nutes,  14  feconds. 

Thefe  mean  Motions  of  the  Luminaries  are  af- 
fedted  with  various  Inequalities:  Of  which, 

1.  There  are  the  Annual  Equations  of  the  a- 
forefaid  mean  Motions  of  the  Sun  and  Moon,  and 
of  the  Apogee,  and  Node  of  the  Moon. 

The  Annual  Equation  of  the  mean  Motion  of 
the  Sun,  depends  on  the  Eccentricity  of  the  Earth’s 
Orbit  round  the  Sun,  which  is  16  44  of  fuch  Parts, 
as  that  the  Earth’s  mean  Diftance  from  the  Sun 
fhall  be  1000 :  Whence  ’tis  called  the  Equation  of 
the  Centre,  and  is  when  greateft  1  deg.  56  min. 
20  feconds. 

The  greareft  Annual  Equation  of  the  Moon’s 
mean  Motion,  is  11  deg.  49  feconds ;  of  her  A- 
pogee,  20  min.  and  of  her  Node  9  minutes  30 
teconds. 

And  thefe  four  Annual  Equations  are  always  mu¬ 
tually  proportional  one  to  another:  Wherefore 
when  any  of  them  is  at  the  greateft,  the  other  three 
will  alfo  be  greateft;  and  when  any  one  lellens, 
the  other  three  will  alfo  be  diminilhed  in  the  fame 
Rath. 

The  Annual  Equation  of  the  Sun’s  Centre  being 
given,  the  three  other  correfponding  Annual  Equa¬ 
tions  will  be  alfo  given  ;  and  therefore  a  Table  of 
that  will  ferve  for  all.  For  if  the  Annual  Equation 
of  the  Sun’s  Centre  be  taken  from  thence,  for  any 
Time,  and  be  called  P,  and  let  P  =  Q,  Q_-f- 
yT  Q.  =  R>  t  ?  =  D,  D  -f~  fr  D  =  E,  and 
D  —  D  =  2  F;  then  shall  tne  Annual  Equati¬ 
on  of  tne  Moon’s  mean  Motion  for  that  time  be 
R,  that  of  the  Apogee  of  the  Moon  will  be  E, 
and  that  of  the  Node  F. 

Only  obferve  here.  That  if  the  Equation  of  the 
Sun’s  Centre  be  required  to  be  added ;  then  the 
Equation  of  the  Moon’s  mean  Motion  muft  be 
lubtradted,  that  of  her  Apogee  muft  be  added,  and 
that  of  the  Node  fubd uded.  And  on  the  contrary, 
if  the  Equation  of  the  Sun’s  Centre  were  to  be 
fubduded,  the  Moon’s  Equation  muft  be  added, 
the  Equation  of  her  Apogee  fubduded,  and  that  of 
her  Node  added. 

There  is  alfo  an  Equation  of  the  Moon’s  mean 
Motion,  depending  on  the  Situation  of  her  Apogee, 
in  refped  of  the  Sun;  which  is  greateft  when  the 
Moon’s  Apogee  is  in  an  Odant  with  the  Sun,  and 
is  nothing  at  all  when  it  is  in  the  Quadratures  or 
or  Syzygies.  This  Equation,  when  greateft,  and 
the  Sun  in  Perigao,  is  3  min.  56  feconds.  But  if 
the  Sun  be  in  Apogao,  it  will  never  be  above  3 
min.  34  feconds.  At  other  Diftances  of  the  Sun 
from  the  Earth,  this  Equation,  when  greateft,  is  re¬ 
ciprocally  as  the  Cube  of  fuch  Diftance.  But  when 
the  Moon’s  Apogee  is  any  where  but  in  the  Off  ants, 
this  Equation  grows  lels,  and  is  moftly  at  the  fame 
Diftance  between  the  Earth  and  Sun,  as  the  Sine 
of  the  double  Diftance  of  the  Moon’s  Apogee, 
from  the  next  Quadrature  or  Syzygy,  to  the  Ra¬ 
dius. 

This  is  to  be  added  to  the  Moon’s  Motion  while 
her  Apogee  paffes  from  a  Quadrature  with  the  Sun 


to  a  Syzygy ;  but  this  is  to  be  fubtraded  from  it, 
while  the  Apogee  moves  from  the  Syzygy  to  the 
Quadrature. 

There  is  moreover  another  Equation  of  the 
Moons  Motion,  which  depends  on  the  Afped  of 
the  Nodes  of  the  Moon’s  Orbit  with  the  Sun  :  And 
this  is  greateft,  when  her  Nodes  are  in  Oftants  to 
the  Sun,  and  vanifhes  quite,  when  they  come  to 
their  Quadratures  or  Syzygies.  This  Equation  is 
proportional  to  the  Sine  of  the  double  Diftance  of 
the  Node  from  the  next  Syzygy,  or  Quadrature; 
and  at  greateft,  is  but  47  feconds.  This  muft  be 
added  to  the  Moon’s  mean  M  otion,  while  the  Nodes 
are  palling  from  their  Syzygies  with  the  Sun  to 
their  Quadratures  with  him ;  but  fubtraded  while 
they  pals  from  the  Quadratures  to  the  Syzygies 

From  the  Sun’s  true  Place  take  the  equated 
mean  Motion  of  the  Lunar  Apogee,  as  was  above 
ftiewed,  the  Remainder  will  be  the  Annual  Argu¬ 
ment  of  the  faid  Apogee.  From  whence  the  Ex- 
centricity  of  the  Moon,  and  the  fecond  Equation  of 
her  Apogee  may  be  compared  after  the  manner 
following  (  which  takes  place  alfo  in  the  Computati¬ 
on  of  any  other  intermediate  Equations  ) 
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Let  T  reprefent  the  Earth,  TS  a  Right  Line 
joining  the  Earth  and  Sun,  T  A  C  B  a  Right  Line 
drawn  from  the  Earth  to  the  middle  or  mean  Place 
of  the  Moon’s  Apogee,  equated  as  above :  Let  the 
Angle  ST  A  be  the  Annual  Argument  of  the 
aforelaid  Apogee,  T  A  the  leaft  Eccentricity  of  the 
Moon’s  Orbit,  T  B  the  greateft.  Biffed  A  B  in 
C;  and  on  the  Centre  C,  with  the  Diftance  AC 
deferibe  a  Circle  A  F  B,  and  make  the  Angle  B  C  F 
=  to  the  double  of  the  Annual  Argument.  Draw 
the  Right  Line  T  F,  that  fhall  be  the  Eccentricity 
of  the  Moon’s  Orbit;  and  the  Angle  BTF,  is  the 
fecond  Equation  of  the  Moon’s  Apogee  required. 

In  order  to  whofe  Determination,  let  the  mean 
Diftance  of  the  Earth  from  the  Moon,  or  the  Se¬ 
midiameter  of  the  Moon’s  Orbit,  be  1000000;  then 
fhall  its  greateft  Eccentricity  T  A  be  66782  fuch 
Parts;  and  the  leaft  T  A,  43319.  So  that  the 
greateft  Equation  of  the  Orbit,  viz.  when  the  Apo¬ 
gee  is  in  the  Syzygies,  will  be  7  deg.  39  min.  30 
feconds,  or  perhaps  7  deg.  40  min.  ( for  I  lufped 
there  will  be  fome  Alteration  according  to  the  Po- 
fitionof  the  Apogee  in  Cancer  or  Capricorn ).  But 
when  it  is  in  Quadrate  to  the  Sun,  the  greateft 
Equation  aforefaid  will  be  4  deg.  57  min.  56  fe¬ 
conds;  and  the  greateft  Equation  of  the  Apogee 
12  deg.  15  min.  4  feconds. 

Having  from  thefe  Principles  made  a  Table  of 
the  Equation  of  the  Moon’s  Apogee,  and  of  the 
Eccentricities  of  her  Orbit  to  each  Degree  of  the 
Annual  Argument,  from  whence  the  Excentricky 
T  F,  and  the  Angle  BTF  ( viz.  the  fecond  and 

principal 
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principal  liquation  of  the  Apogee)  may  eafily  be 
had  for  any  Time  required ;  let  the  Equation 
thus  found,  be  added  to  the  firft  Equated  Place 
of  the  Moon’s  Apogee,  if  the  Annual  Argument 
be  lels  than  90  Degrees,  or  greater  than  180  De¬ 
grees,  and  lets  than  270 ;  otherwife  it  muft  be 
fubdudted  from  it;  and  the  Sum  or  Difference 
Iftall  be  the  Place  of  the  Lunar  Apogee  feconda- 
rily  equated ;  which  being  taken  from  the  Moon’s 
Place  equated  a  third  time,  fhall  leave  the  mean 
Anomaly  of  the  Moon  correfponding  to  any  gi¬ 
ven  Time.  Moreover,  from  this  mean  Anomaly 
of  the  Moon,  and  the  before-found  Eccentricity 
of  her  Orbir,  may  be  found  (by  means  of  a 
Table  of  Equations  of  the  Moon’s  Centre  made 
to  every  Degree  of  the  mean  Anomaly,  and  fome 
Eccentricities,  viz.  45000,  50000,  55000,  6ocoo 
and  65000)  the  P rofiaphoerefs  or  Equation  of  the 
Moon’s  Center,  as  in  the  common  way:  And 
this  being  taken  from  the  former  Semi-circle  of 
the  middle  Anomaly,  and  added  in  the  latter  to 
the  Moon’s  Place  thus  thrice  equated,  will  pro¬ 
duce  the  Place  of  the  Moon  a  fourth  time  equated. 

The  greateft  Variation  of  the  Moon  ( viz.  that 
which  happens  when  the  Moon  is  in  an  Odfant 
with  the  Sun )  is  nearly,  reciprocally  as  the  Cube 
of  the  Dilfance  of  the  Sun  from  the  Earth.  Let 
that  be  taken  37  min.  25  feconds,  when  the  Sun 
is  in  Yerigeeo,  and  33  min.  4®  feconds,  when  he 
is  in  Apogao:  and  let  the  Differences  of  this  Va¬ 
riation  in  the  Odants  be  made  reciprocally  as 
the  Cubes  of  the  Diftances  of  the  Sun  from  the 
Earth ;  and  lb  let  a  Table  be  made  of  the  afore- 
faid  Variation  of  the  Moon  in  her  Odants  (or  its 
Logarithms)  to  every  Tenth,  Sixth  or  Fifth  Di¬ 
ftance  of  the  mean  Anomaly :  and  for  the  Varia¬ 
tion  out  of  the  Odants,  make,  as  Radius  to  the 
Sine  of  the  double  Diftance  of  the  Moon  from 
the  next  Syzygy  or  Quadrature  :  :  fo  let  the  atore- 
found  Variation  in  the  Odant  be  to  the  Variation 
congruous  to  any  other  Afped ;  and  this  added  to 
the  Moon’s  Place  before-found  in  the  firft  and 
third  Quadrant  (accounting  from  the  Sun)  or  fub- 
duded  from  it  in  the  fecond  and  fourth,  will  give 
the  Moon’s  Place  equated  a  fifth  time. 

Again,  as  Radius  to  the  Sine  of  the  Sum  of  the 
Diftances  of  the  Moon  from  the  Sun,  and  of  her 
Apogee  from  the  Sun’s  Apogee  ( or  the  Sine  of 
the  Excefs  of  that  Sum  above  360  deg. )  :  :  lb  is 
2  min.  10  feconds,  to  a  fixth  Equation  of  the 
Moon’s  Place,  which  muft  be  fubtraded,  if  the 
aforelaid  Sum  or  Excefs  be  lefs  than  a  Semi-Circle, 
but  added,  if  it  be  greater.  Let  it  be  made  alfo, 
as  Radius  to  the  Sine  of  the  Moon’s  Diftance 
from  the  Sun  :  :  fo  2  deg.  20  feconds  to  a  feventh 
Equation :  which,  when  the  Moon’s  Light  is  in- 
creafing,  add ;  but  when  decreafing,  fubtrad ;  and 
the  Moon’s  Place  will  be  equated  a  feventh  time, 
and  this  is  her  Place  in  her  proper  Orbit. 

Note  here.  The  Equation  thus  produced  by  the 
mean  Quantity  2  degrees  20  feconds,  is  not  al¬ 
ways  of  the  fame  Magnitude,  but  is  increafed 
and  diminifhed  according  to  the  Pofiiion  of  the 
Lunar  Apogee.  For  if  the  Moon’s  Apogee  be  in 
Conjundion  with  the  Sun’s,  the  aforefaid  Equation 
is  about  54  feconds  greater:  But  when  the  Apogees 
are  in  Oppofition,  ’tis  about  as  much  lefs;  and  it 
librates  between  its  greateft  Quantity  3  minutes  14 
feconds,  and  its  leaft  1  minute  26  feconds.  And 
this  is  when  the  Lunar  Apogee  is  in  Conjundion 
or  Oppofition  with  the  Sun’s:  But  in  the  Quadra¬ 
tures,  the  aforefaid  Equation  is  to  be  leffen’d  about 
50  feconds,  or  one  minute,  when  the  Apogees  of 


the  Sun  and  Moon  are  in  Conjundion ;  but  if 
they  are  in  Oppofition,  for  want  of  a  fufficient 
Number  of  Obfervations,  I  cannot  determine 
whether  it  is  to  be  lefifen’d  or  increas’d.  And  even 
as  to  the  Augment  or  Decrement  of  the  Equation, 
2  minutes  20  feconds  above-mentioned,  I  dare 
determine  nothing  certain,  tor  the  lame  Reafon, 
viz.  the  want  of  Obfervation  accurately  made. 

If  the  fixth  and  feventh  Equations  are  augmen¬ 
ted  or  diminifhed  in  a  reciprocal  Ratio  of  the  Di¬ 
ftance  of  the  Moon  from  the  Earth,  e.  in  a  di¬ 
rect  Ratio  of  the  Moon’s  Horizontal  Parallax;  thiy 
will  become  more  accurate :  And  this  may  readily 
be  done,  if  Tables  are  firft  made  to  each  Minu:e 
of  the  faid  Parallax,  and  to  every  fixth  or  fifth 
Degree  of  the  Augment  of  the  fixth  Equation  for 
the  fixth,  as  of  the  Diftance  of  the  Moon  from 
the  Sun,  for  the  feventh  Equation. 
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From  the  Sun’s  Place,  take  the  mean  Motion 
of  the  Moon’s  afeending  Node,  equated  as  above; 
tfie  Remainder  fhall  be  the  Annual  Argument  of 
the  Node,  whence  its  fecond  Equation  may  be 
computed  after  the  following  manner  in  the  pre¬ 
ceding  Figure. 

Let  T,  as  before,  reprefent  the  Earth ;  T  S  a 
Right  Line  conjoining  the  Earth  and  Sun:  Let 
alfo  the  Line  T  A  C  B,  be  drawn  to  the  Place  of 
the  Afeending  Node  of  the  Moon,  as  above  e- 
quated;  and  let  ST  A  be  the  Annual  Argument 
of  the  Node.  Take  TA  from  a  Scale,  and  let  it 
be  to  A  B  ::  as  56  to  3,  or  as  n  *  to  1.  Then 
bidedf  B  A  in  C,  and  on  C  as  a  Centre,  with 
the  Diftance  C  A,  deferibe  a  Circle  as  A  F  B, 
and  make  the  Angle  BCF,  equal  to  double  the 
Annual  Argument  of  the  Node  before  found  :•  So 
fhall  the  Angle  B  T  F,  be  the  fecond  Equation  of 
the  Afeending  Node:  Which  muft  be  added 
when  the  Node  is  paffing  from  the  Quadrature 
to  a  Syzygy  with  the  Sun,  and  fubduded  when 
the  Node  moves  from  a  Syzygy  towards  a  Qua¬ 
drature.  By  which  means  the  true  Place  of  the 
Node  of  the  Lunar  Orbit  will  be  gained  : 
Whence  from  Tables  made  after  the  common 
way,  the  Moons  Latitude,  and  the  Reduction  of  her 
Orbit  to  the  Ecliptick,  may  be  computed,  fuppe- 
fing  the  Inclination  of  the  Moon’s  Orbit  to  the 
Ecliptick,  to  be  4  deg.  59  min.  35  feconds,  when 
the  Nodes  are  in  Quadrature  with  the  Sun;  and 
5  deg.  17  min.  20  feconds,  when  they  are  in  the 
Syzygies. 

And  from  the  Longitude  and  Latitude  thus 
found,  and  the  given  Obliquity  of  the  Ecliptick, 
23  degrees,  29  minutes,  the  Right  Afcenfion 
and  Declination  of-  the  Moon  will  be  found. 

The  Horizontal  Parallax  of  the  Moon,  when 
fhe  is  in  the  Syzygies  at  a  mean  Diftance  from  the 
Earth,  I  make  to  be  57  min.  30  feconds,  and  her 
Horary  Motion  33  min.  32  feconds,  32  thirds; 

and 
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and  her  apparent  Diameter  31  min.  30  feconds. 
But  in  her  Quadratures,  at  a  mean  Dutance  from 
the  Earth,  I  make  the  Horizontal  Parailax  of 
the  Moon  to  be  59  min.  40  feconds,  her  Horary 
Motion  31  min.  12  feconds,  2  thirds,  and  her 
apparent  Diameter  3 1  min.  3  feconds.  The 
Moon  in  an  o&ant  to  the  Sun,  and  at  a  mean 
Diftance,  hath  her  Centre  diftant  from  the  Cen¬ 
tre  of  the  Earth  about  60  |  of  the  Earth’s  Semi¬ 
diameters. 

The  Sun’s  Horizontal  Parallax  I  make  to  be 
10  feconds,  and  its  apparent  Diameter  at  a  mean 
Diftance  from  the  Earth,  I  make  32  minutes, 
15  feconds. 

The  Atmofphere  of  the  Earth,  by  difperfing 
and  refracting  the  Sun’s  Light,  cafts  a  Shadow  as 
if  it  were  an  Opake  Body,  at  leafb  to  the  heighc 
of  40  or  50  Geographical  Miles  (by  a  Geogra¬ 
phical  Mile,  I  mean  the  fixtieth  pare  of  a  De¬ 
gree  of  a  great  Circle,  on  the  Earth’s  Surface.) 
This  fhadow  falling  upon  the  Moon  in  a  Lunar 
Eclipfe,  makes  the  Earth’s  Shadow  be  the  larger 
or  broader.  And  to  each  Mile  of  the  Earth’s  At¬ 
mofphere,  is  correfpondent  a  Second  in  the  Moon’s 
Disk,  fb  that  the  Semi-diameter  of  the  Earth’s 
Shadow  projected  upon  the  Disk  of  the  Moon,  is 
to  be  increafed  about  50  feconds.  Or  which  is  all 
one,  in  a  Lunar  Eclipfe,  the  Horizontal  Parallax 
of  the  Moon  is  to  be  increafed  in  the  Ratio  of 
about  70  to  69. 

Thus  far  the  Theory  of  this  Incomparable  Ma¬ 
thematician.  And  if  we  had  many  Places  of  the 
Moon  accurately  obferved,  efpecially  about  her 
Quadratures,  and  thefe  well  compared  with  her 
Places  at  the  fame  time  calculated  according  to 
this  Theory ;  it  would  then  appear  whether  there 
yet  remain  any  other  fenfible  Equations,  which, 
when  accounted  for,  might  ferve  to  improve  and 
enlarge  this  Theory. 

Dr.  Greg,  A(fr.  Elem.  Phyf.  &  Geo?n. 

fag.  33  6. 

MOON’s  Parallax.  There  are  two  Ways  of 
finding  the  Moon’s  Parallax. 

1.  From  the  Aftronomical  Tables,  the  Moon’s 
Place  muft  be  accurately  had  for  the  Moment  of 
the  Obfervation;  and  then  you  muft  find  by  Cal¬ 
culation  and  by  the  Tables  of  Refractions,  how 
many  Degrees  and  Minutes  the  Centre  of  the  £  is 
elevated  above  the  Rational  Horizon.  At  the  fame 
Time  alfo  exaCtly,  by  a  large  Aftronomical  Qua¬ 
drant,  Sextant,  &c.  adjufted  with  Telefcopical 
Sights,  &c.  the  Elevation  of  the  Moon’s  Centre  a- 
>5076  the  Horizon  of  the  Obferver  muft  be  taken 
in  Degrees  and  Minutes.  The  Difference  between 
thofe  two  Altitudes  will  be  the  Parallax  of  the 
Moon  at  the  Moment  of  the  Obfervation,  and  for 
that  particular  Place  of  the  Moon ;  which  being 
found,  the  Horizontal  Parallax  may  be  had  by  this 
Analogy;  As  the  Cofine  of  the  Moon’s  Altitude 
to  Radius  : :  fo  is  the  Quantity  of  the  prefent  Pa¬ 
rallax,  to  the  Moon’s  Horizontal  Parallax. 

2.  Without  Aftronomical  Calculation ,  the 
Moon’s  Parallax  may  be  thus  found :  Let  her  Dia¬ 
meter  be  accurately  taken  by  a  good  Telefcope 
and  Micrometer,  when  fhe  is  on  or  near  the  Meri¬ 
dian 1,  and  when  near  the  Horizon ,  the  fame  Night; 
the  meridian  apparent  Diameter  will  be  the 
greateft;  the  Difference  of  thefe  two  apparent  Di¬ 
ameters,  being  given,  in  the  fame  Night,  you  may 
determine  the  entire  Difference  between  the  Hori¬ 
zontal  and  Vertical  Diameter  by  the  former  Ana- 
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logy.  And  from  this  Difference,  which  is  propor¬ 
tional  to  the  Earth’s  Semi-diameter,  both  the 
Moon’s  Diftance  and  her  Parallax  may  be  found 
by  an  eafy  Calculation.  And  by  the  beft  Obfer¬ 
vation,  the  Moou’s  mean  Horizontal  Parallax  hath 
been  found  to  be  about  57  Minutes,  and  confe- 
quently  her  mean  Diftance  from  the  Earth  about 
60  Semi-diameters  of  the  Earth;  or  about  24000 
Miles  Englijb. 

MOOR  at  Sea,  fignifies  the  laying  out  the  An¬ 
chors  of  a  Ship  fb,  as  is  beft  and  fateft  for  her 
Riding.  There  are  feveral  ways  of  Mooring  a 
Ship.  Sometimes  they  Moor  her  a -Thwart,  by 
laying  one  Anchor  on  one  fide  of  a  River,  and  a- 
nother  right  againft  it  on  the  other  fide ;  in  order 
to  make  both  the  Cables  bear  together,  as  well  at 
Tide  of  Ebb,  as  at  Flood. 

To  Moor  Alongjl,  is  to  lay  one  Anchor  right  in 
the  middle  of  the  Stream,  and  another  right  a 
head  of  the  Ship,  which  is  done  when  they  are 
in  danger  of  driving  afhoar;  for  by  this  Means 
both  her  Anchors  do  bear  together,  and  fo  will 
fave  her  from  falling  on  either  Shore. 

To  Moor  Water-jhot >  is  to  Moor  a  Ship  in  the 
middle  between  the  two  former  ways,  quarter¬ 
ing  as  it  were,  neither  acrofs  the  Tide,  nor  a- 
longft  it,  but  between  both.  When  a  Ship  comes 
into  a  Place  of  Riding,  the  Mafter  and  his  Mates 
obferve  on  what  Point  of  the  Compafs  the  Wind 
is  likelieft  to  endanger  the  Ship,  and  there  they 
lay  out  an  Anchor;  and  this  is  called  Mooring 
for  Ea/l,  North,  &cc.  according  to  the  Point  fhe 
is  Moored  upon.  They  don’t  fay  aSh/p  is  Moored, 
unlefs  fhe  have  at  leaft  two  Anchor’s  out;  except 
in  one  Cafe,  and  that  is,  when,  though  fhe  have 
but  one  Anchor  out,  yet  there  is  a  Hawfer  afhoar ; 
and  then  they  fay  fhe  is  Moored  with  her  Head  to 
the  Shoar, 

MODRSHEAD,  is  the  Head  of  a  Copper,  or 
Glafs-Still,  or  Alembick,  which  is  luted  on  to  the 
Body,  or  Cucurbit;  and  hath  a  Beak,  Nofe,  or 
Pipe,  to  let  the  railed  Spirit  run  down  into  the 
Receiver. 

MOOT,  is  a  Term  well  underftood  in  the  Inns 
of  Court,  to  be  that  Exercife  or  Arguing  of  Ca¬ 
fes,  which  young  Students  perform  at  appointed 
times,  the  better  to  enable  them  for  Practice, 
and  Defence  of  Clients  Caufes.  In  the  Inns  of 
Court,  there  is  a  Baylijf,  or  Surveyor  of  the  Inns, 
yearly  chofen  by  the  Bench,  to  appoint  the  Moot- 
men  for  the  Inns  of  Chancery,  and  to  keep  account 
of  Performance  of  Exercifes,  both  there  and  in  the 
Houfe. 

MOOT-MEN,  are  thofe  that  argue  Reader’s 
Cafes  ( or  Moot-Cafes)  in  the  Houfes  of  Chan¬ 
cery,  both  in  Term-time,  and  alfb  in  Vacations. 

MORAL  Quantity.  See  Quantity. 

MORAL  Philofophy ,  or  moral  Difcipline,  is 
what  is  ufualiy  called  Et hicks  in  the  Schools,  be¬ 
ing  a  practical  Science  which  explains  the  Nature 
and  Reafon  of,  and  withal  teaches  and  lnftruds 
us  how  to  acquire  that  Felicity  or  Happinefs  which 
is  agreeable  to  Human  Nature. 

MORAL  Artiom  or  Arts,  arc  fuch  as'  render 
the  Rational  and  Free  Agent  good  or  evil,  and  con- 
fequently  rewardable-sucF  punifhable,  becaufe  he 
doth  them. 

MORATUR  or  Demoratur  in  Lege,  fignifies 
as  much  as  He  demurs,  becaufe  the  Party  goes 
not  forward  in  Pleading,  but  refts  upon  the 
Judgment  of  the  Court  in  the  Point,  who  deli¬ 
berate,  and  take  time  to  argue  and  advife  there¬ 
upon.  . 
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MORBID  [  Morbidus  L.]  a  Term  apply’d  by 
Phyficians  to  thofe  Parts,  Humours,  <&c.  in  the 
Body  where  a  Difeafe  lies. 

MORBID  [in  Painting ]  is  faid  of  fat  Flefli 
very  ftrongly  exprefs’d. 

MORBUS  Regius,  the  fame  that  Ifterus. 

MORSUS  Diaboli ,  is  the  Term  which  fome 
Anatomifts  give  to  the  outer  Ends  ( i.  e.  thofe 
next  the  Ovaria  )  of  the  Tub #  Fallopian <e  j  becaufe 
their  Edges  there  appear  jagged  and  torn. 

MORES K  “?  a  fort  of  Carving,  alfo  of  Paint- 

MORISCO  5  done  after  the  Manner  of  the 
Moors,  that  confifts  of  feveral  Groresk  Pieces  and 
Compartiments  intermingled  promifcuoufly,  which 
do  not  contain  any  perfect  Figure  either  of  Man¬ 
kind  or  other  Animals,  but  a  wild  refemblance 
of  Birds,  Beads,  Trees,  &e. 

MORTAR-PIECE,  is  a  kind  of  very  fhort 
piece  of  Cannon,  or  Ordnance,  thick  and  wide, 
proper  for  the  difcharging  of  Bombs,  Carcafles, 
Stones,  &e.  It  is  ufually  mounted  on  a  Carriage, 
the  Wheels  whereof  are  very  low.  Mr.  Anderfon > 
in  his  Book  of  the  Gun,  faith.  That.  70  or  80 
Degrees  of  Elevation,  is  the  beft  for  rendring 
Mortars  ferviceable,  to  caft  Shells  into  Towns, 
Forts,  &c.  And  he  faith.  That  if  Mortar-pieces 
were  all,  as  they  ought  to  be,  exa&ly  Similar,  and 
their  RequiGtes  of  Powder  as  the  Cubes  of  the 
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Diameters  of  their  feveral  Bores;  and  if  alfo  their 
Shells,  Bombs,  CarcaiTes,  <&c.  were  Similar,  then, 
comparing  like  with  like,  their  Ranges  upon  the 
Plane  of  the  Horizon  under  the  fame  Degree  of 
Elevation,  would  be  equal ;  and  confequently  one 
Piece  being  well  proved,  that  is,  the  Range  of  the 
Granado,  Bomb,  Carcafs,  &c.  being  found  to  any 
Degree  of  Elevation,  the  whole  Work  of  the 
Mortar-piece  would  become  very  eafy  and  exad : 
But  Gnce  Mortars  are  not  thus  Similar,  there  is  re¬ 
quired  the  Range  of  the  Piece  at  any  convenient 
degree  of  Elevation,  with  its  requiGte  of  Powder; 
and  then  you  mull  work  by  the  Tables. 

MORTARS  of  Mr.  Coehorn ,  are  made  of 
Hammer’d  Iron  of  about  4  Inches  Diameter  at 
the  Bore,  ten  Inches  and  a  half  long,  and  nine 
Inches  in  the  Chafe.  They  are  fixed  at  an  Eleva¬ 
tion  of  450.  on  a  Block  of  Oak  of  about  20  Inches 
long,  and  io-j-  broad,  and  about  4  thick.  Thefe 
like  Hand  -  Mortars,  throw  Hand-Grenadoes. 
They  are  ufed  chiefly  in  the  bottom  of  the  Trenches, 
where  they  are  placed  about  a  Yard  Diftanoe  one 
from  another,  having  each  a  Soldier  to  attend  it, 
and  there  is  an  Officer  to  every  40  or  50  of  them. 
They  fire  fometimes  60  or  70  of  thefe  together, 
which  throw  their  Shells  into  the  Covert<waj ,  <&e. 
and  make  a  very  terrible  Slaughter. 
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y/  TABLE  of  Horizontal  Distances. 
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The  life  of  which  Table  of  Horizontal 
Diltances,  is  this,  in  Anderlbn’j 
Words . 

I.  Any  degree  of  Elevation  under  45  degrees, 
being  given  ;  What  degree  above  45  degrees,  will 
hie  the  fame  Horizontal  Pittance?  Suppofe  12 
degrees:  I  look  againft  12  in  the  Table,  and  find 
436 1,  which  I  look  for  beyond  45  degrees,  and 
find  it  againft  76  degrees  57  minutes.  So  I  con- 

■  elude,  a  Piece  charged  with  the  fame  Quantity  of 
the  fame  Powder,  and  the  fame  Ball  put  to  either 
12  degrees,  or  76  degrees  57  minutes  of  Elevation 
will  range  the  Shot  to  the  fame  Horizontal 
Pittance. 

Here  Note,  Suppofe  a  Piece  be  charged  with 
1,  2,  3,  and  4  Parts  of  Powder,  and  the 
fame  Ball,  and  put  to  thofe  degrees  of  Ele¬ 
vation,  if  the  upper  and  lower  Ranges  be 
equal,  there  is  no  fen  Able  Refiftance  of  the 
Medium. 

II.  June  the  5th  1677.  on  Wimblet  on-Heath, 
I  charged  the  Mortar-piece  with  4  Ounces  of 
Powder,  and  put  it  to  15  degrees  of  Elevation  ; 
it  ranged  the  Ball  to  the  Horizontal  Pittance  of 
659  Paces;  with  that,  I  would  hit  a  Mark  with 
the  fame  Piece,  Ball,  and  quantity  of  Powder, 
at  the  Horizontal  Pittance  of  1000  Paces :  Then 
as  659  is  to  1000,  fo  is  5261  the  Tabular  Num¬ 
ber  of  15  degrees  to  7983,  which  gives  in  the 
Table  25  degrees  47  minutes,  and  63  degrees 
16  minutes,  to  hit  a  Mark  at  the  Horizontal  Pi¬ 
ttance  of  1000  faces. 
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IH.  Feb.  the  12th  167$.  on  Wimblet  on-Heath, 
a  Piece  whofe  Length  of  its  Chafe  is  18  Inches, 
and  Diameter  of  Bore  3.  Inches,  charged  with  8 
Ounces  of  Powder,  and  laid  to  10  degrees  of 
Elevation,  ranged  its  Shot  to  the  Horizontal 
Pittance  of  805  Paces:  With  that  I  would  hit  a 
Mark  at  the  Horizontal  Pittance  of  2112  Paces: 
that  is,  2  Englijh  Miles.  Then  as  805  is  to 
2112,  fo  is  3734,  the  Tabular  Number  at  10  de¬ 
grees,  to  9797,  which  gives  in  the  Table  38  de¬ 
grees  41  minutes,  and  50  degrees  25  minutes,  to 
hit  a  Mark  at  the  Horizontal  Pittance  of  2112 
Paces,  viz.  2  Englijb  Miles. 

N.  B.  Since  this,  our  Excellent  Mathematical 
Inftrument- maker,  Mr.  John  Rowley,  hath 
contrived  this  Table  on  a  Scale  of  Box,  where, 
by  Aiding  only  a  fiducial  Edge  of  Brafs  over 
the  Diagonals  of  the  Pittance  required,  both 
the  Elevations,  upper  and  lower,  are  fhewn 
at  the  fame  time. 
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Mr.  Anderfon  gives  us  alfo  the  following  TABLE 
of  the  Recyuifte  Weight  of  Powder  for  all  Mortars, 
from  6  to  20  Inches  Diameter. 


Inc. 

j Oecim, 

Pcunds. 

Qu?nes. 

6. 

O 

| 

*3 

6. 

5 

I. 
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7. 

0 

1. 

05 
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5 

I. 

10 

8. 

0 

2. 

CO 

8. 

5 

2. 

06 

9- 

0 

2. 

14 
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06 
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0 

3- 
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4* 

08 
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0 

5- 

03 
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5 
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15 

12. 

0 

6. 

12 

12. 

5 
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IO 
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0 

8. 

09 
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IO 
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0 

10. 
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14 
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0 
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The  Ufe  of  this  TABLE  it  Plain  and  Eafy. 

If  you  would  know'  the  Quantity  of  Powder 
requisite  to  load  a  Mortar  of  15  Inches  Diame¬ 
ter;  againft  15  Inches  you  have  13  Pounds  3 
Ounces,  and  that  is  the  true  Weight  of  Powder 
required. 

MORTGAGE,  in  Law,  fignifies  a  Pawn  of 
Land,  or  Tenements,  or  any  thing  moveable,  laid 
or  bound  for  Money  borrowed,  to  be  the  Credi¬ 
tors  for  ever,  if  the  Money  be  not  paid  at  the  Day 
agreed  upon:  And  the  Creditor  holding  Land, 
or  Tenement  upon  this  Bargain,  is  called  Tenant 
in  Mortgage.  He  that  pledgeth  this  Pawn  of 
Gage,  is  called  the  Mortgager,  and  he  that  taketh 
it,  the  Mortgagee. 

MORTIFY,  The  Chy mitts  lay  a  Thing  is 
Mortify’d,  when  its  outward  Form  is  altered  or 
deftroyed,  as  particularly  when  Mercury ,  or  any 
other  Metal  is  diflolved  in  an  Acid  Menfiruum. 
Sometimes  they  fay  alfo,  that  Spirits  are  Morti¬ 
fied,  when  they  are  mix’d  with  fuch  Things  as 
deftroy  their  Strength,  and  hinder  their  Opera¬ 
tion. 

;  MORT- 
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MORTIFICATION  [with  Phyfcians,  See.  ] 
a  Difeafe  in  which  the  natural  Juices  of  any  part 
quite  lole  their  proper  Motions,  and  by  that  means 
fall  into  a  fermentative  one,  and  corrupt  and 
deftroy  the  Texture  of  the  part. 

MORTISE  or  Mortaife ,  is  the  Workmens 
Word  in  Architedlure  for  the  Hole  made  in  one 
Piece  of  Timber  to  receive  the  Tennon  of  ano¬ 
ther  Piece. 

MORTMAINE,  a  Term  in  Law,  fignifying  an 
Alienation  of  Lands  and  Tenements  to  any  Guild, 
Corporation,  or  Fraternity  ;  their  SuccdTors,  as  Bi- 
ihops.  Par fons,  Vicars,  &c,  which  may  not  be  done 
without  the  King’s  Licence,  and  the  Lord  of  the 
Manor,  or  of  the  King  alone,  if  it  be  immedi¬ 
ately  holden  of  him. 

MORTMAIN  Statute:  There  was  a  Statute 
made  in  7  Ed.  1.  de  Terris  inmanum  mortuam  non 
ponendis ;  to  reftrain  the  Donation  of  any  Lands 
or  Tenements  to  religious  or  pious  Ufes,  where 
they  lay  in  a  Dead  Hand,  without  Succeffion  or 
due  Service  to  the  Lord  and  the  King.  After 
which  Statute  the  Lands  fo  given  away  were  for¬ 
feited  to  the  King,  if  the  immediate  Lord  of  the 
Fee  made  not  his  Claim  within  a  Year  after  fuc'n 
Alienation. 

When  the  King  by  fpecial  Licence  difpenced 
with  the  Statute  of  Mortmain ,  there  was  a  previ¬ 
ous  Inquifition  ad  quod  Dampnum,  and  a  Return 
upon  Oath  that  it  would  be  no  Prejudice  to  the 
Dignity  and  Revenues  of  the  Crown.  This  Law 
is  now  relaxed  by  St  at.  39  E/iz.  c.  5.  of  giving 
Lands  to  Hofpitals;  and  by  14  of  Car.  II.  c.  9.  a- 
bout  purchafmg  Lands  and  Tenements  for  the 
Poor  within  London  and  Wlftminfer . 

MORTUARY,  is  a  Gift  left  by  a  Man  at  his 
Death,  to  his  Pariftv- Church,  for  the  recompence 
of  his  Perfonal  Tythes  and  Offerings,  not  duly  paid 
in  his  Life-time.  A  Mirtuary  is  not  properly  and 
originally  due  to  an  Ecclefiaftical  Incumbent  from 
any,  but  thofe  only  of  his  own  Parifh.  But  by 
Cuftom  in  fome  Places  of  this  Kingdom,  they  are 
paid  to  the  Parfons  of  other  Parifhes,  as  the  Corps 
paffes  through  them. 

MOSAIC  Work ,  is  corruptly  fo  called ;  it 
fhould  be  Mufaick ;  in  Latin  mufvum  Opus,  and 
fometimes  'ns  called  alfo  Pavimenta  Tefelata. 

MOSAICK  Work ,  was  anciently  uied  or.ly  in 
Pavements,  and  began  in  Rome  about  Sylla’s  time; 
who  made  a  Pavement  of  Mofaick  Work  at  Pre- 
nefie  in  the  Temple  of  Fortune,  about  170  Years 
before  Chrift.  It  was  called  l.  it  ho fl rot  on,  in  Grech, 
only  a  Scone  Pavement;  but.it  is  underflood  of 
Figures  made  or  reprefented  by  inlaying  of  fmall 
Stones,  or  rather  pieces  of  Stone  of  different  Co¬ 
lours  ;  by  the  variety  of  which,  many  Curious 
Figures  may  be  wrought-  Afterward  it  came  to 
be  in  Fafhion  for  the  Infdes  of  the  Walls  of 
Rooms;  and  now-a-days  they  work  it  with  Shells, 
or  fmall  Pieces  of  Glafs  varioufly  Colour’d  and  Fi¬ 
gured  :  ’  Pis  a  very  pleafmt  and  a  lafling  Orna¬ 
ment,  when  ’tis  cuiioufty  and  excellently  done. 

MOTHER  Tongues,  in  Latin,  Matrices  Lingua, 
are  luch  Languages  as  feem  to  have  no  Dcpen- 
dance  upon.  Derivation  from,  or  Affinity  with  one 
another.  ’Tis  a  Conjecture  commonly  received^ 
That  at  the  Confufion  of  Languages  at  the  Tower 
of  Babel,  there  were  formed  70,  or  72  feverally 
diftindt  Languages:  But  Biffiop  Wilkins  thinks  ’tis 
probable  there  were  not  fo  many,  and  that  at  the 
Hrft  Difperfmn,  Men  did  not  divide  into  fo  many 
Colonies.  But  now  the  Languages  ufed  in  the 
World,  do  far  exceed  that  Number:  If  you  will 
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believe  Pliny  and  Strabo,  there  was  a  Town  in 
Colchos  called  Diofcuria,  to  which  Men  of  three 
hundred  Nations,  and  as  many  feveral  Languages, 
did  refort  for  Trading.  Some  of  the  America » 
Hiftorians  relate,  That  in  every  So  Miles  of  that 
vaft  Country,  and  alfo  in  almofl  every  particular 
Valley  of  Peru,  the  Inhabitants  had  a  diftindt  Lan¬ 
guage  or  Mother-Tongue  by  themfelves.  And 
Purchas  tells  us,  Pilgr.  Lib.  8.  Sedt.  4.  Cap.  1. 
That  by  Converlc  and  Enquiry,  in  the  Northern 
Parts  of  America,  about  Florida,  he  found  more 
than  1000  different  Languages  amongft  the  Inha¬ 
bitants  of  thofe  Places. 

Jofeph  Scaliger  affirms  there  arc  no  more  than 
Eleven  Mother-Tongues  tiled  in  Europe ;  of  which 
Four  are  of  more  general  and  large  Extent,  and 
the  other  Seven  of  a  narrower  Conipafs  andUfs. 

1.  The  Greek,  which  was  anciently  of  very 
great  Extent,  not  only  in  Europe,  but  in  A[ia  and 
Africk  too,  where  feveral  Colonies  of  thac  Nation 
were  planted;  by  which  Difperfion  and  Mixture 
with  other  People,  it  did  degenerate  into  feveral 
Dialetts.  Befidcs  thefe  Four  that  are  commonly 
noted,  the  Doric,  Ionic,  JEol'tc,  Attic,  Herodotus 
doth  mention  Four  feveral  Dialedts  of  the  Ionic. 
The  Inhabitants  of  Rhodes ,  Cyprus,  Crete  had  each 
of  them  fome  Peculiarity  in  their  Language :  And 
the  prefent  Coptic  or  ^Egyptian  feems,  both  from 
the  Words  and  the  Character,  to  be  a  Branch  of 
this  Family,  and  was  probably  fpread  amongft  thac 
People  in  the  Days  of  Alexander  the  Great,  upon 
his  conquering  of  them;  tho’  fome  conceive  thac 
there  were  at  leaft  30000  Families  of  Greeks  plant¬ 
ed  in  that  Country  long  before  his  Time. 

2.  The  Latin,  tho’  this  be  much  of  it  a  Deri¬ 
vation  from  the  Greek,  (  of  which  the  now  French, 
Spanifh,  and  Italian,  are  feveral  Off-fprings  and 
Derivations)  had  anciently  Four  feveral  Dialedts, 
as  Petrus  Crinitus  ffiews  out  of  Varro. 

3.  The  Teutonic  or  German, is  now  diftinguifhed 
into  Upper  and  Lower.  The  Upper  hath  two  nota¬ 
ble  Dia'cdls:  1.  The  Danijh,  Scavdian,  or  perhaps 
the  Gcthick ;  to  which  belongs  the  Language  ufed 
in  Denmark,  Norway,  Swedeland,  and  If  and.  2. 
The  Saxon,  to  which  appenain  the  feveral  Langua¬ 
ges  of  the  Englijh,  the  Scotch,  the  Frifans,  and 
thofe  on  the  North  of  Ehe. 

4.  The  Sclavonic  is  extended,  tho’  with  fome  Va¬ 
riation,  through  many  large  Territories,  Mufcovia 
Poland,  Bohemia,  Vanda  ti  a,  Croatia,  Lithuania, 
Dalmatia ;  and  is  faid  to  be  the  Vulgar  Language 
ufed  amongft  Sixty  feveral  Nations. 

The  Languages  of  leffer  Extent,  are, 

1.  The  Albanefe,  or  Old  Fpirotsc,  now  ufed  in 
the  Mountainous  Parts  of  Epirus. 

2.  The  European  Tartar,  or  Scythian,  from 
which  fome  conceive  our  Irijh  to  have  had  its 
Original. 

As  lor  the  Turkifj  Tongue,  that  is  originally 
no  other  but  the  Afatick  Tartar  mixed  with 
Armenian  and  Perfatt,  fome  Creek,  and  much 
Arabic. 

3.  The  Hungarian,  ufed  in  the  greateft  Parc 
of  thac  Kingdom. 
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4.  The  Finnic  ufed  in  Finland  and  Lapland. 

5.  The  Cantabrian ,  ufed  amongft  the  Bifcainers 
who  live  near  the  Ocean  on  the  Pyrene  Hills,  bor¬ 
dering  both  upon  France  and  Spain. 

6.  The  Irifh,  in  Ireland ,  and  from  thence  brought 
over  into  fome  Parts  of  Scotland ;  tho’  Mr.  Cam¬ 
den  would  have  this  to  be  a  Derivation  from  the 
Weljb. 

7.  The  Old  Gaulifb  or  Britijh ,  which  is  yet 
preferved  in  Wales,  Cornwal,  and  Britain  in  France. 

To  this  number  Mr.  Brerewood  doth  add  Four 
others,  viz. 

1.  The  Arabick,  now  ufed  in  the  fteep  Moun¬ 
tains  of  Granata  •  which  yet  is  a  Dialect  from  the 
Hebrew ,  and  not  a  Mother-Tongue. 

2.  The  Cauchian,  in  Eajl-Friejland. 

3.  The  Illyrian,  in  the  Hie  of  Veggia. 

4.  The  Jazygian,  on  the  North-fide  of  Hungary. 

MOTION,  is  a  continual  and  fucceffive  Muta¬ 
tion  or  Change  of  Place.  All  Motion  may  be 
confider’d  either  Abfolutely  or  Relatively.  Abjo- 
lute  Motion  is  the  Change  of  the  Locus  Abfolutus 
of  any  moving  Body,  and  therefore  its  Celerity 
will  be  meafured  by  the  Quantity  of  the  Abfolute 
Space,  which  the  Moveable  hath  run  through. 
But  Relative  Motion  is  a  Mutation  of  the  Relative 
or  Vulgar  Place  of  the  moving  Body,  and  lb  hath 
its  Celerity  accounted  or  meafured  by  the  Quan¬ 
tity  of  Relative  Space  which  the  Moveable  runs 
over. 

All  Motion  is  <5f  itfelf  rectilinear,  or  made  ac¬ 
cording  to  ftrait  Lines,  with  the  fame  conftant 
uniform  Velocity,  if  no  external  Caufe  make  any 
Alteration  in  its  Direction. 

If  a  Body,  moving  uniformly,  and  with  the 
fame  Degree  of  Velocity,  pals  over  two  Spaces, 
the  Times  of  the  Motions  will  be  as  the  Spaces ; 
as  is  very  plain  to  him  that  will  confider  it. 

If  a  Body  move  through  two  Spaces  in  equal 
Times,  thofe  Spaces  will  be  to  one  another  as  the 
Velocities  of  the  Motions. 

If  two  Bodies  move  uniformly,  but  with  unequal 
Velocities,  through  the  fame  Space,  the  Times 
will  be  as  the  Velocities. 

If  two  Bodies,  moving  uniformly,  go  with  un¬ 
equal  Velocities,  the  Spaces  which  will  be  paid 
over  by  them  in  unequal  Times,  will  be  to  one 
another  in  a  Ratio  compounded  of  that  of  the 
Velocities  and  that  of  the  Times.  Galilaus,  de 
Motu  Local.  Dial.  3.  Giorn.  terza. 

If  any  Bodies  are  impelled  upwards  by  different 
Forces,  they  will  be  railed  to  different  Heights; 
which  Heights  will  be  to  one  another  as  the 
Squares  of  their  Velocities. 

And  if  Bodies  fall  from  different  Altitudes,  the 
Celerities  will  be  to  one  another  as  the  Squares  of 
fuch  Altitudes. 

It  is  a  Property  of  Motion,  that  the  Parts,  which 
retain  given  Pofitions  to  their  wholes,  do  partake 
of  the  Motions  of  thofe  wholes.  For  all  the 
Parts  of  revolving  Bodies  endeavour  to  recede  from 
the  Axe  of  Motion;  and  the  Impetus  of  Bodies 


moving  forwards,  arifes  from  the  joint  Impetus  of 
all  the  Parts.  Therefore,  if  furrounding  Bodies 
are  mov’d,  thofe  that  are  relatively  at  reft  within 
them,  will  partake  of  their  Motion.  Upon  which 
account,  the  true  and  abfolute  Motion  a  Body  can¬ 
not  be  determin’d  by  the  Tranflation  oc  it  from 
thofe  which  only  feem  to  reft:  For  the  external 
Bodies  ought  not  only  to  appear  at  reft,  but  to  be 
really  at  reft.  For  otherwife  all  included  Bodies, 
belide  their  Tranflation  from  near  the  furrounding 
ones,  partake  likewife  of  their  true  Motions ;  and 
tho’  that  Tranflation  was  not  made  they  would  not 
be  really  at  reft,  but  only  feem  to  be  fo.  For  the 
furrounding  Bodies  ftand  in  the  like  Relation  to 
the  furrounded,  as  the  exterior  Part  of  a  whole 
does  to  the  interior,  or  as  the  Shell  does  to  a  Ker¬ 
nel  ;  bur,  if  the  Shell  moves,  the  Kernel  will  alfo 
move,  as  being  part  of  the  whole,  without  any 
removal  from  near  the  Shell. 

A  Propetty  near  a-Kin  to  the  preceeding,  is 
this,  that  if  a  Place  is  mov’d,  whatever  is  placed 
therein  moves  along  with  it;  and  therefore  a  Body, 
which  is  mov’d  from  a  Place  in  Motion,  partakes 
alfo  of  the  Motion  of  its  Place;  upon  which  ac¬ 
count  all  Motions  from  Places  in*  Motion,  are  no 
other  than  parts  of  intire  and  abfolute  Motions; 
and  every  intire  Motion  is  compofed  out  of  the 
Motion  of  the  Body  out  of  its  fit  ft  Place,  and  the 
Motion  of  this  Place  out  of  its  Place,  and  fo  on  3 
until  we  come  to  fome  immoveable  Place. 

Wherefore  incire  and  abfolute  Motions  can  be 
no  otherwife  determin’d  than  by  immoveable 
Places;  and  for  that  reafon  I  did  before  refer  thofe 
abfolute  Motions  to  immoveable  Places,  but  re¬ 
lative  ones  to  moveable  Places.  Now  no  other 
Places  are  immoveable,  but  thofe  that,  from 
infinity  to  infinity,  do  all  retain  the  fame  given 
Pofitions  one  to  another;  and  upon  this  account, 
muft  ever  remain  unmov’d;  and  do  thereby  confti- 
tute,  what  I  call,  immoveabieSpace. 

The  Caufcs  by  which  true  and  relative  Motions 
are  diftinguifhed,  one  from  the  other,  are  the 
Forces  imprels’d  upon  Bodies  to  generate  Motion. 
True  Motion  is  neither  generated  nor  alter’d,  but 
by  fome  force  imprefs’d  upon  the  Body  moved : 
but  relative  Motion  may  be  generated  or  alter’d 
without  any  force  imprels’d  upon  the  Body.  For 
it  ^  is  (efficient  only  to  imprefs  fome  force  on 
otner  Bodies  with  which  the  former  is  compar’d, 
that  by  their  giving  way,  thar  relation  may  be 
chang  d,  in  which  the  relative  Reft  or  Motion  of 
this  other  Body  did  conlift. 

Again,  true  Motion  fuffers  always  fome  change 
from  any  force  imprefs’d  upon  the  moving  Body; 
but  relative.  Motion  does  not  necellarily  undergo 
any  change,  byluch  forces,  for  if  the  fame  Forces 
are  like  wife  imprefs’d  on  thofe  other  Bodies,  with 
which  the  Companion  is  made,  that  the  relative 
Pobtion  may  be  preferved,  then  that  Condition 
will  be  preles  ved,  in  which  the  relative  Motion 
confncs.  And  therefore,  any  relative  Motion  may 
be  changed,  when  the  true  Motion  remains  un- 
aitei  d,  and  the  relative  may  be  preferv’d,  when 
th„  tiue  lufters  fome  change.  Upon  which  ac¬ 
counts,  true  Motion  does  by  no  means  confift  in 
fuch  relations. 

x  he  F Sects  which  diftinguifh  abfolute  from  rc- 
.ative  Motion  are,  the  Forces  of  receding  from 
the  A.^e  Oi  circular  Motion.  For  there  are  no 
fuch  Forces  in  a  circular  Motion  purely  relative, 
but  in  a  true  and  abloiute  circular  Motion,  they  are 
1  greater 
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greater  or  lefs,according  to  the  Quantity  of  theMotion 
If  a  Veftel,  hung  by  a  long  Cord,  is  fo  often 
turned  about  that  the  Cord  is  ftrongly  twifted,  then 
fill’d  with  Water,  and  held  at  reft  together  with  the 
Water;  after  by  the  fudden  Adion  of  another 
Force,  it  is  whirled  about  the  contrary  way,  and 
while  the  Cord  is  untwifting  it  felf,  the  Veftel 
continues  for  fome  time  in  this  Motion ;  the  Sur¬ 
face  of  the  Water  will  at  firft  be  plain,  as  before 
the  Veftel  began  to  move:  but  the  Veftel,  by  gra¬ 
dually  communicating  its  Motion  to  the  Water, 
will  make  it  begin  fenlibly  to  revolve,  and  recede 
by  little  and  little  from  the  Middle,  and  afeend  to 
the  Sides  of  the  Veftel,  forming  itfeif  into  a  con¬ 
cave  Figure,  ( as  I  have  experienced )  and  the 
Swifter  the  Motion  becomes,  the  Higher  will  the 
Water  rile,  till  at  laft,  performing  its  Revolutions 
in  the  fame  times  with  the  Veftel,  it  becomes 
relatively  at  reft  in  it.  This  Afcent  of  the  Water 
Chews  its  endeavour  to  recede  from  the  Axe  of  its 
Motion ;  and  the  true  and  absolute  circular  Mo¬ 
tion  of  the  Water,  which  is  here  diredly  contrary 
to  the  relative,  difeovers  itfeif,  and  may  be  mea- 
fur.ed  by  this  endeavour,  at  firft,  when  the  relative 
Motion  of  the  Water  in  the  Veftel  v?as  greateft,  it 
produc’d  no  endeavour  to  recede  from  the  Axe; 
the  Water  ffiew’d  no  tendency  to  the  Circumfe¬ 
rence,  nor  any  afcent  towards  the  Sides  of  the 
Veftel,  but  remain’d  of  a  plain  Surface,  and  there¬ 
fore  its  true  circular  Motion  had  not  yet  begun. 
But  afterwards,  when  the  relative  Motion  of  the 
Water  had  decreas’d,  the  Afcent  thereof  towards 
the  Sides  of  the  Veftel,  prov’d  its  endeavour  to 
recede  from  the  Axe ;  and  this  endeavour  fliew’d 
the  real  circular  Motion  of  the  Water  perpetually 
increafing,  till  it  had  acquir'd  its  greateft  Quantity, 
when  the  Water  refted  relatively  in  the  Veftel. 
And  therefore  this  endeavour  does  not  depend 
upon  any  rranflation  of  the  Water  in  refped  of 
the  ambient  Bodies,  nor  can  true  circular  Motion 
be  defin’d  by  fuch  tranilations.  There  is  only  one 
real  circular  Motion  of  any  one  revolving  Body, 
correfponding  to  only  one  Power  of  endeavouring 
to  recede  from  its  Axe  of  Motion,  as  its  proper 
and  adequate  effed:  but  relative  Motions  in  one 
and  the  fame  Body  are  innumerable,  according  to 
the  various  Relations  it  bears  to  external  Bodies, 
and  like  other  Relations,  are  altogether  deftitute  of 
any  real  effed,  any  otherwife  than  they  may  perhaps 
participate  of  that  only  true  Motion.  And  there¬ 
fore  in  their  fiyilem  who  fuppofe  that  our  Heavens, 
revolving  below  the  Sphere  of  the  fix’d  Stars,  carry 
the  Planets -along  with  them  ;  -die  fever-al  Parts  of 
thofe  Heavens,  and  the  Planets,  which  are  indeed 
relatively  at  reft  in  their  Heavens,  do  yet  really 
move,  for  they  change  their  Pofition  one  to  ano¬ 
ther  (  which  never  happens  to  Bodies  truly  at  reft ) 
and  being  carried  together  with  their  Heavens, 
participate  of  their  Motions,  and  as  parts  of  revol¬ 
ving  wholes,  endeavour  to  recede  from  the  Axe 
of  their  Motions. 

Wherefore  relative  Quantities  are  not  the  Quan¬ 
tities  themfelves,  whole  Names  they  bear,  but 
thofe  fenfiblc  Meafures  of  them  ( either  accurate 
or  inaccurate)  which  are  commonly  ufed  inftead 
of  the  meafured  Quantities  themfelves.  And  if 
the  meaning  of  Words  is  to  be  determin’d  by  their 
ule;  then  by  the  Names  Time,  Space,  Place  and 
Motion,  their  Meafures  are  properly  to  be  under- 
ftcod  ;  and  the  Expreftion  will  be  unufual,  and 
purely  Mathematical,  if  the  meafured  Quantities 
themfelves  are  meant;  upon  which  account,  they 
do  ftrain  the  Sacred  VV ritings,  who  there  interpret 


thofe  Words  for  the  meafured  Quantities.  Nor 
do  thofe  lefs  defile  the  purity  of  Mathematical  and 
Philofophical  Truths,  who  confound  real  Quantities 
themfelves  with  their  relations  and  vulgar  Mea¬ 
fures. 

It  is  indeed  a  Matter  of  great  Difficulty  to  dis¬ 
cover,  and  effectually  to  diftinguiffi  the  true  Mo¬ 
tions  of  particular  Bodies  from  the  Apparent: 
becaufe  the  Parts  of  that  immoveable  Space  in 
which  thofe  Motions  are  performed,  do  by  no 
means  come  under  the  Obfervation  of  our  Ser.fes. 
Yet  the  thing  is  not  altogether  defperate;  for  we 
have  fome  Arguments  to  guide  us,  partly  from  the 
apparent  Motions,  which  are  ihe  Differences  of 
the  true  Motions;  partly  from  the  Forces,  which 
are  the  Caufes  and  Effeds  of  the  true  Motions. 
For  Inftance,  if  two  Globes  kept  atagiyep  distance 
one  from  the  other,  by  me2ns  of  a  Cord  that  con- 
n eds  them,  were  revoly?d  about  their  common 
centre  of  Gravity;  we  pnight,  from  the  Ter.fion 
of  the  Cord,  difeover  the  endeavour  of  the  Globes 
to  recede  from  the  Axe  of  their  Motion,  and 
from  thence  we  might  compute  the  Quantity  of 
their  Circular  Motions,  and  then  if  any  equal  For¬ 
ces  ffiould  be  imprefs'd  at  once  on  the  alternate 
Faces  of  the  Globes  to  augment  or  dimipifh  their 
circular  Motions ;  from  the  encreafe  or  decreafe 
of  the  Tenfion  of  the  Cqr$L  we  might  infer  the 
increment  of  their  Motions;  and  thence  would  be 
found,  on  what  Faces  thofe  forces  ought  to  be 
imprefs’d,  that  the  Motion  of  the  Globes  might  be 
moft  augmented,  that  is,  we  might  difeover  their 
h  inderm  oft  Faces,  or  thofe  which,  in  the  circular 
Motion,  do  follow.  But -the  Faces  which  follow 
being  known,  and  consequently,  the  oppofite  ones 
that  precede,  we  fhoyld  like  wile  know  the  Deter¬ 
mination  of  their  Motions,  and  thus  w,e  might 
find  both  the  Quantity  and  the  Determination  of 
this  circular  Motion,  even  in  an  immenfe  Vacuum, 
where  there  was  nothing  external  or  fenlibie  with 
w  hich  the  Globes  could  be  compared.  But  now 
if  in  that  Space  fome  remote  Bodies  were  placed 
that  kept  always  a  given  Pofition  one  to  another, 
as  the  fix’d  Stars  do  in  our  Regions;  we  could  not 
indeed  determine  from  the  relative  1  ranftation  of 
the  Globes  among  thofe  Bodies,  whether  the  Mo¬ 
tion  did  belong  to  the  Globes  or  to  the  bodies. 
But  if  we  obferv’d  the  Cord,  and  found  that  its 
Tenfion  was  that  very  Tenfion  which  the  Motions 
of  the  Globes  required,  we  might  conclude  the 
Motions  to  be  in  the  Globes,  and  the  Bodies  to 
be  at  reft;  and  then,  laftly,  from  the  Tranflacion 
of  the  Globes  among  the  Bodies,  we  ffiould  find 
the  Determination  of  their  Motions,  But  how  we 
are  to  collect  the  true  Motions  from  their  Caufes, 
Effeds,  and  apparent  Differences;  and  vice  verja, 
how  from  the  Motions,  either  true  or  apparent, 
we  may  come  to  the  Knowledge  ot  their  Caufis 
and  Effeds,  dial!  be  explain’d  more  at  large  jn 
the  following  i  rad,  U?  this  en^  1Z  ^vas  ^ 
compos’d  it. 

MOTION;/^  Levs. 

The  Incomparable  Sir  Ifaac  Nevtfajf  gives  but 
thefe  Three  Laws  of  Motion,  which  m  y  be  tru  y 
called  Laws  of  Naturp. 

i.  That  every  Body  \vijl  cor.tiriye  in  it?  State, 
either  of  Reft  or  Motion  uniformly  forward  in  a 
Right  Line,  uniefs  it  he  made  to  change  that  State 
by  ionic  Force  jmprefled  upon  it. 

2.  That 


i 
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2.  That  the  Change  of  Motion  is  proportiona¬ 
ble  to  the  moving  Force  impreffed }  and  is  always 
according  to  the  Direction  of  that  Right  Line  in 
which  the  Force  is  impreffed. 

3.  That  Reaction  is  always  equal  and  contrary 
to  Adtion}  or,  which  is  all  one,  the  mutual  Acti¬ 
ons  of  two  Bodies  one  upon  another  are  equal, 
and  diredied  towards  contrary  Parts:  As  when  on* 
Body  preffes  and  draws  another,  ’cis  as  much 
preffed  or  drawn  by  that  Body. 


The  Quantity  of  any  Motion  is  difcoverable  by 
the  joint  Confederation  of  the  Quantity  of  Matter 
in,  and  the  Velocity  of  the  moving  Body :  For 
the  Motion  of  any  Whole,  is  the  Sum  of  the  Mo¬ 
tions  of  all  the  Parts.  And  confequently  if  a  Body 
be  twice  as  great  as  another,  and  be  moved  with 
an  equal  Degree  of  Velocity,  the  Quantity  of  the 
Motion  is  double  in  the  Former}  but  if  the  Velo¬ 
city  be  alfo  double,  then  the  Quantity  of  the  Mo¬ 
tion  is  Quadruple  of  that  of  the  latter.  Newton’ s 
Princip. 

Tbe  Quantity  of  Motion ,  'which  is  found  by  taking 
either  the  Sum  of  Motions  made  the  fame  way ,  or 
the  Difference  of  thofe  which  are  made  contrary  ways , 
is  not  at  all  changed  by  the  Adi  ton  of  Bodies  one 
upon  another.  For  Adtion  and  Readtion  are  always 
equal,  (by  Law  3.)  wherefore  (  by  Law  2.)  they 
muff  needs  produce  equal  Changes  in  the  Motions 
towards  contrary  Parts :  Wherefore,  if  the  Motions 
be  both  according  to  the  fame  Diredtion,  wliat- 
foever  is  added  to  the  Body  to  be  moved,  or  which 
is  forced  to  give  place,  isfubducted  from  the  Body 
which  moves,  or  drives  away  the  other,  fo  that 
the  Sum  remains  the  fame  as  before.  But  if  the 
Bodies  meet  with  contrary  Diredtions,  there  muft 
be  an  equal  Subftradtion  of  the  Motion  of  each, 
and  confequently  the  Difference  of  the  Motions 
made  towards  the  contrary  parts,  will  remain  the 
fame.  Suppofethe  Spherical  Body  A  to  be  thrice 
as  big  as  B,  and  of  the  like  Figure.  Let  A  have 
two  Degrees  of  Velocity,  and  B  purfue  it  with  ten 
Degrees  of  Velocity:  Wherefore  the  Quantity  of 
the  Motion  of  A  to  B,  is  as  6  to  10 }  therefore 
the  Sum  of  the  Motions  of  both  is  16.  Suppofe 
then  B  to  overtake  A,  and  to  give  it  3,  4,  or  5 
Degrees  of  Velocity  }  ’tis  plain  it  muft  fefe  juft  as 
much  itfelf:  Wherefore  A  will  go  on  with  9,  10, 
11  Parts  of  Velocity  :  and  B  will  follow  after  with 
7,  6,  or  5.  So  that  the  Sum  will  ftill  be  16}  and 
thus  will  it  always  be.  Idem. 

Mr.  Keil,  in  his  LeCtiones  Phyfcie,  proves  this 
diftindtly,  by  branching  of  it  into  two  Theorems. 
See  p.  127. 

Which  THEOREMS  are  thefe. 

I,  If  one  Body  flrike  againfi  another ,  whether  at 
reft,  or  moving  more  f/owly,  according  to  the 
fame  Dire  Pi  mi  with  the  Former }  then  will  the 
Sum  of  the  Motion  in  both  Bodies  towards  the 
fame  Parts ,  remain  the  very  fame  as  before  fuch 
firiking  one  agamfl  another. 


B 

I  ©I- 
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Let  the  Body  A  move  according  to  the  Dire¬ 
dtion  CD,  and  in  it;  way  ftiike  agiinft  the  Body 
B}  which  fuppofe  to  be  either  at  re  f,  or  moving 
1 


on  more  {lowly  than  A,  and  according  to  the 
fame  Diredtion  with  it :  I  fay,  the  Sum  of  the 
Motions  in  both  Bodies,  towards  the  fame  Parts, 
that  is,  from  C  towards  D,  will  be  the  fame  as 
before.  Let  C  D  exprefs  the  Motion  of  A  from 
C  to  D }  and  if  B  be  in  Motion  too,  let  E  F 
exprefs  its  Motion  the  fame  w’ay.  Then  will  the 
Sum  of  both  Motions  be  expreffed  by  C  D-f-EF. 
Buc  becaufe  Adtion  and  Readtion  are  always  equal, 
and  towards  contrary  Parts}  if  F  G  exprefs  the 
Motion  impreffed  on  B  by  the  Stroke  of  A}  D  K, 
equal  to  it,  muft  exprefs  the  Motion  impreiled  on 
A  by  the  Stroke  of  B,  with  a  contrary  Diredtion 
from  D  towards  C.  Wherefore  lince  D  K  = 
F  G,  C  K  will  exprefs  the  Motion  of  the  Body  A 
after  the  Shock,  and  E  G  the  Motion  of  B }  and 
therefore  the  Sum  of  both  will  be  CK-f-EG. 
But  fince  F  G  is  fuppofed  =  K  D,  if  you  add-C  K 
and  E  F  to  both,  E  G-fC  K  muft  be  equal  to 
C  D  ~f~  EF.  Wherefore  the  Sum  of  the  Motions 
of  both  is  the  fame  as  at  ftrft. 

And  if  FG  be  equal  to  CD,  the  Points  K  and 
C  muft  be  coincident}  that  is,  CK  will  be  =  o, 
and  confequently  the  Body  A,  after  the  Occurfe 
or  Shock,  will  be  quite  at  reft.  But  if  F  G  be 
greater  than  C  D,  the  Point  K  muft  be  found 
fomewhere  beyond  or  to  the  Left  Hand  of  C; 
and  the  Motion  of  A  will  become  changed  to¬ 
wards  the  contrary  Parts,  and  the  Sum  of  the  Mo¬ 
tions  towards  G  will  be  as  EG  —  CK:  And 
becaufe  F  G  =  C  K,  add  to  both  E  F  —  C  K, 
and  it  will  be  that  E  F  -f  F  G  —  C  K,  ( e. ) 
EG  —  CK  =  EF-f  DK  —  CK,  (i.  e.) 
E  F  -j-  C  D.  From  whence  ’tis  plain  that  the  Sum 
of  the  Motions  towards  the  fame  Parts  (which  in 
this  Cafe  is  their  Difference  towards  contrary  Parts) 
continues  the  fame  after  the  Shock  as  before. 


COR.  After  the  fame  manner  it  will  appear,  if 
many  Bodies ,  moving  with  the  fame  Diredtion, 
fhould  ftrike  againft  one  another,  the  Sum  of  their 
Motion,  after  thac,  will  be  the  fame  as  before. 


II.  If  Two  Bodies  move  towards  each  other  with 
exactly  .contrary  Directions ,  the  Sum  of  their 
Motions  towards  the  fame  Parts  (  which  is  all 
one  as  the  Difference  of  them  towards  contrary 
Parts )  will  continue  the  fame  after  the  Shock 
.  as  before  it. 


A 
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H  D  F 
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Let  the  Body  A  move  from  C  towards  D,  and 
let  C  D  exprefs  its  Line  of  Motion }  and  let  the 
Body  B  be  moving  at  the  fame  time  with  a 
quite  contrary  Diredtion  from  E  to  F,  and  let 
E  F  exprefs  its  Motion.  Let  D  H  be  fuppofed 
equal  to  E  F }  fo  fhall  C  H,  which  is  tbe  Diffe¬ 
rence  of  their  Motion  towards  contrary  Parts,  ex¬ 
prefs  the  Sum  of  the  Motions  made  towards  G. 
I  fay  then,  that  the  fame  C  H  is  the  Sum  of  their 
Morions  towards  G,  as  well  after  the  Shock  as 
before  it:  For  after  the  Shock,  fuppofe  the  Motion 
ot  B  to  be  changed,  and  to  be  now  towards  G, 
and  let  the  Line  EG  reprefentit}  wherefore  the 
Force  impreffed  upon  B  after  the  Shock,  and 
which  carries  it  towards  G,  will  be  equal  to  the 
Sum  of  the  Motions  E  F  and  G  F,  and  confe¬ 
quently  be  expreffed  by  FG:  For  in  that  Right 
Line,  the  Motion  E  F,  towards  F,  is  deftroyed } 

and 
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and  the  new  one,  E  G,  towards  G,  produced. 
But  now  fince  the  impulfive  Force  in  both  Bo¬ 
dies  ads  equally  towards  contrary  Parts,  if  D  K 
be  made  equal  to  F  G,  this  ("hall  reprefent  the 
Force  impreffed  on  the  Body  A,  and  carry  it  in 
a  contrary  Direction  to  its  former  Motion:  So 
that  if  the  Line  of  Motion  D  K,  be  taken  from 
the  Line  C  D,  there  will  remain  C  K  reprefent- 
ing  the  true  Motion  of  A  towards  G.  But  be- 
caufe  D K  =  F G,  and  DH  =  F  E ;  DK  — 
DH  (i.f.KH)  =  F G  —  F E  (/". e. )  EG:  And 
confequently  fince  K  H  =  E  G,  K  H  will  repre- 
lent  the  Motion  of  the  Body  B,  after  the  Shock; 
but  C  K  reprefents  the  Motion  of  A  after  it: 
Wherefore  C  A  is  the  Sum  of  the  Motion  in  both 
Bodies  towards  G. 

If  F  G  had  been  equal  to  C  D,  then  the  Points, 
K  and  C  would  be  coincident,  and  the  Motion 
of  A  will  be  qui  e  deftroyed,  ( i.  e. )  after  the 
Shock  A  will  be  perfectly  at  reft,  and  C  A  will  be 
equal  to  E  G. 

But  if  F  G  be  greater  than  C  D,  the  Point  K 
will  fall  to  the  Left  Hand  of  C,  and  the  Motion 
of  the  Body  A  will  be  from  C  towards  K.  But 
(becaufe  F G  =  D  K,  and  FE  =  DH)  KH 
=  EG;  wherefore  taking  C  K  from  both,  C H 
muft  be  equal  to  E  G  —  C  K ;  which  reprefents 
the  Sum  of  the  Motions  made  towards  the  fame 
Parts,  and  their  Difference  towards  contrary  ones 
after  the  Shock:  Wherefore  the  Sum  of  the  Mo¬ 
tions  towards  the  fame  Parts  remains  the  fame  af¬ 
ter,  as  before  the  Shock. 


Our  Excellent  Mathematician  Dr.  W allis, 
in  a  Letter  to  the  Famous  Mr.  Olden- 
burgh,  Secretary  of  the  Royal  Soci¬ 
ety,  gives  the  following  Short  Account 
of  the  Laws  of  Motion,  Nov.  26. 
1688.  And  intimated,  that  they  were 
made  Fublick  Eight  Months  before , 
at  the  Meeting  of  the.  Royal  Society. 

1.  If  any  Agent,  as  A,  produce  any  Effect,  as 
E;  then  an  Agent,  as  2  A,  will  produce  an  Effect, 
as  2  E;  3  A,  as  3  E,  <&c.  cater  is  paribus.  And 
univerfally,  if  m  be  put  for  the  Exponent  of  the 
Power,  m  A,  as  m  E. 

2.  Wherefore  if  any  Force,  as  V  (which  ftands 
for  Vis)  move  any  Weight,  Mate,  or  Body,  as  P; 
the  Force,  which  is  as  in  V,  fliall  move  m  P,  ca- 
\teris  Paribus ;  viz.  with  the  fame  Celerity,  or 
through  the  fame  Space  in  the  fame  Time. 

3.  If  the  Force  in  the  given  Time  T,  move 
any  Weight  thro’  the  Space  or  Length  L,  in  the 
T  ime  n  T,  it  Hull  move  it  through  the  Space  »  L. 

4.  Wherefore  if  the  Force  V,  in  the  Time  T, 
move  any  Weight,  as  P  thro’  the  Length  or  Space 
L,  the  Force  mV  in  the  Time  »  T,  (hall  move 
m  P  thro’  the  Space  «  L :  And  confequently  as  V  T, 
( the  Redtangle  under  the  Force  and  Time )  is  to 
PL  the  Redtangle  under  the  Weight  and  Di- 
ftance  :  :  fo  is  m  n  V  T,  to  inn P  L. 

5.  Since  the  Degrees  of  Celerity  are  proporti¬ 
onable  to  the  Lengths  run  over  in  the  fame  Time, 
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or,  (which  is  the  fame  thing)  are  proportionable 
to  the  1  imes  taken  up  in  pafling  over  fuch 

Lengths:  Therefore  it  will  be,  as  hi  C  •  t 

T 


m  L  m  p 

r  tf 


That  is,  the  Degrees  of  Celerity  will 


be  in  a  Ratio  compounded  diredtly  of  the  Lengths, 
and  reciprocally  of  the  Times. 


6.  Since  as  V  T.  P  L  :  :  m  n  V  T  to  m  n  P  L, 

it  will  be  as  V.  : :  m  V.  m  ”  P-_  That  is, 
T  « T 

V.  PC:  \  m  V.wPC=»iPXby  C;  or  == 
P  X  by  in  C. 

7.  That  is,  if  the  Force  V  be  able  to  move 
the  Weight  P,  according  to  the  Celerity  C;  then 
will  the  Force  m  V,  move  the  fame  Weight  P,  in 
the  Celerity  m  C  ;  or  with  the  bare  Celerity  C» 
the  Weight  in  P  ;  Or,  in  one  word,  it  will  be 
able  to  move  any  Weight  with  that  Celerity,  if 
the  Produdt  of  the  Weight  multiplied  by  the  Ce¬ 
lerity,  be  m  P  C. 


8.  And  on  this  depends  the  Reafon  of  the 
Conftrudtion  of  all  manner  of  Engines  and  Ma¬ 
chines,  for  facilitating  of  Motion,  viz.  That  in 
whatever  Proportion  the  Weight  be  increafed, 
the  Celerity  be  decreafed  accordingly:  From 
whence  it  comes  that  the  Produdt  of  the  Celeri¬ 
ty  multiplied  by  the  Weight,  for  moving  the 
fame  Force,  is  always  the  fame,  viz,  V  :  P  C  :  : 

N.wP  -f  i-  C:  That  is,  PC. 
m 


9.  If  the  Weight  P,  by  the  Force  V,  carried 
according  to  the  Celerity  C,  ftrike  diredtly  a- 
gainft  the  Weight  m  P ;  which,  tho’  fuppofed  at 
reft,  yet  is  capable  of  being  moved;  both  the 
Bodies  after  the  ftroke,  will  be  carried  with  the 

Celerity  1  m  C.  For,  by  reafon  the  fame 

Force  is  impelled  to  move  the  greater  Body,  the 
Celerity  of  it  will  be  leflened  after  the  fame  Ra¬ 
tio ,  viz.  V  :  P  C  :  :  V  :  L-+Jg  P  x  —  C 

I  1  -j~  m 

=  P  C.  And  therefore  the  Impetus,  (or  Produdt 
of  the  Weight  multiplied  by  the  Celerity)  of  the 

other  will  be  — * —  PC;  and  of  the  Remain- 

I  — m 

ing  one  — ~ —  «PC. 

1  m 

10.  If  againft  the  Weight  P,  moved  by  the 
Force  V,  with  the  Celerity  C,  another  Weight 
or  Body  fhall  ftrike  diredtly,  moving  the  fame 
way,  but  with  greater  Celerity:  As  fuppofe  the 
Weight  m  P,  with  the  Celerity  n  C,  (which  there-- 
fore  will  be  carried  forward  with  the  Force  m  n 
V  : )  After  this  they  will  both  move  forward 

with  the  Celerity  C. 

1  -j-  m 

For,  V  :  PC:  :  m  n  V.  w»PC::V -j-w»V 
(1  V  Q  !  P  C :  which  is  equal  to 

P  X  by  1  +?L”  C. 

i  1  i  -j-  m 
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2.  That  the  Change  of  Motion  is  proportiona¬ 
ble  to  the  moving  Force  imprefled;  and  is  always 
according  to  the  Diredion  of  that  Right  Line  in 
which  the  Force  is  imprefled. 

3.  That  Readion  is  always  equal  and  contrary 
to  Adion;  or,  which  is  all  one,  the  mutual  Add¬ 
ons  of  two  Bodies  one  upon  another  are  equal, 
and  direded  towards  contrary  Parts:  As  when  on* 
Body  preffes  and  draws  another,  ’tis  as  much 
prefled  or  drawn  by  that  Body. 


The  Quantity  of  any  Motion  is  difcoverable  by 
the  joint  Confideration  o»  the  Quantity  of  Matter 
in,  and  the  Velocity  of  the  moving  Body :  For 
the  Motion  of  any  Whole,  is  the  Sum  of  the  Mo¬ 
tions  of  all  the  Parts.  And  confequently  if  a  Body 
be  twice  as  great  as  another,  and  be  moved  with 
an  equal  Degree  of  Velocity,  the  Quantity  of  the 
Motion  is  double  in  the  Former;  but  if  the  Velo¬ 
city  be  alfo  double,  then  the  Quantity  of  the  Mo¬ 
rion  is  Quadruple  of  that  of  the  latter.  Newton's 
Princip. 

The  Quantity  of  Motion,  tuihich  is  found  by  taking 
either  the  Sum  of  Motions  made  the  fame  'way ,  or 
the  Difference  of  thofe  which  are  made  contrary  ways, 
is  not  at  all  changed  by  the  Adion  of  Bodies  one 
upon  another.  For  Adion  and  Readion  are  always 
equal,  (by  Law  3.)  wherefore  (  by  Law  2. )  they 
muft  needs  produce  equal  Changes  in  the  Motions 
towards  contrary  Parts :  Wherefore,  if  the  Motions 
be  both  according  to  the  fame  Diredion,  what- 
foever  is  added  to  the  Body  to  be  moved,  or  which 
is  forced  to  give  place,  islubduded  from  the  Body 
which  moves,  or  drives  away  the  other,  fo  that 
the  Sum  remains  the  fame  as  before.  But  if  the 
Bodies  meet  with  contrary  Diredions,  there  muft 
be  an  equal  Subftradion  of  the  Motion  of  each, 
and  confequently  the  Difference  of  the  Motions 
made  towards  the  contrary  parts,  will  remain  the 
fame.  Suppofethe  Spherical  Body  A  to  be  thrice 
as  big  as  B,  and  of  the  like  Figure.  Let  A  have 
two  Degrees  of  Velocity,  and  B  purfue  it  with  ten 
Degrees  of  Velocity:  Wherefore  the  Quantity  of 
the  Motion  of  A  to  B,  is  as  6  to  to;  therefore 
the  Sum  of  the  Motions  of  both  is  16.  Suppofe 
then  B  to  overtake  A,  and  to  give  it  3,  4,  or  5 
Degrees  of  Velocity  ;  ’tis  plain  it  muft  lofe  juft  as 
much  itfelf:  Wherefore  A  will  go  on  with  9,  10, 
11  Parts  of  Velocity  :  and  B  will  follow  after  with 
7,  6,  or  5.  So  that  the  Sum  will  ftill  be  16;  and 
thus  will  it  always  be.  Idem. 

Mr.  Keil,  in  his  Lediones  Phyffca,  proves  this 
diftindly,  by  branching  ot  it  into  two  Theorems. 
See  p.  127. 

Which  THEOREMS  are  thefe. 

I.  If  one  Body  (Irike  againfi  another,  whether  at 
refl,  or  moving  more  /lowly,  according  to  the 
fame  Direction  with  the  Former ;  then  will  the 
Sum  of  the  Motion  in  both  Bodies  towards  the 
fame  Parts,  remain  the  very  fame  as  before  fuch 
flriking  one  againfi  another. 


B 

I  el — — 1- 

D  E  F 


I 

G 


Let  the  Body  A  move  according  to  the  Dire- 
dion  CD,  and  in  it;  way  ftiike  agiinft  the  Body 
B;  „which  fuppofe  to  be  either  at  ret,  or  moving 
1 


on  more  flowly  than  A,  and  according  to  the 
fame  Diredion  with  it :  I  fay,  the  Sum  of  the 
Motions  in  both  Bodies,  towards  the  fame  Parts, 
that  is,  from  C  towards  D,  will  be  the  fame  as 
before.  Let  C  D  exprels  the  Motion  of  A  from 
C  to  D ;  and  if  B  be  in  Motion  too,  let  E  F 
exprefs  its  Motion  the  fame  way.  Then  will  the 
Sum  of  both  Motions  be  expreffed  by  CD-f-EF. 
But  becaufe  Adion  and  Readion  are  always  equal, 
and  towards  contrary  Parts;  if  F  G  exprels  the 
Motion  imprefled  on  B  by  the  Stroke  of  A;  D  K, 
equal  to  it,  muft  exprefs  the  Motion  imprefled  on 
A  by  the  Stroke  of  B,  with  a  contrary  Diredion 
from  D  towards  C.  Wherefore  lince  DK  =5 
F  G,  C  K  will  exprefs  the  Motion  of  the  Body  A 
after  the  Shock,  and  E  G  the  Motion  of  B ;  and 
therefore  the  Sum  of  both  will  be  CK-f-EG. 
But  fince  F  G  is  fuppofed  =  K  D,  if  you  add'd  K 
and  E  F  to  both,  f  G-f  CK  muft  be  equal  to 
C  D  -f-  EF.  Wherefore  the  Sum  of  the  Motions 
of  both  is  the  fame  as  at  firft. 

And  if  F  G  be  equal  to  C  D,  the  Points  K  and 
C  muft  be  coincident;  that  is,  CK  will  be  =  o, 
and  confequently  the  Body  A,  after  the  Occurfe 
or  Shock,  will  be  quite  at  reft.  But  if  F  G  be 
greater  than  C  D,  the  Point  K  muft  be  found 
lomewhere  beyond  or  to  the  Left  Hand  of  C; 
and  the  IVlotion  of  A  will  become  changed  to¬ 
wards  the  contrary  Parts,  and  the  Sum  of  the  Mo¬ 
tions  towards  G  will  be  as  EG  —  C K :  And 
becaufe  F  G  =  C  K,  add  to  both  E  F  —  C  K, 
and  it  will  be  that  EF-j-FG  —  C  K ,  ( i.  e.) 
EG  —  CK  =  EF-fDK  —  CK,  ( i.  e.) 
E  F  -f-  C  D.  From  whence  ’tis  plain  that  the  Sum 
of  the  Motions  towards  the  fame  Parts  (which  in 
this  Cafe  is  their  Difference  towards  contrary  Parts) 
continues  the  fame  after  the  Shock  as  before. 

COR.  After  the  lame  manner  it  will  appear,  if 
many  Bodies,  moving  with  the  fame  Diredion, 
fhould  ftrike  againft  one  another,  the  Sum  of  their 
Motion,  after  that,  will  be  the  fame  as  before. 


II.  If  Two  Bodies  move  towards  each  other  with 
exactly  .contrary  Diredions,  the  Sum  of  their 
Motions  towards  the  fame  Parts  (  which  is  all 
one  as  the  Difference  of  them  towards  contrary 
Parts  )  will  continue  the  fame  after  the  Shock 
.  as  before  it. 


A 

© 


B 

e 


C  K 


H  D  ft' 


E 


■I 
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Let  the  Body  A  move  from  C  towards  D,  and  .  1 
let  C  D  exprefs  its  Line  of  Motion ;  and  let  the 
Body  B  be  moving  at  the  fame  time  with  a 
quite  contrary  Direction  from  E  to  F,  and  let 
E  F  exprefs  its  Motion.  Lee  D  H  be  fuppofed 
equal  to  E  F ;  lo  fhall  C  H,  which  is  the  Diffe¬ 
rence  of  their  Motion  towards  contrary  Parts,  ex¬ 
prefs  the  Sum  of  the  Motions  made  towards  G. 

I  fay  then,  that  the  fame  C  H  is  the  Sum  of  their 
Motions  towards  G,  as  well  after  the  Shock  as 
before  it :  For  after  the  Shock,  fuppofe  the  Motion 
ot  B  to  be  changed,  and  to  be  now  towards  G, 
and  let  the  Line  EG  reprefentit;  wherefore  the 
Force  imprefled  upon  B  after  the  Shock,  and 
which  carries  it  towards  G,  will  be  equal  to  the 
Sum  of  the  Motions  E  F  and  G  F,  and  confe¬ 
quently  be  exprtffed^by  FG:  For  in  that  Right 
Line,  the  Motiorr  E  F,  towards  F,  is  deftroyed; 

and 


MOT 


MOT 


and  the  new  one,  E  G,  towards  G,  produced. 
But  now  fince  the  impulfive  Force  in  both  Bo¬ 
dies  ads  equally  towards  contrary  Parts,  if  D  K 
be  made  equal  to  F  G,  this  lhall  reprefent  the 
Force  imprefied  on  the  Body  A,  and  carry  it  in 
a  contrary  Direction  to  its  former  Motion:  So 
that  if  the  Line  of  Motion  D  K,  be  taken  from 
the  Line  CD,  there  will  remain  CK  reprefent- 
ing  the  true  Motion  of  A  towards  G.  But  be- 
caufe  DK  =  FG,  and  DH  =  FE;  DK  — 
DH  (i.f.KH)  =  F G  —  FE  (i.e.)  EG:  And 
confequently  fince  KH  =  EG,  KH  will  repre¬ 
fent  the  Motion  of  the  Body  B,  after  the  Shock; 
but  C  K  reprefents  the  Motion  of  A  after  it: 
Wherefore  C  A  is  the  Sum  of  the  Motion  in  both 
Bodies  towards  G. 

If  F  G  had  been  equal  to  C  D,  then  the  Points, 
K  and  C  would  be  coincident,  and  the  Motion 
of  A  will  be  qui  e  deftroyed,  ( i.  e.  )  after  the 
Shock  A  will  be  perfe&ly  at  reft,  and  C  A  will  be 
equal  to  E  G. 

But  if  F  G  be  greater  than  C  D,  the  Point  K 
will  fall  to  the  Left  Hand  of  C,  and  the  Motion 
of  the  Body  A  will  be  from  C  towards  K.  But 
(becaufe  FG  =  DK,  and  FE  =  DH)  KH 
=  E  G ;  wherefore  taking  C  K  from  both,  C  H 
mull  be  equal  to  E  G  —  C  K ;  which  reprefents 
the  Sum  of  the  Morions  made  towards  the  fame 
Parts,  and  their  Difference  towards  contrary  ones 
after  the  Shock:  Wherefore  the  Sum  of  the  Mo¬ 
tions  towards  the  fame  Parts  remains  the  fame  af¬ 
ter,  as  before  the  Shock. 


Our  Excellent  Mathematician  Dr.  W alii s, 
in  a  Letter  to  the  Famous  Mr.  Olden- 
burgh,  Secretary  of  the  Royal  Soci¬ 
ety,  gives  the  following  Short  Account 
of  the  Laws  of  Motion,  Noy.  26. 
1688.  And  intimated,  that  they  were 
made  tPablick  Eight  Months  before , 
at  the  Meeting  of  the .  Royal  Society. 

1.  If  any  Agent,  as  A,  produce  any  Effect,  as 
E;  then  an  Agent,  as  2  A,  will  produce  an  Effect, 
as  2  E;  3  A,  as  3  E,  <&c.  cater  is  paribus.  And 
univerfally,  if  m  be  put  for  the  Exponent  of  the 
Power,  m  A,  as  mE. 

2.  Wherefore  if  any  Force,  as  V  (which  Hands 
for  Vis)  move  any  Weight,  Mafs,  or  Body,  as  P; 
the  Force,  which  is  as  tn  V,  fhall  move  m  P,  ca- 
teris  Paribus ;  viz.  with  the  fame  Celerity,  or 
through  the  fame  Space  in  the  fame  Time. 

3.  If  the  Force  in  the  given  Time  T,  move 
any  Weight  thro’  the  Space  or  Length  L,  in  the 
Time  n  T,  it  fhall  move  it  through  the  Space  n  L. 

4.  Wherefore  if  the  Force  V,  in  the  Time  T, 
move  any  Weight,  as  P  thro’  the  Length  or  Space 
L,  the  Force  m  V  in  the  Time  n  T,  fhall  move 
mP  thro’  the  Space  n  L :  And  confequently  as  V  T, 
(the  Re&angle  under  the  Force  and  Time)  is  to 
P  L  the  Redtangle  under  the  W eight  and  Di- 
ftance  :  :  fo  is  m  n  V  T,  to  mn  P  L. 

5.  Since  the  Degrees  of  Celerity  are  proporti¬ 
onable  to  the  Lengths  run  over  in  the  fame  Time, 

V  0  l.  II. 


or,  (which  is  the  fame  thing)  are  proportionable 
to  the  Times  taken  up  in  pafling  over  fuch 

Lengths:  Therefore  it  will  be,  as  _  C  *  ; 

T 


m  L  m  f-y  — .  . 

~T~C.  I  hat  is,  the  Degrees  of  Celerity  will 

be  in  a  Ratio  compounded  diredtly  of  the  Lengths, 
and  reciprocally  of  the  Times. 


6.  Since  as  V  T.  P  L  :  :  m  n  V  T  to  m  n  P  L, 

it  will  be  as  V.  Lt  -mV.  m.  .1  —  That  is, 
T  *  T 

V.  PC:  :  »  V.  «PC=raPXbyC;  or  = 
P  X  by  7tt  C. 

7.  That  is,  if  the  Force  V  be  able  to  move 
the  Weight  P,  according  to  the  Celerity  C;  then 
will  the  Force  m  V,  move  the  fame  Weight  P,  in 
the  Celerity  m  C  ;  or  with  the  bare  Celerity  C> 
the  Weight  m  P  ;  Or,  in  one  word,  it  will  be 
able  to  move  any  Weight  with  that  Celerity,  if 
the  Produdt  of  the  Weight  multiplied  by  the  Ce¬ 
lerity,  bewPC. 


8.  And  on  this  depends  the  Reafon  of  the 
Conftrudtion  of  all  manner  of  Engines  and  Ma¬ 
chines,  for  facilitating  of  Motion,  viz.  That  in 
whatever  Proportion  the  Weight  be  increafed, 
the  Celerity  be  aecreafed  accordingly:  From 
whence  it  comes  that  the  Produft  of  the  Celeri¬ 
ty  multiplied  by  the  Weight,  for  moving  the 
fame  Force,  is  always  the  fame,  viz.  V  :  P  C  :  : 

N.  m  P  -f  -L  C :  That  is,  P  C. 

m 

9.  If  the  Weight  P,  by  the  Force  V,  carried 
according  to  the  Celerity  C,  ftrike  diredtly  a- 
gainft  the  Weight  m  P ;  which,  tho’  fuppofed  at 
reft,  yet  is  capable  of  being  moved;  both  the 
Bodies  after  the  ftroke,  will  be  carried  with  the 

Celerity  C.  For,  by  reafon  the  fame 

Force  is  impelled  to  move  the  greater  Body,  the 
Celerity  of  it  will  be  leffened  after  the  fame  Ra¬ 
tio ,  viz.  V  :  P  C  :  :  V  :  i+g  P  X  — L...  C 

I  I  m 

=  P  C.  And  therefore  the  Impetus,  (or  Product 
of  the  Weight  multiplied  by  the  Celerity)  of  the 

other  will  be  — 1 — .  PC;  and  of  the  Remain- 

I  -f  'VI 

ing  one  — ! —  wPC. 

1  -j-  m 

10.  If  againft  the  Weight  P,  moved  by  the 
Force  V,  with  the  Celerity  C,  anocher  Weight 
or  Body  (hall  ftrike  diredtly,  moving  the  fame 
way,  but  with  greater  Celerity:  As  fuppofe  the 
Weight  7 n  P,  with  the  Celerity  n  C,  (which  there-- 
fore  will  be  carried  forward  with  the  Force  m  n 
V  : )  After  this  they  will  both  move  forward 

with  the  Celerity  L.  ■  m-  C. 

I  —J—  m 

For,  V  :  PC:  :  m  n  V.  w»PC;:V-(-ot»V 
C 1  +  ”-V-)  1  +.e_tPC:  which  is  equal  to 

l.  +  m  p  x  by  !+tU”  C. 

i  ‘  i  -j-  m 
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And  therefore  the  Impetus  of  the  preceeding 
Body  will  be  l+W*P  C:  and  of  the  follow- 

I  -  W  71  -r\ 

me,  - .  m  F  ^ . 

i  ~j—  w  .  . 

U  if  the  Weights  or  Bodies  are  carried  con¬ 
trary ’ways,  they  will  meet,  and  mutually  ftrike 

againft  each  other.  .  ,  , 

Suppofe  the  Weight  P,  earned  by  the  Force  V, 

with  the  Celerity  C,  towards  the  Right  Hand ; 
and  the  Weight  P,  with  the  Celerity  »  U 
(  and  confequently  carried  by  the  Force  m  n  V  ) 
toward  the  Left  Hand :  Then  may  the  Impetus, 
Dire&ion,  and  Celerity  of  each  be  thus  calcula- 


tedThe  Body  which  moved  towards  the  Right 
Hand,  if  the  other  had  been  at  reft,  would  have 

given  it  the  Celerity  —I—  C,  (by  the  9th  J 

and  confequently  the  Impetus  — •  m  C  P  , 

of  moving  to  the  Right  Hand ;  and  would  have 
retained  to  it  felf  the  fame  Celerity,  and  the 


Impetus  1  m  P  C,  alfo  towards  the  Right 

Hand.  And  the  other  Body,  carried  toward  the 
Left  Hand,  would,  if  the  former  had  been  at  reft, 

have  given  it  the  Celerity  — 7!L- -  C ;  and  there- 

1  +  m 


fore  the  Impetus  -H—  m  P  C,  towards  the 

I  — {—  Tfl 

Left  Hand,  by  the  fame  Reafon ;  and  it  would 
have  retained  to  its  felf  the  fame  Celerity,  and 

therefore  the  Impetus  m  P  C  alfo  toward 

1  +  tn 

the  Left  Hand. 

Wherefore  iince  the  Motion  was  made  both 
ways,  the  Aggregate  of  the  Impetus  of  the  for¬ 
mer  Body ,  will  arife  out  of  the  Impetus 

1  P  C  to  the  Right,  and  .  m~—  P  C  to  the 

I  -J-  77?  1  -f- 

Left:  And  therefore  in  reality,  it  will  move  ei¬ 
ther  to  the  Right  or  Left,  according  as  that  or  this 
is  greater,  and  by  an  Impetus,  which  is  the  Dif¬ 
ference  between  thofe  2  Impetus’s.  That  is,  Sup- 
pofing  ~j-  to  fignify  to  the  Right  Hand,  and  —  to 

the  Left,  the  Impetus  will  be  — l —  PC  — 

1  -j~  m 

— OLJL  P  C,  which  is  equal  to  - - *  P.  And 

1  -j-  m  1  — j-  m 

the  Celerity  'will  be  T-  >n  71  C,  ( and  towards 

1  -j-  m 

the  Right  or  Left  Hand,  according  as  1  or  m  n  is 
the  greater  Quantity.) 

And  in  like  manner  the  Impetus  of  the  other 
Body,  which  firft  moved  towards  the  Left  Hand, 

will  be  — - —  m  P  C  —  — m  P  C  =  to 
1  -j -  m  1  -j-.  vi 

— m  7L.  m  PC.  And  the  Celerity  will  be 

I  -j—  7TI 

1  .™2’.  C,  and  the  Direction  to  the  Right  or 

1  -j—  m 

Left  Hand,  according  as  1,  or  m  n,  is  the  greater 
Quantity. 

•  12.  But  if  the  Bodies  neither  move  on  in  the 
fame  way  directly,  nor  diredtly  contrary  to  one 
another,  but  do  encounter  one  another  oblique¬ 
ly  ;  then  the  preceeding  Calculus  muft  be  mode¬ 
rated,  according  to  the  Meafure  of  that  obliqui¬ 


ty:  And  the  Impetus  of  the  Body  ftriking  ob¬ 
liquely,  is  to  the  Impetus  it  would  have  had,  if 
it  had  gone  diredtly  :  :  as  the  Radius  to  the  Se-. 
cant  of  the  Angle  of  the  Obliquity. 

Which  Confideration  duly  applied  to  the  former 
Calculus,  will  determine  with  what  Impetus,  Ce¬ 
lerity,  and  Dire&ion,  the  obliquely  encountring 
Bodies  ftiall  move  afterward. 

And  there  is  the  very  fame  Rath  of  the  Gravi¬ 
tation  of  heavy  Bodies,  which  defeend  Obliquely 
to  their  Gravitation,  fuppoling  them  to  have  des¬ 
cended  perpendicularly  ;  as  we  elfewhere  demon- 
ftrate. 

13.  If  the  Bodies,  which  thus  encounter  or  ftrike 
one  againft  another,  are  not  infinitely  hard  (as 
hath  hitherto  been  fuppofed )  but  do  yield  fome- 
thing  to  the  Stroke,  but  yet  fo  as  that  by  a  Spring, 
or  Elaftick  Force,  they  can  recover  their  Figure 
or  Pofition  again:  It  may  happen  from  hence, 
that  thofe  Bodies  may  rebound  back  from  one  ano¬ 
ther  mutually,  which  otherwife  would  have  moved 
on  together;  (and  this  more  or  lefs,  according  to 
the  Quantity  of  the  Elafticity  )  viz.  if  the  Elaftick 
Force  exceed  the  Progreflive. 

In  Motions  which  are  accelerated  and  retarded, 
the  Impetus  in  each  Moment  is  to  be  efteemed 
that  which  agrees  to  the  degree  of  Celerity  then 
acquired.  But  when  the  Motion  is  made  in  a 
Curve  Line,  that  is  to  be  accounted  the  Line  of 
Direction  of  the  Motion  in  each  Moment,  which 
is  truly  the  Tangent  to  the  Curve  in  that  Point. 
And  if  when  the  Motion,  being  either  accelerated 
or  retarded,  is  made  in  a  Curve  Line  ( as  in  the 
Vibrations  of  a  Pendulum)  the  Impetus  is  to  be 
eftimated  in  each  Point,  according  to  both  the 
Degree  of  Acceleration,  and  the  Obliquity  of  the 
Tangent  there.  Thilofoph.  Travjaft.  N.  40. 

An  Account  of  the  Laws  of  Motion,  in  Bodies 
ftriking  one  againft  another,  you  have  alfo  from 
the  famous  Mr.  Hugens,  in  Pbilof.  Tranfaff,  N.  46I 

Mr.  John  Keil,  late  of  Balio!  College 
in  Oxon,  in  his  Book  called ,  Intro- 
du&io  ad  veram  Phyficam,g;ztef  the 
following  Theorems  about  the  Quan¬ 
tity  of  Motion,  and  the  Spaces  paffed 
over  by  the  Moving  Body,  and  which 
he  there  plainly  demonft rates. 

1.  In  comparing  the  Motions  of  Bodies,  if  the. 
Quantity  of  Matter  be  the  fame,  the  Moments,  or 
Quantities  of  Motion,  will  always  be  as  the  Velo¬ 
cities;  and  vice  verfa,  if  the  Moments  arc  as  the 
Velocities,  the  Quantity  of  Matter  in  the  Moving 
Bodies,  is  always  the  fame. 

2.  If  the  Celerities  are  equal,  the  Moments,  or 
Quantities  of  Motion,  will  be  as  the  Quantities  of 
Matter ;  or  if  the  Moving  Bodies  are  Homoge¬ 
neous,  as  their  Magnitudes. 

And  if  the  Moments  are  as  the  Quantities  of 
Matter,  the  Velocities  will  be  equal. 

3.  In  comparing  the  Motions  of  any  Bodies,  the 
Ratio  of  the  Moments  is  compounded  of  the  Ratio's 
of  the  Quantities  of  Matter,  and  the  Celerities. 
See  the  Word  Moment. 
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4.  In 


MOT 


M  O  T 


4.  In  comparing  the  Motions  of  any  Moving 
Bodies,  the  Ratio  of  the  Celerities  is  compounded 
of  the  Ratio  of  their  Moments  diredtly,  and  of 
their  Quantity  of  Matter  reciprocally. 

5.  If  the  Celerities  of  any  Moving  Bodies  are 
equal,  the  Spaces  palled  over,  will  be  dtre&Jy  as 
the  Times  in  which  the  Motions  are  made. 

And  confequently,  if  the  Times  are  as  the  Spa¬ 
ces,  the  Celerities  mull  be  equal. 

6.  If  the  Times  are  equal,  the  Spaces  palled 
through,  will  be  as  the  Velocities,  and  confcquent- 
ly,  if  the  Spaces  are  as  the  Velocities,  the  Times 
will  be  equal. 

7.  The  Diftances,  or  Lengths  run,  are  in  a  Ra¬ 
tio  compounded  of  the  Ratio's  of  the  Times  and 
Celerities;  fo  that  Spaces  or  Diftances  moved 
thro’,  may  be  confider’d  as  Redlangles,  under  the 
Times  and  the  Celerities. 

Wherefore  if  the  Spaces,  or  Diftances  run,  be 
equal,  the  Redfanglc  under  the  Celerity  and  Time 
of  one  Moveable,  will  be  equal  to  that  under  the 
Celerity  and  Time  of  the  o:her:  And  therefore, 
becaufe  equal  Rectangles  with  unequal  Sides,  have 
their  Sides  reciprocally  proportionable  ( 14..  e  6  Eu¬ 
clid.  )  as  Celerity  is  to  Celerity ;  fo  reciprocally 
fhall  Time  be  to  Time;  and  confequently,  when 
the  Spaces  are  equal,  the  Times  will  be  recipro¬ 
cally  as  the  Celerities. 

8.  The  Ratio  of  the  Times  is  always  compoun- 
dedof  the  K atio  of  the  Spaces  palled  over,  direCtly, 
and  ot  the  Celerities  reciprocally. 

5 The  Incomparable  Sir  Isaac  Newton, 
thus  exprejjes  thefe  Two  lajt  Theo¬ 
rems. 

When  the  Celerity  is  given,  the  Space  palled 
through  will  be  as  the  Time  ;  and  the  Time  being 
given,  the  Space  is  as  the  Celerity:  Wherefore  if 
neither  be  given,  the  Space  will  be  as  the  Celerity 
and  Time  conjun&ly. 

When  the  Celerity  is  given,  the  Time  is  dire&ly 
as  the  Space  moved  through ;  and  the  Space  being 
given,  the  Time  is  reciprocally  as  the  Celerity : 
Wherefore  if  neither  be  given,  the  Time  is  as  the 
Space  directly,  and  as  the  Celerity  reciprocally. 

Hence  ’cis  plain,  the  Motions  of  all  Bodies  are 
as  the  Rectangles  under  the  Velocities,  and  the 
Quantities  of  Matter:  wherefore  the  Matter  and 
Celerity  of  Motion  being  given,  the  Momentum 
or  Quantity  of  Motion  is  given  :  And  if  the  Moment 
and  Matter  be  given,  the  Celerity  is  given  by  divi-  ' 
ding  the  Moment  by  the  Quantity  of  Matter ,  v.gr. 
Let  the  Quantity  of  Matter  be  a,  the  Celerity  c, 
and  the  Moment  m :  then  will  c  a  —  m,  and  c  = 

7n  ,  m 

—  and  a  = 
a  c. 

Alfo  fincc  the  Space  pafled  over,  or  through,  is 
always  proportional  to  the  Redtangle  under  the 
Velocity  and  the  Time;  let  the  Space  be  =  S, 
the  Time  =  to  T,  and  the  Celerity  as  before  =  C. 

Then  will  S  =  CT,  and  C  =  —  and  T  =  r; 

1  . 


And  Since  alfo  m  =  a  c,  m  will  be  equal  to  fii.’ 

1  : 

Or,  if  T  be  given,  m  =  a  S. 

Hence  alfo  may  be  concluded.  That  if  two 
Bodies  are  moved  with  equal  Velocities*  the  Mc± 
menu  will  be  as  the  Quantity  of  Matter  in  each; 
and  vice  verfa,  the  Quantity  ot  Matter  as  the 
Moments:  Wherefore  if  Bodies  of  equal  Bulk 
are  found  to  have  unequal  Moments ,  or  Quantities 
of  Motion,  the  Quantities  ot  Matter  rouft  be  un¬ 
equal  ;  and  confequently,  that  which  hath  the  leait 
Moment ,  muft  have  more  of  Fores  or  Vacuit.es  m- 
terfperfed  than  the  other. 

For  Inftance :  If  two  Globes,  one  of  Lead  and 
the  other  of  Cork,  having  equal  Bulks,  are  moved 
with  equal  Swiftnefs;  fin ce  the  Quantity  of  Mo¬ 
tion  in  the  former,  or  its  Force  to  move  other  Bo¬ 
dies,  will  be  much  greater  than  in  the  latter;  it’s 
plain  there  muft  be  many  more  Pores  or  Vacuities 
in  this ,  than  in  that. 

Mr.  Varignon’j  Laws  and  ^Proportions 
about  Motion. 

1.  In  all  kind  of  Motions  whatever.  Rolling, 
Sliding ,  Uniform,  Accelerated,  or  Retarded,  i.i 
Right  Lines,  or  in  Curves,  &c.  The  Sum  of  the 
Forces  which  produce  the  Motion  of  all  Parts  of  its 
Duration,  is  always  proportionable  to  the  Sum  of  the 
Paths,  or  Lines,  which  all  the  Points  of  the  moving 
Body  defer ibe. 

2.  There  is  more  Force  required  to  make  a  Body 
Roll,  or  Revolve,  (  as  fuppofe  a  truly  Spherick  Bowl 
on  a  mathematical  Plane )  than  to  make  it  Glide 
along  with  the  fame  Celerity. 

3.  In  all  Gliding  or  Sliding  Motions,  whether 
Uniform,  Accelerated,  or  Retarded,  &c.  The  Force 
in  the  whole  is  always  proportional  to  the  Produff  of 
the  Mafs  (  or  quantity  of  Matter  )  multiplied  by  tie 
Path  or  Line  dejeribed  by  the  Centre  of  Gravity  of 
the  moving  Body. 

4.  The  Pro  duff  of  the  Duration  of  all  Uniform 
Motions,  multiplied  by  the  Force  which  began  the 
Motion,  is  always  proportionable  to  the  Produff  made 
by  the  Path,  or  Line  of  Motion  multiplied  by  the 
Mafs  or  Quantity  of  Matter  in  the  moving  Body. 

Let  B,  b.  {land  for  the  Body  moved. 

M ,m.  for  the  Mafs  or  Quantity  of 

Matter  in  it. 

S,  s.  for  Space,  or  Diftance  moved 

through. 

T,  t.  for  the  Time  in  which  the  Mo¬ 

tion  is  made. 

F,  f  for  the  Force  producing  the  Mo¬ 

tion. 

C,  c.  for  the  Celerity  of  the  Motion. 

Then  I  fay,  F  T  :  ft  :  :  M  S  :  m  r.  of  any 

two  Bodies  in  Motion.  Then 

5.  F  :  / :  :  M  S  /  :  m  s  T. 

T  :  t  :  :  M  S  f  :  m  s  F. 

M  :  m ;  :  F  T  s  :  ft  S. 

S  :  r  :  :  F  T  nt :  f  t  M. 

6.  If 


6.  If  F  =/,  then  fhall 

T  :  t  :  :  M  S  :  m  t. 

M :  m :  :  T  ,s  :  S  t. 

S  :  $  :  :  T  m  :  M  /. 

And  reciprocally.  Whenever  T  t,  Mm,  Sr,  are 
in  any  of  thefe  Proportions,  Then  are  the  Force r 
'which  move  the  Bodies  equal ;  which  is  the  General 
Principle  of  all  Des  Cartes's  Staticks. 

7.  If  T  =  t,  then  fhall 

F  :  /  :  :  M  S  :  m  s 

M :  m  :  :  F  r  :  /  S 

S  :  r  :  :  T  m :  /  M 

And  fo  reciprocally.  If  F,  M,  or  S,  be  in  the 
Proportions,  The  Times  will  be  equal.  And  from 
this  may  the  Laws  of  all  Machines  be  demcnftra- 
ted  after  Des  Cartes  his  manner. 

8.  If  M  =  m>  then  will 

F  :  / :  :  S  *  :  r  T 

S  :  r  :  :  F  m  :  /  M 

T:  t  :  :  Sf:  s  F 

And  reciprocally.  If  thefe  Proportions  be  dif- 
covered.  Then  the  Majjes  are  equal. 

9.  If  S  =  r,  then  will 

F  :  / :  :  M  t  :  m  T 
M :  m\  :  FT  :  f  t 
T  :  t  %  :  M/  :  wF 


12.  If  M  :  m  :  :  S  :  r.  Then 

F  :  / :  :  S  S  t  :  r  r  T  :  :  M  M  /  :  m  m  T 

T  :  t  :  :  S  S  / :  s  s  F  :  :  M  M  /  :  m  m  F 

FT  :ft.  :  S  S  :  s  s  :  :  M  M  -.mm 

And  Reciprocally,  if  the  Forces,  or  the  Times, 
or  the  Product  of  the  Forces  by  the  Times,  areas 
in  thefe  Proportions ;  then  the  Malles  are  as  the 
Spaces  run  thro’. 

13.  If  F  M.  Then 

T  :  t  :  :  M  M  S  :  m  m  s  :  :  //  S  :  F  F  S. 

S  :  1  :  :  »  w  T  :  MM/:  :FFT:/ft. 

Tr:*S::M  M  :  m  m  :  : f f  ;  F F. 

j  I 

And  Reciprocally,  If  the  Times  or  the  Spaces 
run  thro’,  or  the  Produdts  of  the  Times  taken 
diredtly,  by  the  Spaces  taken  Reciprocally,  are  as 
in  thefe  Proportions  ;  then  the  Forces  fhall  be 
to  one  another  in  a  Reciprocal  Ratio  of  the 
Malles. 

14.  If  F  ;  / :  :  s  :  S.  Then 

T  :  t  :  :  S  S  M  :  s  s  m  :  :  ff  M  :  s  s  m. 

M  :  m  :  :  FFT  :fft  \  :  s  s  T  :  S  S  t. 
t  M :  T  m ;  :  F  F  :  ff  :  :  s  s  :  S  S. 

And  Reciprocally,  If  the  Times,  or  the  Mat- 
fes,  or  the  Produdts  of  the  Maffes  taken  diredtly, 
by  the  Times  taken  Reciprocally,  are  as  in  thefe 
Proportions  ;  then  the  Forces  fhall  be  to  one  ano¬ 
ther  in  a  Reciprocal  Ratio  of  the  Spaces  run  thro’. 

15.  If  T  :  /  :  :  m  :  M.  Then 


And  reciprocally.  If  fuch  Proportions  are  found. 
The  Spaces  are  equal. 

ri  r  f  M  *  m 

10.  If  F  :  f :  :  ^  s  .  , 

Then  will 

T  :  *  :  ;  1m-  m 
And  reciprocally. 

Then  will 


F  :  f  :  :  M  M  S  :  m  m  s  :  :  t  t  S  :  T  T  s. 
S:  s  :  :  F  m  m  :/MM:  :  FTT:/m. 
S/ :  s  F  :  :  T  T  :  t  t  :  :  m  m  :  M  M. 


And  Reciprocally,  If  the  moving  Forces,  or  the 
Spaces  run  through,  or  the  Produdf  of  the  Spaces 
taken  reciprocally  by  the  Forces  taken  reciprocal¬ 
ly,  are  as  in  thefe  Proportions;  the  Time  of  the 
Motions  will  be  to  one  another  in  a  Reciprocal 
Ratio  of  the  Maffes  of  the  Bodies  moved. 

16.  If  T  :  /  :  :  s  :  S.  Then 

F:/:  :  SSM  :  SSw  :  :  n  M  :TTn. 

M\  m  ¥  s  s  :  f  S  S  :  :  FTT  :ftt. 

M  f  \m¥ :  :TT:  t  t  ::  s  s  :  S  S. 


11.  If  F  :  f:  :  T  :  t.  Then 

M  :  m  :  :  F  F  s  \  ff  S  :  :  T  T  s  :  1 1  S 

S  :  s  :  :  F  F  m :  ff  M :  :  T  T  m :  t  t  M 

MS  :  ms:  :  F  F  :ff  :  :  T  T  :  /  t 

And  reciprocally.  If  the  Mafles  of  the  Bodies 
moved,  or  the  Spaces  run  through,  or  the  Produdts 
of  the  Maffes,  by  the  Spaces,  ( that  is,  the  Quan¬ 
tity  of  Motion  in  the  Bodies  B  and  b  )  are  as  in  thefe 
Proportions,  then  are  the  Forces  to  one  another  as 
the  Times. 

And  this  obferve  alfo  for  a  Principle  to  explain 
Machines  and  Engines,  as  above  in  Numbers 
6  and  7.  1 


And  Reciprocally,  If  the  moving  Forces,  or  the 
Malles  of  the  Bodies  moved,  or  the  Produdts  of 
the  Maffes  taken  reciprocally,  by  the  Forces  taken 
reciprocally,  are  as  in  thefe  Proportions;  then  the 
Times  fhall  be  to  one  another  in  a  Reciprocal 
Ratio  of  the  Spaces  run  thro’. 

17.  If  F  T.  Then  fhall 

M :  m  :  :  s  ;  S. 

And  Reciprocally, 

If  M  :  :  x  :  S.  Then  will 

F  T. 

So  that  in  ail  Engines,  or  Machines,  having  al¬ 
ways  ?  =  T,  you’ll  have  Reciprocally  F  =  f  viz. 
An  Equilibrium  where  M  :  M  :  :  s  :  S,  which  is 
the  known  Property  of  the  Balance. 


As 


MOT 


MOT 


As  to  the  Celerities,  obferve  the  following 
Rules. 

1 8.  In  general. 


C:c::l  :  J-  :  :  S  t :  t  T  :  :  i  :  I 

1  t  f  ty, 

19.  Then  alfo  in  the  general. 


T  :  t 
S  :  x 
F  :  f 
M  :  m 
C  :  < 


20. 


:  c  S  :  C  f- 
:  C  T :  c  t. 

:  MC:  wf. 

:  F  <  :/C. 

:  F  m  :  f  M. 

(F  =/ 

If)M=r 

CS=; 


And  Reciprocally,  If  the/e  laft  Proportions  are 
true,  the  firft  are  fo  alfo. 

24.  If  F  Then  fliall 

C  :  c  :  ;  vt  T  :  M  f . 

T  :  /  :  :  M  C  :  m  c . 

M  :  m  :  :  T  c  :  t  C. 

And  Reciprocally,  If  the  Celerity,  or  the  Maft 
fes,  or  the  Times,  or  the  Forces,  are  as  in  thefe 
Proportions,  then  the  Forces  fliall  be  to  one  ano¬ 
ther  as  the  Times  j  which  was  the  Principle  of 
Galileus,  mentioned  before  in  Number  20. 

25.  If  M  :  m  :  :  S  :  s.  Then  fliall 


Then  fliall 


:  C  :  c. 


And  Reciprocally,  If  thefe  Proportions  are  true } 
the  preceedmg  Equalities  are  fo  alfo. 

And  the  Equilibrium  will  be  found  always  in 
every  Machine,  where  it  is  made}  as  m  :  M  :  : 
C  :  c.  And  this  is  that  which  Galileus  took  for 
the  Firft  Principle  of  Staticks.  ( See  Sy(l.  Cofm. 
Dialog.  2.  Pag.  298,  &C. 


21. 


r  M  :  w\ 

■  M- 


e. 


Or, 


If  C  =  c  :  Then  fliall 


(F :/: : M 
And 
T:  t  :  :  S 


m. 

s. 


v  F  :  S  :  f. 
23.  tf<  Or, 

M  :  m  :  :  T  :  t. 


C.c: 
F  :/: 
S  :  $  : 


F  r  :/S. 
S  C  :  s  c . 
F  c  :fC. 


Then 

F  \  / :  :  C  C  :  c  c. 

S  :  s  ;  :  T  T  :  /  t. 

M:  m\  :  c  c  :  CC. 

T  :  t  :  :  S  S  :  s  s. 

And  Reciprocally,  If  thefe  laft  Propofltions  are 
true,  the  firft  are  fo  alfo. 

{F  :  /  :  :  M  ;  m 

or,  ’  >Then  will  C  =  *. 

T  :  t  :  : S  :  sJ 


And  Reciprocally,  If  the  Celerities,  or  the  For¬ 
ces,  or  the  Mafles,  or  the  Spaces  run  thro’,  are 
as  in  thefe  Proportions}  then  the  Mafles  of  the 
Bodies  moved,  are  to  one  another  as  the  Spaces 
run  thro’ 

T  ~  r.  /*  ,  K  rrii  C  W  TTi  M  M 

a(5.  If  F :/::*» Then C : f : :  ^pF  //. 

.  ■  $ 

And  Reciprocally,  If  thefe  laft  Proportions  are 
true,  the  firft  muft  be  fo  alfo. 

27.  If  T:  ty.s:  S.  Then  C :  f : :  |  S(Sf  \jT 
And  Reciprocally, 

If  C:c:|^  •  T  T  ^  Then  fliall  T  :  *  :  :t 

28.  If  F  Then 

C  :  c  :  :  s  m  :  S  M. 

M:w»  ;  :  c  s  :  C  S. 
s  :  S  :  :  C  M  \cm. 

And  Reciprocally,  If  the  Celerities  or  the  Maf- 
fes.  or  the  Forces,  or  the  Spaces,  are  as  in  the 
laft  Proportions}  then  the  Forces  fliall  be  Reci¬ 
procally  as  the  Spaces. 

29.  If  T  :  t  :  :  m  \  M.  Then 


C  :  r 
F  :/ 
T  :  t 


FT  :  ft. 
t  C  :  T  c. 
fC:Fc. 


And  Reciprocally,  If  the  Celerity,  or  the  For¬ 
ces,  or  the  Times,  or  the  Mafles,  are  as  in  the  laft 
Proportion  }  then  the  Times  fliall  be  to  one  ano¬ 
ther  in  a  Reciprocal  Ratio  of  the  Mafles. 

F  T. 


C  :  c  :  : 

Then  will 

S  w  :  M  S  :  :  F  t:f  T. 

C  :  c 

M :  m  :  : 

S  t  :  s  C. 

F  :/ 

T  :  f  :  : 

F  <  :  /  C. 

t  :  T 

S  :  s  ;  : 

MC:  me. 

M:  m 
r:  S 

F  :  / :  ; 

TC  :  /  *• 

r  r  :  f  :  :  r  :  1 

*aIf-L  °r'  ^  (• 

l  M  :  m  :  :  s  :  S.  J 


Then 

FS:/t::<w:MT. 


4  M  m  ra 


And 


MOT  MOT 


And  Reciprocally*  If  the  Celerities,  Forces, 
Times,  Malles,  or  Spaces  run  thro’,  are  in  the  laft 
Proportions ;  then  the  Malles  lhall  be  in  a  Reci¬ 
procal  Ratio  of  the  Spaces,  and  the  Forces  Reci¬ 
procally  as  the  Times:  Which  is  alfo  the  fame 
that  Dr.  Cartez  took  lor  his  firfb  Principle  of  Sta- 
ticks.  See  the  Memoirs  de  la  Mathematique  &  de 
la  Phyfqtte. 

MOTION :  From  the  firft  of  Sir  If.  Newtons 
three  Laws  of  Motion  or  Nature  mentioned 
under  this  Word  Motion  by  way  of  Corollary 
may  be  inferred,  (i.)  That  no  Particle  of  Matter, 
or  any  Combination  of  fuch  (that  is,  no  Body 
whatever )  can  either  move  of  it  felf,  or  alter  the 
Dire&ion  of  its  Motion,  becaufe  ’tis  entirely  paf- 
five  and  indifferent  as  to  Motion  or  Reft j  fo  that 
neither  Motion  or  Reft  are  elfential  to  Matter. 
(2 )  ’Tis  plain  alfo  from  hence,  that  naturally  of 
it  felf,  no  Body  can  ever  move  in  a  Curve  Linej 
for  lince  all  Motion  is  originally  and  naturally  rec¬ 
tilinear,  ’tis  impollible  that  any  Body  can  move 
in  a  Curve  or  Line  that  is  not  ftrait  of  itfelf;  be¬ 
caufe  then  it  mull  of  it  felf  continually  alter  the 
Direction  of  its  Motion,  which  cannot  be,  by  the 
former  Corollary ;  wherefore  the  Motion  of  the 
Heavenly  Bodies  in  Circles  or  Ellipfes  cannot  be 
accounted  for  by  the  natural  Laws  of  Motion  j 
but  it  is  owing  to  the  Will  of  the  great  Creator 
that  they  are  kept  in  their  Orbits  by  an  attradtive 
Force. 

From  the  fecond  of  the  three  Laws  of  Motion, 
it  follows,  that  all  EfFedts  will  always  be  propor¬ 
tional  to  their  Adequate  Caufes ;  and  thus  if  any 
Degree  of  any  Force  will  produce  any  Degree  of 
Motion,  a  double  Degree  of  the  fame  Force  will 
produce  a  double  Degree  of  Motion,  a  Triple,  a 
T riple,  and  fo  on  in  any  Ratio  whatfoever.  And 
this  Motion  mull  proceed  on  in  the  fame  Dire- 
dtion  with  that  of  the  moving  Force,  becaufe  ’tis 
from  That  only  that  the  Motion  arifes;  and  Bo¬ 
dies  once  in  Motion,  cannot  change  their  Diredti- 
on  of  themfelves. 

And  if  a  Body  be  already  in  Motion,  the  Moti¬ 
on  arifing  from  a  Force  imprefs’d,  if  it  be  in  the 
fame  Diredtion  with  that  of  the  former  Motion,  it 
will  increafe  it  in  Proportion  to  its  Power ;  but  if 
it  be  imprefs’d  in  a  contrary  Diredtion,  it  deftroys 
the  former  Motion  either  totally  or  in  part,  that  is, 
equal  to  the  Force  of  the  Impreflion.  And  when 
it  hath  a  Diredtion  any  way  oblique  to  that  of 
the  former  Motion,  it  is  either  added  to,  or  fub- 
tradted  from  it,  according  as  a  jMotion  arifing 
from  a  Compofition  of  thofe  two,  is  determined. 

Of  Equable  MOTION. 

Definition. 

By  Equal,  Equable,  or  Uniform  Motion,  I  mean 
that  whofe  Celerity  or  Swifcnefs,  neither  Increales 
nor  Decreafes  in  each  Space  of  Time  or  Place ; 
that  is,  which  is  neither  fwifter  or  flower  in  the 
firft  Yard  or  Mile  itpafles,  than  in  the  fecond;  or 
in  the  firft  Minute  or  Hour  of  its  Progrefs,  than 
in  the  fecond,  <&c. 

PROP.  I. 

If  a  Mobile  moved  Equably  pafs  over  two  Spa- 
css  with  the  fame  Velocity,  the  Times  of  the  Mo¬ 
tion  lhall  be  to  each  other  as  the  Spaces  perform’d. 


Instance  I. 

If  any  Horfe  run  equably  Swift,  he  is  twice  as 
long  running  over  two  Mi!es  as  one  Mile. 

Instance  II. 

The  Hand  of  a  true  going  Clock  or  Watch,  is 
fjppofed  to  move  Equably,  and  it  is  twice  as  long 
palling  two  Divifions  as  one  Divifion. 

PROP.  II. 

If  one  equable  Mobile  pafs  over  in  equal  times, 
with  unequal  Velocities  two  Spaces,  the  Spaces 
lhall  be  as  the  Velocities,  and  if  the  Spaces  be  as 
the  Velocities,  the  Times  lhall  be  equal. 

If,  Inftance  of  the  former  Part  of  the  Propo- 
fition,  which  more  plainly  for  our  purpole,  may 
be  pronounced  thus.  If  two  equable  Mobiles  pafs 
over  in  an  equal  Time  two  Spaces,  the  Spaces  Jball 
be  as  the  Velocities. 

Thus  if  there  be  two  Horfes,  one  twice  as  fwifc 
as  the  other,  and  the  fwifter  run  a  Mile  in  a  Mi¬ 
nute,  the  flower  lhall  run  in  the  lame  Minute  but 
half  a  Mile. 

id,  Inftance  of  the  latter  Part  of  the  Propofition, 
I  fay  likewife,  that  the  fwifter  runs  a  Mile,  and 
the  flower  half  a  Mile,  in  the  fame  Quantity  of 
Time.  And  this  indeed  is  but  a  Converfion  of 
the  former  part  of  the  Propofition. 

PROP.  III. 

The  Times  of  Motions  through  the  fame  Space 
with  unequal  Velocities  are  in  a  reciprocal  Ratio 
of  their  Velocities. 

Instance. 

If  there  be  two  Horfes  A  twice  Swifter  than 
B,  is  running  a  Mile,  twice  as  long  time  as  A, 
that  is,  the  Velocity  of  A  is  to  the  Velocity  of  B 
as  2  to  1,  therefore  the  Time  of  B  is  to  the  Time 
of  A  as  2  to  i. 

PROP.  IV. 

If  two  Mobiles  be  moved  equably,  but  with 
unequal  Velocity,  the  Spaces  palled  by  them  in 
unequal  Times,  lhall  have  a  Ratio  to  each  other 
compounded  of  the  Ratio  of  the  Velocities,  and 
of  the  Ratio  of  the  Times. 

Instance. 

If  there  be  two  Horfes  A,  twice  fwifter  than 
B,  and  A  run  four  Miles  in  fix  Minutes,  B  in 
three  Minutes  fhall  run  but  one  Mile:  for  if  B 
run  as  fwift  as  A,  and  A  in  fix  Minutes  .run  four 
Mi  es,  then  B  in  three  Minutes  would  run  two 
Miles  i  but  by  Suppofition,  A  runs  twice  fwifter 
a/i1  ^  therefore  B  in  three  Minutes  runs  but  1 
Mile.  Now  it’s  manifeft,  the  Ratio  of  the  Velo- 
city  of  A  to  the  Velocity  of  B,  is  as  2  to  1,  alfo 
the  Ratio  of  the  Time  of  A’s  running,  to  the 
lime  or  Br  running,  is  as  2  to  1 ;  then  com¬ 
pounding  thefe  two  Ratio’s,  we  have  the  Ratio  of 
4  to  1,  that  is,  the  Ratio  of  the  Spaces  palled  four 
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Miles  by  A  the  Swifter,  and  i  Mile  by  B  the 
Slower. 

PROP.  V. 

If  two  Mobiles  be  moved  Equably,  and  their 
Velocities  be  unequal,  and  the  Spaces  they  pals 
unequal,  the  Ratio  of  their  Times  fhall  be  com¬ 
pounded  of  the  Ratio  of  the  Spaces,  and  of  the 
Ratio  of  their  Velocities  contrarily  taken. 

Instance. 

If  there  be  two  Horfes,  A  twice  as  fwift  as  B, 
if  A  be  running  four  Miles  fix  Minutes,  B  fhall 
be  running  i  Mile  three  Minutes.  For  the  Ratio 
of  A V  Space  to  BV  Space  is  4  to  1.  Alfo  the 
Ratio  of  B V  Velocity  to  A ’s  Velocity  (  becaufe 
their  Velocities  are  to  be  contrarily  taken  )  is  as  1 
to  2.  Then  compounding  the  Ratio  of  4  to  1 
and  of  1  to  2,  we  have  the  Ratio  of  4  to  2  or 
double,  that  is,  the  Ratio  of  the  Times  A  being 
fix  Minutes,  and  B  three  Minutes. 

PROP.  VI, 

If  two  Mobiles  be  moved  equably,  the  Ratio 
of  their  Velocities  fhall  be  compounded  of  the 
Ratio  of  the  Spaces  palled,  and  the  Ratio  of  the 
contrarily  taken  Times. 

Instance. 

If  there  be  two  Horfes  A  and  B,  and  if  A  run 
four  Miles  in  fix  Minutes,  and  B  run  one  Mile  in 
three  Minutes,  I  fay  AV  fwiftnefs  is  to  BV  as  2  to 
1  ;  that  is,  A  is  twice  fwifter  than  B,  for  the  Ra¬ 
tio  of  AV  Space  four  Miles  to  B’r  one  Mile,  is  as 
4  to  1;  alfo  the  Ratio  of  BV  time  to  AV  time 
(becaufe  of  the  Words  contrarily  taken  Times)  is 
as  1  to  2.  Then  compounding  the  Ratio  of  4  to 
1,  with  the  Ratio  of  1  to  2,  we  get  the  Ratio  of 
4  to  2;  that  is,  A ’s  Velocity  cr  Swiftnefs  is  double 
BV  Swiftnefs. 

And  thus  have  I  cleared  the  fix  Propofitions  of 
Galileo  relating  to  equable  Motion,  which  though 
apparently  mean  and  poor,  yet  are  they  the  Foun¬ 
dation  of  a  vaft  Strudture  of  a  Dodtrine  no  lefs 
ufeful  than  pleafant,  and  of  advantage  to  the  Ge¬ 
neral  and  Soldier  in  the  Field,  as  delightful  to  the 
thoughtful  Contemplator  in  his  Clofet.  And  here 
let  it  not  be  objected,  that  I  have  made  my  Hor¬ 
fes  run  equally,  that  is,  neither  fafter  nor  flower  at 
the  Beginning  than  at  the  End  of  their  Courfe; 
for  though  I  know  this  is  contrary  to  Experience, 
yet  furely  the  liberty  of  Juppofing  this  for  Illuftra- 
tion  fake  will  not  be  denied  me.  All  I  defigned 
was  to  make  the  foregoing  Propofitions  plain  and 
obvious  to  the  common  Capacities,  without  trou¬ 
bling  them  with  intricate  Demonftrations.  I  have 
only  to  add,  that  this  Do&rine  of  compounded 
Reafons  may  be  learned  from  Euclid,  and  his 
Commentators,  on  the  five  Definitions  of  the  fixth 
Book;  or  briefly  this,  if  the  Ratio  of  A  to  B  were 
given  to  be  compounded  with  the  Ratio  of  B  to 
C,  Fractions  expreflfing  Ratios,  fet  them  fraction- 
A  R 

wife  thus,  ---  — then  Multiply  the  Numerators 
•  B  C 

together  for  a  new  Numerator,  and  the  Denomi¬ 
nators  together  for  a  new  Denominator,  and  wc 


have  or  ^  the  Compofiticn  of  this  two 
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Ratio’s,  that  the  Ratio  of  A  to  B  being  compounded 
with  the  Ratio  of  B  to  C,  there  refulcs  the  Ratio 
of  A  to  C.  Thus  in  Numbers  the  Ratio  of  6  to 
4,  being  compounded  with  the  Ratio  of  3  to  7, 
there  refujts  the  Ratio  of  18  to  28  or  9  to  14.  If 
any  one  dcfircs  the  Mathematical  Demonftrations 
of  the  foregoing  Propofitions,  they  may  have  Re- 
courfe  to  Galileo  in  his  Difcorfi  e  Bemonftratione, 
Mathematice,  &c.  Printed  amongft  his  Works  at 
Bononia,  1655.  4 to . 

MOTION  of  the  Apogee,  in  the  Ptolemaick 
Syftem,  is  an  Ark  of  the  Zodiack  of  the  Primunt 
Mobile,  contained  between  the  Line  of  the  Apogee 
and  the  Beginning  of  Aries. 

MOTION  Compounded.  See  Compoftion  of  Mo¬ 
tion. 

Natural  MOTION  [in  Mechanicks ]  is  that 
whofe  Principle  of  moving  Force  is  within  the 
moving  Body,  as  that  of  2  Stone  falling  to  the 
Centre  of  the  Earth. 

Violent  MOTION  is  that  whofe  Principle  is 
external  or  without,  and  againft  which  the  moving 
Body  makes  a  Refiftance,  as  that  of  a  Stone 
thrown  upwards. 

Abfolute  MOTION  is  the  Change  of  Place  in 
any  moving  Body,  the  Celerity  of  which  there¬ 
fore  will  be  meafured  by  the  Quantity  of  the  ab¬ 
folute  Space  which  the  moveable  Body  runs 
through. 

Relative  MOTION  is  the  Mutation  of  the  Re¬ 
lative  or  vulgar  Place  of  the  moving  Body,  and 
the  Celerity  of  it  is  accounted  by  the  Quantity  of 
relative  Space  run  through. 

Proper  MOTION  is  the  removal  of  a  Body 
out  of  one  proper  Place  into  another,  that  becomes 
proper,  as  being  poiTefl'ed  by  this  Body  alone,  in 
exclufion  of  all  others,  as  the  Motion  of  a  Wheel 
in  a  Clock. 

Improper  MOTION,  is  the  Paflage  of  a 

Extraneous  MOTION,  >  Body  out  of  one 

Common  MOTION,  J  common  Place  into 
another  common  Place;  as  that  of  a  Clock  when 
mov’d  in  a  Ship,  &c. 

Simple  MOTION  is  that  which  is  produced  by 
fome  one  Power. 

Perpetual  MOTION,  the  celebrated  Problem 
of  a  perpetual  Motion  confifts  in  the  Invention  of 
a  Machine,  which  has  the  Principle  of  its  Motion 
within  itfelf. 

Animal  MOTION  is  that  whereby  the  Situati¬ 
on,  Figure,  Magnitude,  <&c.  of  the  Parts,  Mem¬ 
bers,  O’c.  of  Animals  are  altered  or  changed,  and 
is  either  Jpontaneous  or  natural. 

Spontaneous  MOTION  is  mufcular  Motion, 
being  performed  by  means  of  the  Mjfcles  at  the 
Command  of  the  Will,  and  thence  is  call’d  vo¬ 
luntary  Motion. 

Natural  MOTION  is  that  which  is  effefted 
by  the  mere  Mechanifm  of  the  Parts,  without  the 
Command  of  the  WilB  thence  call’d  involuntary 
Motion,  as  the  Motion  of  the  Pulfe,  Heart,  the 
pcriftaltick  Motion  of  the  Inteftines. 

Intejline  MOTION  is  the  Agitation  of  the 
Particles  of  which  a  Body  confifts. 

MOTION  [in  Aflronojny~\  is  a  Term  apply ’d 
to  the  ordinary  Courles  of  the  Heavenly  Bodies, 
as  the  Earth  from  Eajl  to  PVefl,  and  the  Motions 
of  the  Celeftial  Luminaries  are  diurnal  and  fecox- 
dary. 

Diurnal 
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Diurnal  MOTION  [in  Aftronomy]  is  that 
wherewith  all  the  heavenly  Bodies  and  the  whole 
mundane  Sphere  appears  to  revolve  round  the 
Earth  daily  from  Eaft  to  Weft  •  this  is  alfo  call’d 
common  Motion  or  the  Motion  of  the  Primum  Mo¬ 
bile  in  diftindion  to  that  of  each  Planet. 

Secondary  MOTION  Aftronomy]  is  that 
whereby  a  Star,  Planet  or  the  like  advances  a  cer¬ 
tain  Space  every  Day  from  Weft  to  Eaft.  This  is 
call’d  alfo  Proper  Motion. 

MOTION  [in  Muftck,]  is  the  Manner  of 
beating  the  Meafure  to  haften  or  retard  the  Time 
of  the  Pronunciation  of  the  Words  or  Notes. 

MOTIONS  [in  the  Military  Art ]  are  the 
marches  and  counter-marches  that  an  Army  makes 
in  changing  its  Poft. 

MOTORII  [in  Anatomy’]  the  third  pair  of 
Nerves  which  ferve  for  the  Motion  of  the  Eye. 
They  are  united  into  one  near  their  infertion  into 
the  Brain,  by  which  means  when  one  Eye  is 
moved  towards  any  Objed,  the  other  is  directed 
towards  the  fame. 

MOTOS  [in  Surgery]  a  piece  of  Lint  or  Lin- 
nen  Cloth  team’d  like  Wool  to  be  put  into  Ulcers 
to  flop  the  Flux  of  Blood,  <&c.. 

MOTRIX  Vis.  See  Vis  Matrix . 

MOVEABLE  Feafts ,  arethofe  Feftivals  which, 
tho’  they  are  Celebrated  on  the  fame  Day  of  the 
Week,  have  no  Fixed  Seat  in  the  Calendar,  but  in 
feveral  Years  happen  on  feveral  Days  of  the  Month  i 
of  which  kind  are  Eafter  and  Whitfontide,  &c. 

MOVEMENT,  the  fame  with  what  many  do 
call  an  Automaton ,  and  with  us  fignifies  all  thofe 
Parts  of  a  Watch,  Clock,  or  any  fuch  Curious 
Engine  which  are  in  Motion ,  and  which  by  that 
Motion  carry  on  the  Defign,  or  anfwer  the  End 
of  the  Inftrument. 

The  Numbers  of  the  Wheels,  Pinions,  Not¬ 
ches,  &c.  in  any  Piece  of  Clock  or  Watch-work, 
are  ufually  thus  written  or  exprefs’d: 

Where  the  uppermoft  Number  above  4)  36  (9 
the  Line  is  the  Pinion  of  the  Re-  •  ■  - — 

port  4,  the  Dial-wheel  36,  and  9  the  5)  55  (n 
Turns  of  the  Pinion  of  Report.  The  5)  45  (9 
fecond  Number  (under  the  Line)  is  5)  40  (3 
5  the  Pinion,  55  is  the  great  Wheel,  ■  ■■  -- — 

and  11  the  Turns  of  the  Pinion  it  17 

driveth.  The  third  Numbers  are  the 
lecond  Wheel,  <&c.  The  fourth  the  Contrate- 
wheel,  &c.  And  the  Angle  Number  17,  under  all, 
is  the  Crown-wheel. 

Thefe  Numbers,  by  fome,  are  alfo  exprefs’d 
Fradion-wife,  thus,  sf-,  4|,  17  Notches 

in  the  Crown-wheel. 

MOULDINGS  [in  Architecture]  Ornaments, 
Procedures  beyond  the  Naked  of  a  Wall,  Column, 
Wainfcot,  <&c.  the  Aflemblage  of  which  forms 
Cornifhes,  Doors,  Cafes,  <&c. 

MOULINET,  a  French  Term,  fignifying  a 
Turn-ftile :  ’Tis  ufed  in  Mechanicks,  and  fignifies  a 
Roller,  which  being  crofs’d  with  two  Levers,  is 
ufually  applied  to  Cranes,  Capftans,  and  other  fort 
of  Engines  of  the  like  Nature,  to  draw  Cords,  and 
heave  up  Stones,  Timber,  &c.  Alfo  a  kind  of 
Turn-ftile  or  Wooden  Crofs,  which  turns  hori¬ 
zontally  upon  a  Stake  fix’d  in  the  Ground ;  and  is 
ufually  placed  in  Paflages,  to  keep  out  Horfcs,  and 
to  oblige  Paffengers  to  go  or  come  one  by  one. 

Thefe  Moulinets  are  often  fet  up  near  the  Out¬ 
works  of  Fortified  Places,  at  the  fide  of  the  Bar¬ 
riers,  through  which  People  pafs  on  Foor. 

MOUND.  The  Term  in  Heraldry  for  a  Ball 
or  Globe,  with  a  Crofs  upon  it,  fuch  as  our  Piin- 


ces  are  ufually  drawn  or  painted  with,  holding  it 
in  their  Left  Hand,  as  they  do  the  Sceptre  in  their. 
Right.  Mound  alfo  fignifies  a  Fence  or  Hedge. 

MOUNT-EGG j  after  Tin  from  the  burnt 
Ore  is  melted  down  and  remelted,  there  willfome- 
times  remain  a  different  Slugg  in  the  Bottom  of  the 
Float,  this  they  call  Mount-Egg  j  and  tho’  of  a  Tin 
Colour,  yet  is  of  an  Iron  Nature,  as  hath  been 
found  by  applying  a  Magnet  to  ir. 

MOYENAU  (a  French  Term)  in  Fortificati¬ 
on,  is  a  finall  flat  Bafticn,  commonly  placed  in  the 
middle  of  an  over-long  Curtain,  by  which  the 
Baftions  at  the  Extremities  are  not  well  defended 
from  the  Small-lhot,  by  reafon  of  their  Diftance ; 
fo  that  this  Work  is  proper  for  placing  in  it  a  Bo¬ 
dy  of  Mufqueteers  to  fire  upon  the  Enemy  from 
all  Tides. 

MUCILAGE,  in  Pharmacy,  is  a  vifeous  Ex¬ 
tradition  made  of  Seeds,  Gums,  Roots,  &c.  with 
Water. 

MUCILAGINOUS  G'ands,  are  a  numerous 
fort  of  Glands  feated  in  the  Joints,  firft,  I  think, 
particularly  taken  Notice  of  by  Dr.  Haven ,  in  his 
Ofteo/ogia:  He  faith,  thefe  are  of  two  forts,  fome 
are  fmall,  and  in  a  manner  miliary  Glands,  being 
Glandules  placed  all  upon  the  fame  Surface  of 
the  Membrane,  which  lies  over  the  Articulations. 
The  other  fort  are  conglomerated,  or  many  Glan¬ 
dules  collected  and  planted  one  upon  another,  fo 
as  to  make  a  Bulk,  and  appear  $£nfpicuoufly,  and 
are  confiderable  Glands.  In  fome  of  the  Joints 
there  are  feveral  of  them  7  in  others  there  is  a  tingle 
Giand. 

For  the  Strudure  of  thefe  large  Glands,  they 
confiftof  fmall  Vehicles,  which  are  not  gathered  into 
feveral  Lobules  or  Bags  of  Glandules,  but  are  dif- 
pofed  upon  feveral  Membranes  lying  one  over  a- 
notherj  of  which  Membranes  there  are  feveral. in 
every  one  of  thefe  Glands,  which  appear  evidently 
in  them  that  are  Hydropica!. 

They  have  their  Blood- VefiTels}  as  other  Glands, 
but  their  Veins  have  a  particular  Flexure  in  their 
Courfe  for  retarding  the  Return  of  the  Blood  from 
the  Glands,  that  the  mucilaginous  Liquor,  which 
is  not  ieparated  with  the  greateft  Expedition,  may 
have  Time  to  penetrate  the  lecretory  Pores  of  the 
Glandules. 

The  large  Mucilaginous  Glands  are  varioufly 
feated  i  fome  in  a  Sinus,  formed  in  the  Joint  j 
others  ftand  near  or  over-againft:  the  Interftice, 
between  the  Articulated  Bonesy  but  in  general 
they  are  fo  placed,  as  to  be  fqueez’d  gently,  and 
lightly  prefs’d  in  the  Inflexion  or  Extenfion  of  the 
Joint,  fo  as  to  feparate  a  Quantity  of  Mucilage 
proportionate  to  the  Motion  of  the  Part,  and  the 
prefent  Occafion,  and  yet  without  any  Injury. 

The  Defign  of  all  thefe  Glands  is  to  feparate  a 
mucilaginous  kind  of  Liquor  that  ferves  princi¬ 
pally  to  lubricate  the  Joints,  to  make  them  fo  flip- 
pery  as  to  be  moved  with  the  greateft  Facility  , 
imaginable.  It  ferves  likewife  to  preferve  the  Ends 
of  the  Articulated  Bones  from  Attrition,  and  an 
immoderate  Incalefcence.  But  all  thefe  Things  it 
performs  in  Conjundion  with  the  medullary  Oyl : 
of  which  two  Ingredients,  is  made  a  Compofition 
admirably  fitted  for  thefe  Ends:  For  the  Mucilage 
adds  to  the  Lubricity  of  the  Oyl,  and  the  Oyl 
preferves  the  Mucilage  from  growing  too  thick  and 
vifeous. 

The  Dodor  obferves  the  fame  fort  of  Glands  to  . 
lie  between  the  Mufcles  and  Tendons,  and  fuppo^. 
fes  that  there  is  the  iame  Mixture  of  an  Oyly  and 
Mucilaginous  Subftance;  the  one  being  that  Fat 
2  which 


M  U  L 


which  is  found  between  the  Mufcles,  and  is  fup- 
'  ply’d  by  the  Adipofe  Glands ;  the  other  being  fe¬ 
parated  by  the  mucilaginous  Glandules,  of  which 
the  common  Membrane  of  the  Mufcles  is  every 
where  full.  This  Mixture  in  the  Jnterftices  of  the 
Mufcles,  lubricates  them  and  their  Tendons,  and 
preferves  them  from  fhrinking,  and  from  growing 
dry  and  hard. 

For  the  Generation  of  this  Mucilage,  he  fuppo- 
fes  that  Nature  has  defigned  one  large  Vifcus,  and 
1  that  this  is  the  Office  of  the  Spleen  -  the  Glandules 
of  which  he  makes  to  have  two  fecretory  Pores  ; 
by  one  of  which  fome  Acid,  and  by  the  other, 
.fome  Auftere  Particles  are  feparated;  which  meet¬ 
ing  in  the  fmall  Cavities  of  the  Glandules,  they 
are  converted  into  a  Mucilaginous  and  Gummous 
Subftance;  he  having  obferved,  that  Spirit  of  Vi¬ 
triol  mix’d  with  a  Decodtion  of  Galls,  will  pro¬ 
duce  a  Gum.  ' 

After  this,  he  gives  an  Account  of  Experiments 
made  with  the  Mucilage  ;  the  moil  of  which  come 
to  this.  That  all  Acids  do  coagulate  it,  as  all  Au- 
fteres  and  Auftere  Acids;  but  with  this  Difference, 
that  the  Coagulum  or  Curd  made  by  Acids  only,  is 
tenderer  than  that  which  is  produced  by  an  Auftere 
only,  or  an  Auftere  Acid. 

MUCOUS  Glands  [in  Anatomy ]  are  three 
Glands  which  empty  themfelves  into  the  Urethra , 
fo  called  from  the  Tenacity  of  the  Liquor  which 
they  feparate. 

MUCRO  Cordis,  ox  Apex,  is  the  lower  pointed 
End  of  the  Heart. 

MUCRONATED,  is  whatever  ends  or  termi¬ 
nates  in  a  Point,  like  that  of  a  Sword,  &c. 

MUCRONATUM  Os:  See  Enfiformis  Car - 

til  ago. 

MUCUS  of  the  Joints  [in  Medicine']  a  muci¬ 
laginous  Liquor  feparated  by  its  proper  Glands, 
conveniently  placed  in  the  Interftices  of  the  Bones, 
where  thofe  Glands  are  gently  prefs’d  by  the  Mo¬ 
tion  of  the  Parts ;  ferving  to  make  the  Extremity 
of  the  Joints  or  Bones  flip  more  eafily.  L 

MUCUS  of  the  Urethra  [in  Medicine]  is  a 
vifcous  tranfparent  Liquor,  which  ferves  to  line 
and  lubricate  the  Parrs,  that  the  Semen  may  flip 
more  eafily  without  adhering. 

MUCUS  of  the  Noflrils  [in  Medicine]  is  a 
Mucus  feparated  by  its  proper  Glands,  placed  in 
the  internal  Membrane  of  thofe  Parts ;  ferving  to 
moiften,  lubricate  and  defend  the  Olfadtory  Nerves, 
which  being  very  foft  and  naked  would  be  foon 
fpoil’d  without  fuch  a  Provifion. 

MUD-SUCKERS,  Limijuga ,  are  a  fort  of 
Water-Fowl  which  fuck  out  of  the  Mud  of  Chan¬ 
nels,  &c.  fome  oily  Juice  or  Slime  with  which  they 
are  nourifhed;  hence  they  are  always  delicate 
Flefh,  and  their  very  Guts  uncleanfed  from  the 
Excrements  are  ufually  eaten,  as  thofe  of  Wood¬ 
cocks,  &c.  Thefe  Mudfuckers  have  therefore  very 
long  Bills,  and  broad  near  the  Tip. 

MUFFLE,  in  Chymiftry,  is  the  Cover  of  a 
Tejf  or  Coppel ,  which  is  put  over  it  in  the  Fire. 

MULIER,  a  Term  ufed  in  our  Common  Law ; 
fome  think  it  to  be  a  Corruption  either  from  the 
Latin  Melior,  or  the  French  Meilieur,  and  fignifies 
the  Lawful  ljfue  preferred  before  an  elder  Brother 
born  out  of  Matrimony.  Others  will  have  it  to 
be  derived,  quafi  ex  muliere  natus  &  non  ex  concu - 
bina ;  and  fo  they  ufe  the  Word  Filius  mulieratus, 
in  Oppofition  to  a  Baftard ;  and  in  this  Senfe  the 
Scotch  alfo  ule  the  Word,  and  therefore  this  laft 
Etymology  is  moft  probable. 

vol.  ir. 


MULLET,  the  Term  in  Heraldry  for  a  Star 
of  Five  Points,  of  this  Figure;  and  is  ufually  the 
Difference  or  Diftinguifliing  Mark  for  the  Third 
Brother,  or  Houfe. 


Though  ’tis  often  alfo  born  as  Coat-Armour ; 
as  here : 

Ruby  on  a  Chief  Tear l.  Two 
Mullets  Diamond ;  being  the 
Coat  of  the  Famous  Lord  Ve - 
rulam,  firft  Sir  Francis  Bacon. 
The  Heralds  fay;  the  Mullet  re- 
prefents  a  Falling- Star ;  ’tis  rarely 
born  of  Six  Points. 

MULT  A,  or  Multura  Epifcopi,  was  a  Fine 
given  to  the  King,  that  the  Bifhop  might  have 
Power  to  make  his  Laft  Will  and  Teftament,  and 
to  have  the  Probate  of  other  Mens,  and  the  grant¬ 
ing  Adminiftrarions. 

MULTANGULAR  Figure,  is  one  that  has 
many  Sides  and  Angles. 

For  its  Superficial  Content,  fee  Area. 

MULTILATERAL,  in  Geometry,  are  thofe 
Figures  that  have  more  than  Four  Sides. 

MULTINOMIAL  Root :  See  Polynomial 

MULTIPLE  Proportion,  is  when  the  Antece¬ 
dent  being  divided  by  the  Confequent,  the  Quo¬ 
tient  is  more  than  Unity ;  And  the  Reafon  of  the 
Name  is,  becaufe  the  Confequent  muft  be  mul¬ 
tiplied  by  the  Iiidex,  or  Exponent  of  the  Ratio; 
to  make  it  equal  to  the  Antecedent.  Thus  12  is 
multiple  in  proportion  to  4,  becaufe,  being  divided 
by  4,  the  Quotient  is  3,  which  is  the  Denomina¬ 
tor  of  the  Ratio.-  And  the  Confequent  4  being 
multiplied  by  3,  makes  the  Antecedent  12;  wher«f 
fore  3  is  Sub-multiple  of  12. 

MULTIPLE  Super- particular  Proportion,  is 
when  one  Number  or  Quantity  contains  another 
more  than  once,  and  fuch  an  Aliquot  Part  more ; 
of  which  fee  more  under  Proportion. 

MULTIPLE  Super-partient  Proportion ,  is  when 
one  Number  or  Quantity  contains  another  divers 
times,  and  fome  Parts  thereof  befides. 

MULTIPLICATION,  is,  in  general,  the  ta¬ 
king  or  repeating  of  one  Number  or  Quantity  as 
often  as  there  are  fuppofed  Unities  in  the  other. 
The  Number  multiplied,  is  called  the  Multipli¬ 
cand. ;  the  Number  multiplying,  the  Multiplicator ; 
and  that  which  is  found  or  produced,  is  called  the 
Produtt. 

Multiplication  is  only  a  Compendious  Addition , 
effecting  at  once  what  in  the  ordinary  way  of  Ad¬ 
dition  would  require  many  Operations:  For  the 
Multiplicand  is  only  added  to  it  felf,  or  repeated, 
as  often  as  the  Unities  of  the  Multiplicator  do  ex- 
prefs.  Thus  if  6  were  to  be  multiplied  by  4,  the 
Produft  is  24,  which  is  the  Sum  arifing  from  tha 
Addition  of  6  four  times  to  it  felf. 

4  N  n  a  la 


In  all  Multiplication,  as  I  is  to  the  Multiplicator , 
To  is  the  Multiplicand  to  the  Product.  Whence 
’cis  plain,  that  in  Multiplication  of  Integers,  the 
Produtt  mull  be  greater  than  either  of  the  Fattors, 
(for  fo  the  Multiplicator  and  Multiplicand  are 
called,  becaufe  between  them  they  make  up  the 
Produtt)  becaufe  either  Fattor  is  greater  than  Unity. 
But  in  Multiplication  of  F rattions,  the  Produtt  mull 
be  lefs  in  Value  than  either  of  the  Fattors,  becaufe 
they  are  both  lefs  than  Unity.  Thus  24,  the  Pro¬ 
dutt  of  6,  multiplied  by  4,  is  greater  than  either 
6  or  4;  but  the  Produtt  of  f-,  multiplied  by  f 
is  lefs  in  Value  than  either  or 

MULTIPLICATION  in  Geometry,  or  in 
Lines, 


Is  made  by  fuppofing  a  Right  Line,  as  a  b, 
to  be  moved  in  a  perpendicular  Pofture  along 
another,  as  b  c  ;  in  which  Cafe,  the  Line  a  b  is 


a  1 

2 

3 

4 

5 

6 

7  d 

- 

21 

called  the  Defcribent,  and  b  c  the  Dirigent  •  For  by 
this  means  the  Defcribent  a  b ,  will  form  the 
Rectangle  a  de  b ;  and  if  it  be  divided,  together 
with  the  Dirigent,  into  any  Number  of  equal 
Parts*  it  will  by  its  Motion  deferibe  as  many  little 
Redangles,  as  the  Unites  in  the  Defcribent  and 
Dirigent  will  produce,  by  being  multiplied  into  one 
another,  viz.  21.  For  when  the  Line  a  b  hath 
moved  over  one  part  of  ad,  it  will,  by  its  3  Parts, 
have  deferibed  the  3  little  Redangles  in  the  firft 
Column;  when  it  comes  to  2,  it  will  have  deferi¬ 
bed  3  more,  &c. 

And  this  is  the  Reafon  why  Multiplication,  in 
the  Latin  Tongue,  is  ufually  exprefled  by  the 
Word  Duttai  (and  from  hence  alfo  comes  Pro¬ 
dutt)  as  if  a  b  were  multiplied  by  b  c;  they  fay 
a  b  dutta  in  b  c\  becaufe  the  Defcribent  is  led,  as 
it  were,  or  carried  along  in  an  ered  Pofture  upon 
the  Dirigent,  and  by  that  means  deferibes  the 
Redangle :  So  that  Rettangle  and  Produtt  are  all 
one  ip  Geometry . 

Since  in  all  Multiplication,  Unity  is  to  one 
Fattor,  as  the  other  is  to  the  Produtt :  therefore 
Multiplication  in  Lines  may  be  performed  Geome¬ 
trically  thus  1 


Ti 


Let  a  b  be  to  be  multiply’d  by  a  d,  make  any 
Angle  at  pleafure,  and  then  on  one  of  the  Legs  fet 
off  u  =  to  Unity;  and  on  the  fame  Leg  fet  off 
u  d,  the  Multiplicator  (3).  Then  fet  the  Mul¬ 
tiplicand  a  b  (2)  from  a  on  the  other  Leg  of  the 
Angle ;  draw  u  b,  and  parallel  to  it,  through  d, 
draw  d  c.  I  fay,  d  c,  or  6,  is  the  Produtt  :  For 
a  u  :  u  d  :  :  a  b  :  b  c. 

MULTIPLICATION:  Ic  often  happens  that 
’cis  needlefs  to  exprels  at  large  all  the  Figures  of  the 
Produd,  efpecially  where  the  Fattors  have  each 
many  Places  of  Decimal  Parts ;  and  therefore  the 
following  Compendium  is  as  ufeful  as  ’tis  curious. 

Suppofe  3.141592  were  to  be  multiplied  by  . 
52.7438;  and  that  a  Produd  which  (hould  have 
4  Places  of  Decimals,  would  be  enough  for  the 
prefent  Purpofe.  Firft  write  down  the  Multipli¬ 
cand,  and  fet  the  Place  of  Unites  in  the  Multiplier 
under  that  Figure  of  the  Multiplicand,  whofe 
Place  you  intend  to  keep  in  the  Produd.  Thus 
let  3.141592  be  the  Multiplicand,  and  you  would 
have  but  4  Places  of  Decimals  in  the  Produd; 
place  therefore  2,  the  Place  of  Units  in  the  Mul¬ 
tiplier,  under  5  the  4th  Place  of  Decimals  in  the 
Multiplicand.  Thus,  3.141592 

8347.25 

After  this  place  all 


the  other  Figures  of  1570796 


the  Multiplier  in  a 
contrary  Order;  viz . 
the  5  Tens  in  52  to 
the  Right-hand  in  the 
Place  of  Unites,  and 
all  the  Decimal  Parts 
to  the  Left-hand,  as  165.6995 
you  fee  in  the  Exam¬ 
ple.  Then  in  multi¬ 
plying  begin  always 


62832 

21991 

1257 

94 

25 


The  Produd 
with  4  places  of 
Decimals  only. 


at  the  Figure  in  the  Multiplicand  that  ftands  over 
the  Figure  you  multiply  by ;  fetting  down  the  firft 
Figure  of  each  particular  Produdt,  diredly  under¬ 
neath  one  another,  only  you  muft  have  Regard  to 
the  Increafe  which  would  have  arifen  out  of  the 
multiplication  of  the  two  next  Figures,  which 
ftand  to  the  Right  Hand  of  that  Figure  in  the 
Multiplicand,  which  you  begin  with. 

Thus,  fay  5  times  9  is  45,  and  one  which  would 
arife  from  5  multiplying  2,  makes  46;  therefore 
write  down  6  and  go  on  as  in  common  Multipli¬ 
cation. 

Then  with  the  next  Figure  2,  fay  twice  5  is  10 ; 
which  with  the  Increafe  that  would  arife  trom  2 
multiplying  9,  will  be  nearly  two  Tens  to  be  put 
down  inftead  of  the  Cypher.  Then  fay,  twice  1 
is  2,  and  one  to  be  added  from  the  twice  5^3; 
therefore  write  down  3,  and  go  on  as  ufually. 

Next  go  on  with  7,  and  fay,  7  times  1  is  7,  but 
from  the  Confederation  of  7  being  multiplied  into 
the  two  Figures  5  and  9,  which  ftand  to  the  Right 
Hand  of  the  1,  there  will  be  4  to  be  added;  fo  7 
and  4  make  11,  write  down  1  and  carry  1,  &c. 

Another  Example  will  make  all  plain. 

Det  257-35^  be  to  be  multiplied  by  76.48,  and 
the  Product  to  be  entirely  con  fitting  of  Integers 
without  Decimal  Parts. 


Firft 


Firft  write  down 
the  Multiplicand,  and 
then  fet  6 ,  the  Place  of 
Units,  in  the  Multi¬ 
plier  under  7  the  Place 
of  Units  in  the  Mul¬ 
tiplicand  (becaufeyou 
are  to  have  no  Deci¬ 
mal  Parts)  and  write 
down  the  other  Figures 
in  a  contrary  Order,  as 
above  directed;  pro¬ 
ceeding  alfo  with  each 
taught. 


*57-35 * 1 2 3 4 5  6 

84.67 

180  15 

15  44 

1  °3 

20 

1968a  The  ProduCt 

- clear  of  Fra- 

tions. 

fingle  Figure,  as  is  there 


Thus 
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IV.  R  U  L  E. 


Sometimes,  when  Compound  Quantities  are  to 
be  multiplied  one  by  another,  it  is  commodious 
to  omit  the  Operation,  and  to  fet  only  the  Word 
{into)  or  (x)  between  them;  having  firft  drawn 
a  Line  over  each  Compound  Quantity,  to  ihew 
that  every  Member  of  the  One  is  to  be  multiplied 
by  every  Member  of  the  Other. 


Thus,  To  multiply  a  a  a  3  a  a  —  2  a  a  -\-  1 
MULTIPLICATION  in  Algebra  or  Species.  by  a  a  . - 5  a  -f-  6, 


The  General  Rule  is.  To  conjoin  the  Quantities 
propofed  by  the  Sign  (x);  which  Sign,  when  the 
Quantities  to  be  multiplied  are  exprefs’d  by  but 
one  or  two  Letters,  is  ufually  omitted,  and  the 
Quantities  written  down  like  Letters  in  a  Word. 
Thus  a  e  multiplied  by  b  d,  may  be  written  a  e  X 
b  d,  or,  as  is  raoft  ufual,  aebd. 

And  if  the  Signs  -f-  or  — ,  prefixed  before  the 
Quantities  to  be  multiplied,  are  like ,  the  Frodutt 
is  -[-3  if  unlike ,  the  Frodutt  is  — . 

N.  B.  In  Algebraick  Multiplication,  ’tit  mojl 
commodious  to  begin  to  multiply  at  the  Left- 
Hand ',  bccaufe  <we  write  that  Way. 

'Particular  RULES . 

I.  RULE. 

When  two  or  more  fingle  Quantities,  exprefs’d 
by  Letters,  whether  like  or  unlike,  are  to  be  mul¬ 
tiplied  into  one  another,  and  have  no  Numbers 
prefix’d ;  join  the  Quantities  together,  like  Letters 
in  a  Word,  and  ’tis  done: 

Thus,  i  and  a,  ^  and  mno 

j  dc  pq r 

Product  =  d  f  a  b  d  c  m  n  0  p  q  r 


II.  R  U  L  E. 


If  two  fimple  Quantities,  whether  like  or  unlike, 
are  to  be  multiply’d,  having  Numbers  or  Co¬ 
efficients  prefix’d  before  them  ;  firft  multiply  the 
Co-efficients  one  into  another,  and  to  the  Frodutt 
annex  the  Letters  of  both  Quantities  ;  fo  this  new 
Quantity  is  the  Frodutt  fought. 

Thus  3  a  multiplied  by  4  b,  produces  12  a  b. 
III.  RULE. 

The  Multiplication  of  Compound  Quantities, 
depends  on  the  preceding  Rules:  For  every  Mem¬ 
ber  of  the  one,  muft  be  multiplied  into  every  Mem¬ 
ber  of  the  other;  refpeCt  being  had  to  the  Signs, 
by  the  Caution  given  in  the  General  Rule. 


Write aaa-j-yaa — 2aa-j-iX  or  into  aa — ja-j-6- 

That  in  Algebraic  Multiplication  Like  Signs 
give  -{-,  and  Unlike  — ,  in  the  ProduCt,  may  be 
thus  demonftrated : 

1.  Since  Multiplication  is  the  fame  thing  as  ad¬ 
ding  one  Fattor  to  it  felf,  or  repeating  it  io  oft  as 
there  are  Unites  in  the  other. 

2.  Therefore,  -}-  multiplying  -}-,  muft  produce 
fince  Positives  added,  will  produce  a  Pofitive 

Sum. 

3.  A  Foftive  multiplying  a  Negative,  mufl  pro¬ 
duce  a  Negative :  For  ’tis only  adding  the  Negative 
Fattor  to  it  felf,  or  repeating  it  fo  often  as  there 
are  Unites  in  the  other.  Now  many  Defeats 
added,  muft  ftill  be  Defeats,  or  muft  have  a  Ne¬ 
gative  Sign,  thus : 

—  6  multiplied  -•{-  2,  produces  —  12. 

4.  Negatives  multiplying  F  of  fives,  mufl  produce 
Negatives :  For  when  the  Multiplicator  is  defective, 
(there  being  really  no  Unites  in  it)  it  muft  work 
on  the  Multiplicand  by  Subtraction  ;  therefore,  in 
this  Cafe,  the  Multiplicand  muft  be  fubtraCted  (  or 
made  Negative)  as  often  as  there  are  Negative 
Unites  in  the  Multiplicator  :  But  to  take  away 
Pofitives,  is  to  add  Negatives  j  therefore  the  DefeCt 
of  the  Multiplicand  is  to  be  added  or  repeated  as 
often  as  the  Cafe  requires;  and  if  fo,  the  Product 
muft  be  Negative  (  by  the  laft )  thus : 

-f- 6  multiplied  by  —  2,  gives —  12  in  the  ProduCt. 

5.  Negatives  multiplying  Negatives,  mufl  produce 
Fof  fives :  For  fince  Multiplication  by  a  Negative 
is  the  fame  as  Subtraction;  and  fubtraCting  a 
DefeCt  or  Negative,  the  fame  as  adding  Pofitives, 
therefore  ’tis  clear,  the  DefeCt  of  the  Multiplicand 
muft  be  fubtraCted  ( that  is,  the  Pofitive  Multipli¬ 
cand  added )  fo  often  as  there  are  feeming  Unites 
in  the  Multiplicator ;  which  muft  needs  produce 
Pofitive,  thus: 

- 6  into  — —  2,  produces  +  12 

MULTIPLICATION  of  Integers,  in  Common 
Arithmetick,  is  performed  thus: 

2 


Suppofe 


.V 


M  U  L 


MUR 


Suppofe  365,  the  Days  in  a  Year,  were  to  be 
multiplied  by  24.  the  Hours  in  a  Natural  Day; 
write  down  the  Multifile  at  or  orderly  under  the 
Multiplicand >  Unites  being  under  Unites,  Tens 
under  Tens,  &c .  as  you  fee  here,  and 
draw  a  Line  under  them.  Then  fay,  365 

4  times  5  is  20;  I  fet  down  o,  and  24 

carry  two  Tens  to  the  next  Rank;  —  ' 
therefore  4  times  6  is  24,  and  2  I  car-  1460 
ried  is  26 :  I  fet  down  6,  and  carry  2  730 

( that  is  200  )  to  the  next  Rank.  Then  —■ 

I  fay,  4  times  3  is  12,  and  2  I  carried  8760 
make  14;  ( i.  e.  1400  )  which  14,  be-  »■  .  .. 

caufe  I  have  now  done  with  the  firft  Fi¬ 
gure  4,  I  fet  down  as  you  fee.  Then  I  begin 
with  2,  the  fecond  Figure  of  the  Multiplicator, 
which  Hands  in  the  Place  of  Tens,  and  fay,  twice 

5  is  10;  I  fet  down  o  under  6  ( which  is  under 
2,  the  Figure  that  I  multiplied  by,  for  that  Rule 
muft  always  be  obferved)  and  carry  1.  Then 
twice  6  is  12,  and  1  I  carried  is  13;  I  fet  down 
3  on  the  Left-Hand  of  the  lafl,  and  carry  1,  as 
before.  Laflly,  I  fay,  twice  3  is  6,  and  1  I  carried 
makes  7;)  which  7  I  fet  down,  as  you  fee.  Then 
adding  the  two  Products,  thus  found,  together, 
you  will  have  8760  for  the  true  Product. 

N.  B.  When  there  are  Cyphers  at  the  End  of 
either  Faff  or,  or  after  both ,  multiply  the  figni- 
■ficant  Figures  one  into  another,  and  to  the 
Fight  Hand  affix  as  many  Cyphers  as  'were  in 
both ;  v.  gr. 

466000 

4000 


1864000000 


When  Cyphers  are  intermixed  with  the  figni- 
ficant  Figures  of  the  Multiplicator,  the  Operation 
of  them,  may  commodioufly  be  omitted,  regard 
being  had  to  the  due  placing  the  Figures  of  the 
Product,  as  you  fee  in  this 

Example. 

26845 

3004 


107380 

80535 


80642380 


The  Proof  of  Multiplication  can  only  certainly 
be  effected  by  Divifton,  the  Common  Method  by 
calling  out  the  Nines,  being  falfe :  For  if  you 
divide  the  Produff  by  either  Factor,  the  Quotient, 
if  you  have  wrought  truly,  will  be  the  other ;  for 
JDivifion  deflroys  what  Multiplication  builds  up. 
Thus, 

If  8760  be  divided  by  365,  it  gives  24. 

If  divided  by  24,  it  gives  365. 

MULTIPLICATION  of  Decimal  Fraffions: 
See  Decimal. 

MULTIPLICATION  of  Fraffions.  See  in 
Fraffions. 

2, 


MULTIPLICATION  of  Logarithms.  See 
Logarithms,  N.  6. 

MULTIPLICATION  by  Logarithms.  See 
Logarithms,  N.  8. 

MULTIPLICAND,  in  Arithmetick,  is  the 
Number  to  be  multiplied.  See  more  in  Multipli¬ 
cation. 


MULTIPLICATOR,  in  Arithmetick,  is  the 
Number  by  which  you  multiply,  or  the  Numcer 
multiplying. 

MULTIPLIER,  the  fame  with  Multiplicator. 

MULTIPLYING  Glafs  is  a  Glafs  formed  or 
ground  into  feveral  Planes  or  Faces,  making  Angles 
one  with  another;  through  which  the  Rays  of 
Light  iduing  from  the  fame  Point  undergoes  dif¬ 
ferent  Refradtions,  fo  as  to  enter  the  Eye  from 
every  Surface  in  a  different  Diredtion ;  as  if  they 
came  from  feveral  Points. 

A  MULTO  fortiori,  or  d  Min  or  i  ad  majus,  is 
an  Argument  often  ufed  by  Littleton ,  and  is  fram’d 
thus:  If  it  be  fo  in  a  Feoffment  palling  a  New 
Right,  much  more  is  it  for  the  Reflitution  of  an 
Ancient  Right,  <&c. 

MULTISILIQUOUS  Plants  [in  Botany]  thofe 
that  after  each  Flower  have  a  divers,  diftinCt,  fiender, 
and  often  crooked  Siliqua  or  Pods,  in  which  their 
Seed  is  contained,  which  open  themfelves  when  they 
ripen  and  let  the  Seeds  drop,  the  fame  that  are 
called  corniculaie  Plants. 

MULTONES  Auri,  were  formerly  Pieces  of 
Gold  Coin  imprefl  with  the  Figure  of  a  Sheep  or 
Lamb  [perhaps  the  Agnus  Dei)  from  whence  they 
had  this  Name,  Multo,  being  then  ufed  for  a 
Sheep,  as  Mutto  and  Muto  was  alfo,  whence  our 
Word  Mutton.  This  Coin  was  more  common  in 
France ;  but  that  it  was  fometimes  ufed  alfo  in 
England,  appears  by  a  Patent  of  3  3  Ed.  1. 

MUNDICK,  is  a  Marchafite  found  in  the  Tm- 
mines,  of  a  Colour  white,  yellow,  or  green.  They 
fometimes  call  it  maxy,  it  teems  to  be  a  kind  of 
Sulphur,  becaufe  Fire  only  feparates  it  from  the  Tin, 
and  it  evaporates  into  Smoke.  The  mundick  Ore 
is  eafily  known  by  its  brown  fad-coloured  glitter¬ 
ing,  and  by  its  foon  colouring  your  Fingers.  Some 
fay  this  nourifhes  the  Tin,  and  yet  they  fay  alfo, 
where  much  Mundick  is  found  there  is  little  or  no 
Tin ;  and  ’tis  certain,  that  if  there  be  any  Mun¬ 
dick  left  in  melting  the  Tin,  it  makes  it  thick  and 
cruddy,  as  they  fpeak ;  that  is,  it  is  not  fo  duCtile 
as  otherwife  ic  would  be. 

MUNICIPAL  [  Municipilis  L.]  an  Epithet  ap¬ 
plied  to  thofe  cuftomary  Laws,  which  obtain  in  any 
particular  City  or  Province  which  have  no  Autho¬ 
rity  in  the  Neighbouring  Places;  and  alfo  to  thofe 
Officers  who  are  chofen  to  defend  the  Interefts  of 
Cities,  their  Rights  and  Privileges,  &c.  as  a  Lord 
Mayor,  Alderman,  &c. 

MUNIMENTS,  among  the  Lawyers,  are  ta¬ 
ken  for  fuch  Authentick  Deeds  and  Writings;  as  a 
Man  can  defend  the  Title  to  his  Land  or  Eftate 

by- 

MUNIONS,  in  Architecture,  are  the  ftiort 
upright  Polls  or  Bars  that  divide  the  feveral  Lights 
in  a  Window  Frame. 

MURAGE,  in  Law,  fignifies  a  Toll  or  Tribute 
to  be  levied  for  building  or  repairing  of  Publick 
Walls;  and  is  due  either  by  Grant  or  Prefcription. 
It  feems  alfo  to  be  a  Liberty  granted  to  a  Town  by 
the  King,  for  the  Collecting  Money  towards  the 
Walling  of  the  fame. 

MURDER,  according  to  our  Law,  is  a  Wilful 
and  Felonious  Killing  of  another  upon  prepenfed 

Malice, 


MU  S 
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Malice,  whether  fecretly  or  openly,  and  whether 
'Englishman  or  Foreigner ,  living  under  the  King’s 
Prote&ion.  And  this  prepenfed  Malice  is  Twofold: 
I.  Exprefs,  When  it  may  be  evidently  proved  thac 
there  was  Ill-will  j  2.  Implied ,  When  one  killeth 
another  fuddenly,  having  nothing  to  defend  him- 
felf,  as  going  over  a  Stile,  or  fuch  like :  For  in 
fuch  a  Cafe,  or  when  a  Man  killeth  a  meer  Stran¬ 
ger,  the  Law  prefumeth  that  he  had  Malice  againft 
him,  or  elfe  he  would  not  do  it  without  any  Man¬ 
ner  of  Provocation. 

MURDERERS,  are  fmall  Pieces  of  Ordnance, 
either  of  Brafs  or  Iron,  having  Chambers  ( that  is. 
Charges  made  of  Brafs  or  Iron )  put  in  at  their 
Breeches  *  They  are  moftly  ufed  at  Sea,  at  the 
Bulk-heads  of  the  Fore-callle,  Half-deck,  or  Steer¬ 
age,  in  order  to  clear  the  Decks  when  an  Enemy 
boards  the  Ship  ;  they  are  faflncd  and  traveried  by 
a  Pintle,  which  is  put  into  a  Stock. 

MUSCLE  j  a  Mufcle  is  only  a  Bundle  of  Fi¬ 
bres,  which  being  clofely  compacted  at  each  End, 
make  the  two  Tendons,  each  of  which  is  inferted 
into  fome  fixt  Parts  of  the  Body.  Every  one  of 
thefe  Fibres  conlifls  of  a  prodigious  Number  of 
lefler  Fibril!#,  which  are  fo  many  very  (lender 
elafiick  Canals  bound  about  by  fmall  traniverfe  pa¬ 
rallel  Threads,  which  divide  thefe  hollow  Fibrill# 
into  fo  many  elafiick  Cyfles  or  Veficul#,  which  are 
orbicular,  being  formed  of  two  concave  Segments, 
of  a  Sphere.  Into  every  one  of  thefe  Veficula,  an 
Artery,  Vein,  or  Nerve  enter;  the  firfl  to  bring 
and  carry  back  the  Blood ;  the  lad  to  carry  thither 
the  Liquidum  Nervorum  or  Nervous  Juice,  which 
mingling  in  the  Veficula,  with  the  Blood,  doth  ve¬ 
ry  probably  (it  having  an  acid  Talle,  and  there¬ 
fore  confiding  of  Particles  which  are  pointed  and 
fo  qualified  to  prick  and  break  the  Globules  of  the 
Blood )  let  out  the  impriloned  eladick  Air  which 
before  was  contained  in  the  Globules,  into  thofe 
little  Veficula,  whereby  the  eladick  Cells  of  the 
Fibres  will  be  blown  up,  and  thereby  their  Lon¬ 
gitudinal  Diameters,  from  Cell  to  Cell  draitned  ; 
and  this  mud  contradt  the  Length  of  the  whole 
Fibre,  and  fo  move  that  Organ,  to  which  one  of 
the  Tendons  is  fixr.  This,  faith  Dr.  Cheyne ,  Phil. 
Prin.  Natural  Religion,  p.  221.  is  undoubtedly  the 
true  manner  of  mufcular  Motion. 

He  thinks  alfo,  that  the  broken  Shells  of  thefe 
Globules  are  carried  back  by  the  Veins  to  the 
Lungs  to  be  new  formed ;  which  is  the  Reafon 
that  mufcular  Motion  is  fo  Condantly  and  uniform¬ 
ly  performed,  as  long  as  the  Blood  Globules  and 
Animal  Spirits  are  in  fufficient,  Plenty. 

MUSCLE,  the  chief  Indrument  of  Voluntary 
Motion  in  an  Animal  Body.  The  Parts  of  a  MuJ- 
cle  are  Three;  its  Head,  Belly,  and  Tail.  The 
Head  of  a  Mufcle  is  its  Beginning,  and  as  it  were, 
the  Centre  of  its  Motion ;  and  this  is  always  fixed 
to  the  mod  dable  Part.  The  Belly  of  a  Mufcle  is 
its  Middle  Part,  which  is  tumid,  or  extended,  in 
all  mufcular  Motion.  The  Tail  is  the  other  End 
or  Extreme,  which  is  fadened  into  the  Part  to  be 
moved. 

MUSCLE  Vein.  This  Vein  is  Two-fold,  the 
Superior  and  the  Inferior.  The  former  ariles  from 
the  Mufcles  of  the  Neck,  and  the  latter  from  the 
upper  Mufcles  of  the  Bread;  and  this  fomedmes 
opens  into  the  External  Jugular. 

MUSCULAR  Fibres  [in  Anatomy ]  are  the 
fine  Threads  or  Fibres,  of  which  the  Body  of  the 
Mufcles  is  com po fed. 

Mufcular  Motion,  or  which  way  the  Belly  of  a 
Mufcle  comes  to  be  fuelled,  and  confequently  its 

VOL.  II. 


Extremes  brought  nearer  together,  in  order  to 
move  the  Part  required,  is  a  very  great  Mvdery ; 
as  indeed  many  other  Things  are  in  an  Human 
Body,  which  is  fearfully  arid  wonderfully  made. 
There  have  been  many  Hypothefes  to  folve  this, 
which  whether  fatisfadlory  or  nor,  mull  be  left  to 
every  one’s  Judgment  to  determine. 

Dr.  Willis  fuppofes  the  Animal  Spirits,  brought 
by  the  Nerves,  to  be  lodged  in  the  Tendons  of  the 
Mufcles,  and  that  meeting  with  other  active  Par¬ 
ticles  brought  from  the  Blood,  they  make  an  Effer- 
vefence ;  by  which  the  carnous  Fibres  of  th e  Mufcle 
are  agitated,  duffed  and  fwelled,  and  fo  the  whole 
Mufcle  is  contradted  in  its  Length. 

Steno  imagines  the  carnous  Fibres  of  the  Mufcles, 
as  alfo  the  oppofite  Tendons,  to  be  in  their  Con- 
flrudture  like  to  Parallelograms ;  by  an  Alteration 
of  the  Angles  of  which,  the  Mufcle  is  contradted, 
and  the  Head  and  Tail  brought  near  together: 
And  this  he  thinks  may  be  done  without  the  Ac- 
ceflion  of  any  New  Matter. 

Dr.  Mayo  falls  nearly  in  with  Dr.  Willis  his 
Notion  :  He  thinks  the  Contraction  of  the  Mufcle 
is  made  by  an  Ejfervefcence,  arifing  from  the  Mix¬ 
ture  of  the  Sulphurous  Saline  Particles  of  the  Blood, 
with  the  Nitro-aerious  ones  brought  by  the  Nerves 
which  blow  up  and  didend  the  Belly  of  the 
Mufcle. 

M.  Du  Vcrney  fancies  this  Intumefcence  may  be 
made  without  Fermentation,  by  the  Animal  Spirits, 
and  a  Juice  from  the  Arteries,  running  into  the 
Tendons  and  carnous  Fibres,  and  fo  extending 
themfelves,  as  Ropes  and  Cats-gut  Strings  fwell  in 
moid  Weather. 

Dr.  Croon  fuppofes  every  carnous  Fibre  to  be 
made  up  of  fmall  Globules  or  Bladders,  all  opening 
one  into  another,  into  which  the  nutritious  Juice, 
and  one  or  two  other  fine  and  adlive  Liquors,  en- 
tring,  do,  by  means  of  the  natural  Hear,  make  an 
Ebullition  or  Effervefcence;  by  which  means  the 
whole  Body  of  the  Mufcle  becomes  extended,  and 
its  Length  contradted,  &c. 

Borelli  takes  the  Fibres  of  a  Mufcle  to  confid  of 
a  Chain  of  divers  Rhombs  or  Lozenges ,  whofe  Area 
are  capable  of  being  enlarged  or  contradted,  ac¬ 
cording  as  the  nervous  Juice,  together  with  the 
Lympha  and  Blood,  are  let  and  forced  into  or  out 
of  them,  ad  Imperiurn  Anima. 

The  accurate  Mr.  Cowper  Teems  to  think  the 
Blood  to  be  the  true  Pondus,  by  which  the  Attion 
of  a  Mufcle  is  compofed :  and  that  either  by  a 
Turgelcence  begun  in  the  Parieties  of  the  Cells  of 
the  Flefhy  Fibres,  caufed  by  the  Liquor  contained 
in  the  Nerves,  agitated  ad  Imperiurn  Animal ;  or 
by  the  Condrudtion  of  the  Venous  Dufts,  there  be¬ 
comes  a  Repletion  of  their  Cells,  whereby  the 
Length  of  the  Fibrilla  is  contradted. 

Dr.  Chirac,  ProfefTorof  Medicine  at  Montpellier, 
fuppofes,  and  thinks  he  can  prove  it  analytically 
that  every  Mufcle  being  compofed  of  a  vail 
Multitude  of  Fibres,  like  Threads,  folded  up  all 
together  within  one  Skin  or  Membrane,  and  every 
Fibre  having  its  proper  Vein,  Artery,  and  Nerve, 
it  hath  alfo  mom  Space  to  Space  feveral  little  Ca¬ 
vities  or  Pores  which  are  of  an  oblong  Form, 
when  the  Mufcle  is  flack  or  flaccid ;  but  the  Blood 
circulating  through  the  Mufcle,  is  continually  dif- 
pofing  into  thofe  Pores  a  Sulphurous  Recrement, 
abounding  with  Alkali  Salts,  which  meeting  with 
the  Spirits  that  flow  alfo  by  the  Nerves  into  thofe 
oval  Pores,  their  Nitro-aerial  Particles  ferment  in 
a  mod  violent  manner  with  the  Saline  ones  of  this 
Sulphureous  Recrement,  and  thereby  diftend  the 

4  O  o  o  Pores 


M  U  S 


M  U  S 


Pores  To,  as  to  make  them  change  their  long  oval 
Figure  into  a  round  one;  and  thus  the  Mufcle 
mull  be  contracted. 

MUSCULAR  Membrane  [in  Anatomy ]  a 
Membrane  that  is  fuppos’d  to  invert  the  whole 
Body  immediately  under  the  adipofe  Membrane, 
call’d  Membrana  mufculorum  communis ,  and  alfo 
Tannic  ulus  carnofus. 

MUSCULAR  Veins,  [in  Anato?ny~\  feveral 
Veins  fo  called,  two  of  which  come  from  the  Skin 
and  the  hind  Mufcles  of  the  Thigh,  and  end  in 
the  Subclavian,  and  alfo  three  others  call’d  Muf- 
culars,  which  are  diftinguirtfd  into  upper,  middle 
and  under ;  the  firft  ends  in  the  Trunk  of  the 
Vena  Cava,  the  two  others  open  into  the  external 
Iliac  Vein. 

MUSCULUS  Stapidis,  is  a  Mufcle  of  the  Ear, 
which  lies  hid  in  a  Bony  Pipe,  excavated  in  the 
Or  Tetrofum,  almoft  at  the  Bottom  of  the  Tympa - 
num,  whence  it  takes  its  Origin.  Its  Belly  is  big 
and  flefhy,  and  fuddenly  forming  a  very  thin  Ten¬ 
don,  which  defcends  to  its  Infertion  at  the  Head 
of  the  Stapes:  When  this  adts,  it  draws  the  Stapes 
upwards,  to  the  Foramen  Ovale. 

MUSCULUS  Nauticus.  See  Tibialis  Poficus. 

MUSCULUS  Tuba  novas  Valfalva  vel  Palato- 
Salpingaus,  a  Mufcle  arifing  broad  and  tendinous 
from  the  Edge  of  all  the  lunated  Part  of  the  Os 
Falati,  feveral  of  its  Fibres  being  fpread  upon  the 
Membrane  that  covers  the  Foramen  Narium,  then 
growing  into  a  fmall  thin  Tendon,  it  is  reflected 
about  the  Hook-like  Probefs  of  the  inner  Ala  of 
the  Procejfus  Pteregoidaus  internus ,  and  is  inferted 
carnous  into  all  the  membranous,  flefhy,  and  car¬ 
tilaginous  Parts  of  the  Tube.  Its  Ufe  is  to  di¬ 
late  and  keep  open  this  Channel.  Myogr.  compa- 
rata  Spec'tm.  p.  47. 

MUSCULUS  Auricula  Anterior,  is  a  new 
(5 th)  Mufcle  of  the  Auricle,  and  added  to  the  four 
before  difcovered  by  Caferius,  by  the  Dilcoverer 
of  it  Valfalva  in  his  Treatife  of  the  Ear. 

It  arifes  from  the  inverting  Membrane  of  the 
Temporal  Mufcle,  above  that  Part  of  the  Zygoma 
which  proceeds  from  the  Of  Temporis ;  thence  run¬ 
ning  ftrait  down,  it  parts  into  two  ;  one  of  which 
is  inferted  to  the  Fore  Part  of  the  upper  Cavity  of 
the  Concha  ;  and  the  other  a  little  higher,  into  the 
Fore  Part  of  the  Cavity  of  the  Scapha.  He  de- 
fcribes  there  alfo  two  new  Mufcles  more,  which 
from  their  Situation  he  gives  thele  Names  to. 

MUSCULUS  Tragt,  and  1  but  in  lean  ema- 

MUSCULUS  Anti-Tragius  j dated  Bodies  he 
owns  thefe  are  not  to  be  feen. 

MUSICK  is  one  of  the  Seven  Sciences,  com¬ 
monly  called  Liberal,  and  comprehended  alfo 
among  the  Mathematical ;  as  having  for  its  Objedt 
Difcrete  Quantity  or  Number,  but  not  confider- 
ing  it  in  the  Abrtracl,  like  Arithmetick  ;  but  with 
relation  to  Time  and  Sound,  in  order  to  make  a 
delightful  Harmony. 

This  Science  is  alfo  Theorical ,,  which  examineth 
the  Nature  and  Properties  of  Concords  and  Dif- 
cords,  explaining  the  Proportions  between  them 
by  Numbers:  And  Practical,  which  teacheth  not 
only  Compofition,  that  is  to  fay,  the  manner  of 
Compofing  all  forts  of  Tunes  or  Airs;  but  alfo 
the  Art  of  finging  with  the  Voice,  or  playing  up¬ 
on  Mufical  Inftruments. 

MUSICK.  What  follows  is  a  brief  Account 
of  the  Elements  of  Mufck,  communicated  by  the 
ingenious  Mr.  John  Perks. 

The  Thing  confidered  in  Mufick  is  Harmonical 
Sound,  or  Sound  fo  manageable,  as  to  pleafe  the 
Ear  and  Fancy  of  the  Hearers. 


The  Senfe  of  Sound  is  caufed  in  us  by  the 
trembling  motion  of  the  Air,  excited  by  the  Per- 
cuflion  of  fome  folid  Body,  as  a  Bell,  String, 
Pipe,  &c. 

This  Trembling  of  the  Air  is  quick  or  flow, 
according  to  the  Impreflion  given  by  the  Voice  or 
Inftrumenr.  The  quicker  the  Trembling  is,  the 
more  acute  and  fharp  is  the  Sound;  and  the  flower, 
the  more  grave  and  flat. 

The  fame  Degree  of  Quicknefs  of  the  Trem¬ 
bling  or  Pulfes  of  the  Air  being  continued,  the 
fame  Sound  or  Note  is  continued  alfo.  Hence  a 
founding  String  keeping  the  fame  Note  to  the  laft, 
fhews,  that  its  Vibrations  are  in  equal  Time  from 
the  greateft  to  the  leaft  Ranges  of  its  motion. 

The  fhorter  a  mufical  String  is,  cateris  paribus, 
the  quicker  are  its  Vibrations,  and  the  more  acute 
its  Note:  And,  contrariwife,  the  longer  a  String 
is,  the  more  flow  are  its  Vibrations,  and  the  more 
grave  its  Note. 

Hence  the  Proportions  of  the  Degrees  of  Acute- 
nefs  and  Gravity  of  Notes  are  computed  from  the 
Divifions  of  a  Monochord,  or  {trained  mufical  String. 

The  Proportion  of  Quicknefs  in  the  Vibrations 
of  two  Strings,  and  alfo  of  the  Pulfes  of  the  Air 
excited  thereby,  is  Reciprocal  or  Cousiter  to  the 
Lengths  of  the  Strings;  fo  twice  the  Length  gives 
(cateris  paribus )  half  the  Quicknefs  of  Pulfes  ( or 
half  the  Number  of  Pulfes  in  the  fame  time.)  If 
the  Lengths  are  as  3  to  2.  the  Velocity  of  Pulfes 
is  as  2  to  3,  &c.  Hence  the  Relation  or  Proporti¬ 
on  of  mufical  Notes  is  determined  as  follows. 
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Fig.  1.  Let  AB  reprefent  a  mufical  String  (  fup- 
pofe  a  Bajs  Viol)  {trained  fo  as  to  give  a  clear 
Sound.  Let  it  be  divided  into  two  equal  Parts  at 
C.  Stop  the  String  at  C,  and  the  Part  CB  (be¬ 
ing  ftruck )  will  found  an  Ottave  or  Eighth  to  the 
Note  of  the  whole  String  AB  when  unftopt.  CB 
is  in  Length  to  A  B  as  1  to  2 ;  and  the  Vibrations 
of  C  B  to  thofe  of  A  B  (in  the  fame  Time )  as 
2  to  1.  Hence  the  Proportion  of  an  Qttave  or 
Diapafon  is  Dupla,  Double,  2  to  1. 


Fig.  2.  Let  the  String  A  B  be  divided  into  three 
equal  Parts,  of  which  AC  is  one.  If  the  String 
be  Hop’d  in  C,  the  Part  C  B  will  found  a  Fifth  to 
the  Note  of  the  whole  String.  C  B  is  to  A  B  (in 
length)  as  2  to  3,  and  the  Vibrations  of  CB  are 
to  thofe  of  A  B  as  3  to  2  in  Quicknefs.  Hence 
the  Proportion  between  the  two  Notes  of  a  Fifth 
( Diapente )  is  Sefyuialtera  3  to  2. 

Fig.  3.  Let  AC  be  a  Quarter  of  the  whole 
String  A  B.  Stop  in  C,  and  the  Part  C  B  will 
found  a  Fourth  to  the  Note  of  the  w'holc  String 
A  B.  Hence  the  Proportion  between  the  Notes  of 
a  Fourth  ( Diatefferon )  is  Sefyuitertia,  4  to  3. 


Fig.  4.  Let  A  C  be  a  Fifth  Part  of  the  String 
A  B.  Stop  in  C,  fo  will  C  B  found  a  Greater 
Third  to  the  Note  of  the  whole  String  A  B.  The 
2  Proportion 
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Proportion  therefore  of  the  Notes  of  a  Greater  or 
Sharp  Third  is  Seffuiquarta,  5  to  4. 

Fig'  e  Let  AC  be  the  fixth  Part  of  A  B.  Stop 
in  C,  io  will  CB  found  a  Lefer  or  Flat  Third  to 
A  b/  whofe  Proportion  is  therefore  Sefiuiquinta, 

6  to  5.;  ... 

If  D  B  ( Fig.  4. )  be  I  of  A  B,  B  D  will  found 
a  Greater  S>xth  to  A  B. 

If  CB  (Fig.  6.)  be  £  of  A B,  CD  will  found 
a  Lefer  Sixth  to  A  B. 

From  what  hath  been  faid  it  follows,  that 


Pulfes  f  A  ~)An  Eighth  or  Or- 

I of  the  ^  a  i  Of  the  J  A  Fifth.  [ tave 
Acuter  ]  /  lower  f  A  Fourth. 

If  J5L  Note  be*'  4L  Note,  v  A  greater  Third. 
"'fof  equal  in^Uf  the  Con  f  A  lefer  Third 
5  \  lime  /  3\cord  is  \  A  greater  Sixth. 

8  Vo  ^  5  J  JA  lefer  Sixth. 


When  two  Notes  in  any  of  the  precedent  Pro¬ 
portions  one  to  another,  are  founded  together ; 
their  Sounds  are  agreeable  and  plealing  to  the  Ear, 
and  are  therefore  called  Concords.  Of  thefe  the 
Eighth  and  Fifth  are  called  Perfect  Concords  j 
Thirds  and  Sixths  are  called  Imperfed  Concords ; 
The  Fourth  (anciently  accounted  a  Concord)  is  by 
modern  Muficians  accounted  a  Difcordto  the  Bafs / 
in  Confort-Mufick,  as  wanting  a  Fifth  under  to 
compleat  the  Harmony. 

The  above-mentioned  are  all  the  Simple  Con¬ 
cords  that  the  Ear  allows  of.  If  the  Proportion 
between  any  two  Notes  be  compounded  of  the  Pro¬ 
portion  of  an  Oftave  with  that  of  any  other  Con¬ 
cord,  it  retains  the  Name  and  Nature  of  the  added 
Concord.  So  a  Tenth ,  that  is,  an  Eighth  and  Third , 
is  accounted  but  a  Thirds  and  fo  of  the  reft. 

All  other  Proportions  between  2  Notes  found¬ 
ing  together  produce  Dfcords ,  or  Sounds  harfh 
and  unpleafing  to  the  Ear,  the  Coincidencies  of 
the  Pulfes  being  too  remote  one  from  the  other. 

By  this  it  appears,  that  Commen fur  ability  in  the 
Quicknefsof  the  Vibrations  is  neceffary  to  Concor¬ 
dance  3  and  the  [mailer  the  Numbers  are  that  ex- 
prefs  the  Proportion  of  the  Pulfes  in  the  fameTime, 
or  the  nearer  their  Coincidencies,  the  mor eperfeff 
is  the  Harmony.  And  confequently  if  their  Pulfes 
be  of  Incommen fur  able  Velocities ,  the  Difcord  will 
be  in  the  bighejl  Degree  harfh  and  difpleafing. 

From  this  Account  of  Concords  and  Difcords 
may  a  Reafon  be  given  of  feveral  Phrenomena  of 
Sounds,  as  particularly  why  two  Strings  of  a  Bafs 
Viol  that  are  Unifons  or  Ottaves  one  to  the  other, 
if  one  be  ftruck,  the  other  will  tremble  fo  as  to  be 
fenlibly  perceived  if  a  fmall  Bit  of  Paper  be  laid 
on  it.  For  the  String  that  is  ftruck  putting  the 
Air  into  a  certain  Degree  of  trembling,  which  be¬ 
ing  the  fame,  or  next  Degree  of  proportional 
Quicknefs  to  that  of  the  unftruck  String,  fets  it  a 


trembling  alfo.  This  Experiment,  (and  others  of 
like  Nature)  Dr.  Holder  very  well  illuftrates  by 
the  Inftance  of  a  Pendulum ,  which  if  you  blow 
into  Motion,  and  continue  to  blow  uniformly  as  it 
begins  to  go  from  you,  it  may  be  continued  in 
Motion  as  long  as  you  pleafe;  but  if  you  blow  ir¬ 
regularly  (  fometimes  as  it  goes  and  lometimes  as 
it  comes)  its  Motion  will  be  check’d,  and  at  laft 
ceafe. 

Being  once  in  a  Room  where  was  a  Bafs  Viol, 
and  ftriking  one  of  the  Strings,  a  loofe  Quarry  of 
Glafs  in  the  Window  jarr’d  every  Time  that  String 
was.  ftruck,  which  it  would  not  do  upon  ftriking 
any  of  the  other  difeording  Strings.  The  Reafon 
of  which  feems  to  be,  that  the  Times  of  the  Vibra¬ 
tions  of  the  loofe  Quarry  were  equal  (  or  in  near 
Concordance  )  to  thofe  of  the  String. 

From  the  foregoing  Proportions  may  thofe  of 
all  other  mufical  Intervals  be  computed  by  Com¬ 
pounding  or  Dividing.  I’ll  give  a  few  Inftances, 
and  for  more  refer  to  Dr.  Holder's  Grounds  and 
Principles  of  Harmony,  where  all  Things  are  more 
fully  treated  of. 

Let  it  be  required  to  find  what  Proportion  the 
extreme  Notes  will  have  of  Fourth  and  Fifth  ad¬ 
ded  together.  The  Proportion  of  the  Notes  of  a 
Fifth  isexprefs’d  by 4>  that  of  a  Fourth  by  Com¬ 
pound  thefe  Proportions,  fo  X  'Tl  —  4,  which 
is  the  Proportion  of  an  Oclave:  Whence  it  appears 
that  a  Fourth  and  Fifth  added  together  make  an 
Eighth.  Again,  to  find  the  Difference  between  a 
Fifth  and  a  Fourth^  Divide  i  by  f  |J)  4  (^-f-J  11 
gives  *.  which  is  therefore  the  Proportion  of  a 
greater  Tone  by  which  a  Fifth  and  Fourth  differ. 

To  find  the  Difference  between  a  Greater  Sixth 
and  a  Fifth  3  Divide  f  ( the  Proportion  of  a  Great¬ 
er  Sixth )  by  4  (that  of  a  Fifth )  it  gives  V  UH 
(=V°3  which  is  the  Proportion  of  a  LeJJer  Tone. 

To  find  the  Difference  of  a  Fourth  and  Greater 
Third,  Divide  *  by  4  [4)  f  (=^4]  it  gives  ff, 
which  is  therefore  the  Proportion  of  a  Semi-tone 
( or  lefler  gradual  Interval )  by  which  a  greater 
Third  and  Fourth  differ.  In  like  manner  may 
other  Intervals  be  compared. 

In  a  gradual  Series  of  8  Notes,  there  are  con¬ 
tained  5  Tones,  (  or  whole  Notes )  3  Greater  and 
2  Lefler,  and  2  Semi-tones  (or  half  Notes)  whofe 
Order  among  themfelves  is  different  according  to 
the  Key. 

The  Key  is  the  Principal  or  Fundamental  Note 
oi  a  Tune,  to  which  the  reft  have  proper  Relati¬ 
ons,  and  with  which  the  Bafs  always  concludes. 

The  Key  is  called  Flat  or  Sharp,  not  as  to  the 
Key-Note  it  felf,  but  with  Refped  to  the  Third, 
Sixth,  and  Seventh  above  it.  A  Flat  Key  is  that 
which  hath  above  it  (and reckoning  fromtheKey) 
a  Lefer  Third,  Sixth  and  Seventh ;  and  a  Sharp 
Key  is  that  which  hath  a  Greater  Third,  Sixth  and 
Seventh  3  the  id,  \th,  and  5  th  being  the  fame  In¬ 
tervals  in  both  Keys. 

The  annexed  Figures  ftiew  how  a  String  is  to 
be  divided  to  exprefs  the  Notes  in  a  Fiat  or 
Sharp  Key. 


— 
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Fig.  i.  AH  is  the  whole  String,  whole  Sound 
gives  the  Key-Note  ;  B,  C,  D,  <&c.  lhew  the  Di¬ 
vifions  ( of  Stops )  to  exprefs  the  Notes  of  a  Flat 
Key. 

The  Numbers  fet  to  each  little  Part  of  the  Line, 
lhew  the  Proportions  of  the  next  immediate  Notes 
one  to  another,  and  alfo  of  the  Length  of  Strings 
from  thefe  Divifions  to  H:  So  x-~  ftanding  be¬ 
tween  D  and  E,  Ihews,  that  D  H  is  to  E  H  as 
io  to  9;  and  fo  of  the  reft. 

Upon  the  Arched  Lines  is  exprefs’d  the  Relation 
of  the  feveral  Notes  to  the  Key,  and  alfo  of  the 
founding  Part  to  the  whole  String.  So  E  H  is  f  of 
a  whole  String,  and  Sounds  a  Fifth  to  the  Key. 
In  like  manner  Fig.  2.  (hews  the  Divifions  in  a 
Sharp  Key. 

Suppofe  AH  (Fig.  1.)  be  a  Line  24  Inches  long, 
then  will  AB  be  2f  Inches;  AC  4  Inches,  AD 
6  Inches,  AE  8  Inches,  AF  9,  AG  10 f  inches, 
A  a  12  Inches. 

To  exprefs  the  Notes  of  a  Sharp  Key ,  let  A  H 
(F:g.  2.)  be  a  Line  24  Inches  long,  then  is  AB 
2}  Inches,  A  C  4f  Inches,  A  D  6  Inches,  A  E  8 
Inches,  AF  9},  AG  uf,  A  a  12  Inches. 


If  a  middle-fix’d  Gut-ftring  be  ftrained  over  a 
Line  thus  divided  at  about  a  fifth  Part  of  an.  Inch 
Diftance  from  the  Line,  the  Divifions  mark’d  in 
the  Line  will  lhew  where  fo  ftop  the  String  fo  as 
to  exprefs  the  feveral  Notes. 

Above  and  below  the  Eighth  the  Notes  afcend\ 
and  defcend  in  the  fame  order  repeated,  and  there¬ 
fore  all  Eighths  are  called  by  the  fame  Names,  and 
( in  the  Gamut )  figned  with  the  fame  Letters  of 
the  Alphabet. 

I  cannot  here  omit  two  Obfervations  that  have 
been  made  relating  to  what  has  been  faid :  The 
firft  by  Sir  Ifaac  Newton  in  his  T reatife  of  Light 
and  Colours,  where  confidering  the  Colours  pro¬ 
duced  by  the  Sun’s  Light  palling  through  a  Tri¬ 
angular  Glals  Prifm,  and  meafuring  the  Space  that 
each  of  the  feven  Colours  (Red,  Orange,  Yellow, 
Green,  Blue,  Indico,  Violet)  take  up,  he  found 
the  Divifions  of  the  whole  Length  of  the  coloured 
Image,  to  be  the  fame  with  that  of  a  Monochord 
into  the  Tones  and  Semitones  of  an  Qttave.  See 
pag.  92.  of  his  Op  ticks. 


The 
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The  other  Obfervation  is 
concerning  the  Proportions  of 
the  Notes  in  a  full  Clofe  up¬ 
on  an  Organ  or  Harpficord, 
viz.  That  they  are  as  the 
Numbers  i,  a*  3*  4j  5* 
in  order,  beginning  from  the 
Bafs,  as  is  here  prick’d 
down. 


Notes  fhould  certainly  have  as  many  Notes  to  di- 
Hinguifh  them  by.  I  fhall  therefore,  after  I  have 
given  a  fhort  Account  of  theUfe  of  thofe  Names, 
propofe  another  way  of  naming  the  Notes  in  bing¬ 
ing,  which  I  judge  ( and  have  found  by  Experi¬ 
ence,)  to  be  better. 

la-order  to  Sol-fa  a  Tune,  ( that  is,  to  name  and 
tune  the  Notes  right)  the  Place  of  mi  muft  be  firH 
known,  which  is  B  in  the  Scale,  as  being  the  next 
Note  above  three  Tones  immediately  fucceeding 
each  other.  In  cafe  of  Flats  (b)  and  Sharp 
the  Place  of  mi  is  found  as  in  this  Table. 


All  the  Notes  commonly  ufed  in  Mulick  are 
compriz’d  in  their  Order  in  a  Scale  which  is  call’d 

The  GAMUT. 
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Sometimes  Ledger  Lines  are  added  above  and 
below,  as  Occafion  requires. 

In  the  firH  Column  are  let  the  Names  by  which 
the  Keys  or  Notes,  are  commonly  called,  as 
Gamut ,  A  re.  See.  In  the  fecond  Column  are  fet 
the  7  Letters  belonging  to  the  feveral  Lines  and 
Spaces.  The  third  Column  contains  the  Cliffs, 
and  fhews  how  many  Degrees,  or  Notes,  they  are 
one  above  or  below  the  other 3  which  being 
known,  the  other  Degrees  of  Diitance  are  eafily 
computed. 

Five  of  thefe  Lines,  with  their  Spaces  are  com¬ 
monly  fufficient  lor  the  pricking  of  a  Tune  3  there¬ 
fore  is  the  whole  Scale  divided  into  3  SyHems  or 
Staves,  compaffed  in  by  arched  Lines.  Of  thefe 
the  lower  5  belong  to  the  Bafs,  and  are  diflin- 

guilh’d  by  this  Mark  §  upon  the  Line  of  F.  The 
uppermofl  5  Lines  contains  the  Treble  Part,  which 
hath  for  its  Cliff  §  or  G  s  upon  the  Line  of  G. 

“  The  Tenor,  or  middle  Part,  hath  for  its  Cliff  this 
Mark  1  upon  the  Line  of  C,  which  only  is  its 
proper  Line,  the  other  4  being  borrowed  from  the 
Treble  and  Bafs. 


When 


When 


{ 
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B  is  ■'I 

B  and  E  are  >Flat,  mi  Hands  in 
B  E  and  A  are  J 


F  is 

F  and  C  are 
F  G  8c  C  are 


} 


Sharp, mi  Hands  in 


The  Place  of  mi  being  known,  you  afeend  a- 
bove  mi  by  fa,  fof  la,  fa,  fol,  la 3  and  defeend 
below  mi  by  la,  fol,  fa,  la,  fol,  fa,  calling  all 
Eights  by  the  fame  Name. 


Mi  in  B. 

Sol  la  fa  fol  la  mi  fa  fol  la  fa  fol  la  mi. 
Mi  in  A. 


^a  fa  fol  la  mi  fa  fol  la  fa  fol  la  mi. 


I’ll  now  propofe  the  other  way  of  naming  the 
Notes,  that  I  mention’d  before. 

The  feven  mufical  Notes  being  exprefs’d  in  the 
Gamut  by  the  feven  ftrfl  Letters  of  the  Alphabet,  A, 
B,  C,  D,  E,  F,  G  3  let  thefe  Letters  be  their  Names 
whereby  to  exprefs  them  in  Singing.  Only,  for 
better  Sound’s  fake,  and  to  accommodate  them  to 
the  Variations  by  Flats  and  Sharps,  let  A  and  E  be 
call’d  lA  and  IE.  Let  Fbe  call’d  Fa  (  with  a  broa  ¬ 
der  Sound  as  in  the  WTord  Fall.)  G  and  C  are  to 
be  pronounc’d  Ge  and  Ce\  fo  will  the  7  Names  be 
l A,  B,  Ce,  D,  IE,  Fa,  Ge.  When  A  and  E  are 
mark’d  to  be  flat  at  the  Beginning  of  the  Staff  of 
Lines,  let  them  be  called  mA  and  mE\  when  B  is 
Flat  call  it  Be,  as  in  the  Word  Benefit.  When  F 
is  mark’d  to  be  a  Sharp,  let  it  be  call’d  Fa,  as  in  the 
Word  Fatal.  When  C  is  Sharp  call  it  Cee  ( its  pro¬ 
per  Name.)  In  like  manner,  when  G  is  Sharp, 
let  it  be  called  Gee,  not  Ge. 

By  this  means  the  proper  Letter  exprefling  each 
Note  is  preferv’d,  and  alfo  a  Provilion  made  for 
Variation  of  the  Name,  according  as  the  Note 
is  varied  to  Flat  or  Sharp. 


Examples  of  the  Notes  Names. 


Of  Sol-fa-ing,  and  Tuning  Notes  uohen  prick'd  down _ 

In  learning  to  fing,  it  is  neceflary  that  the  Notes 
Names,  Places,  and  Difference  in  Sound  from  each 
other  be  well  known,  and  a  Habit  got  (by  Prac¬ 
tice)  of  naming  and  turning  them  right  at  S;ght. 

The  Names  in  Ufe  are  but  thefe  4  Monofylla- 
bles,  fol,  la,  mi,  fa  3  which  yet  muH  ( and  has 
been )  own’d  incongruous  3  for  feven  diflindt 
VOL.  II. 


F)>  lE.  Fa,  Ge,  lA,  B,  Ce,  D,  IE,  Fa,  Ge. 


GejA,  Be,Ce,  D.  D,mE,  Fd,G  e,lA,Be,Ce,D,mE 


4  P  P  P 


Ge 


MUS 
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Ge,  mA,  Be,  Ce,  D,mE. 


Aa,  Ge,  lA,  B,  Ce,  D,  IE ,  Fa,  Ge. 


— - 
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Fa,  Ge,  lA,  B,  Ce,  D,  IE,  Fa. 


To  fing  a  Tune  true  according  as  it  is  prick  d, 
is  beft  and  fooneft  learnt  by  the  Afliftance  of  one 
skill’d  in  Muficki  but  where  fuch  cannot  be  had, 
a  Perfon  who  has  naturally  a  Mufical  Ear  and 
Fancy,  may,  (  by  the  Method  I  fhall  here  direcJt) 
attain  to  a  competent  Skill  in  Plain-Song,  at  leair. 
In  order  to  which,  I  fhall  only  fuppofe  that  he  can 
fing  the  Tune  of  Six  Bells,  which  (with  us  in 
England,  where  that  Number  of  Bells  is  fo  com¬ 
mon)  is  no  great  Thing'  to  fuppofe  in  a  capable 
Learner. 

There  being  in  every  Octave  fix  Tones  and  two 
Semitones ,  ( as  has  been  fhewn  )  it  is  neceflary  to 
true  Singing,  that  thefe  Tones  and  Semitones  fhould 
keep  their  proper  Places.  In  Order  therefore  to 
know  and  diftinguifh  Tones  and  Semitones,  the 
Learner  muft  obferve,  that  in  the  Tune  of  Six 
Bells,  the  Third  and  Fourth  Notes  ( or  Bells )  are 
diftant  a  Semitone j  all  the  reft  are  diftant  (each 
from  its  next )  by  a  Tone.  A  good  Ear  will  eafily 
obferve  the  Third  and  Fourth  Notes  to  be  nearer 
Sound  than  the  reft. 


To  apply  the  Tune  of  Six  Bells  to  Notes  prick'd 
in  the  Treble  Cliff. 


i,  2,  4*  5*  ^ 2*  3*  4*  S’  6- 
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-O’ - Of — A  —  - Of—  1 

f- 

It r  ±  Z  *  $  j 

[r 

l A,  Ge,  Fd,  IE ,  D,  Ce.  \  lE,  D,  Ce,  B,  l A,  Ge. 
I (l  Bar.  |  2 d  Bar. 


i,  2,  3*  4»  6. 

I  A,  Fd,  lE,  D,  Ce. 

3 d.  Bar. 

In  this  Example  (confifting  of  3  Bars  or  Divi- 
fions )  you  have  in  the  firft  Bar  the  Notes  of  Six 
Bells,  beginning  at  the  Leger-line  above  the  Staff, 
which  is  the  Place  of  A,  (  according  to  the  Order 
in  the  Gamut.)  Begin  with  your  Voice  pretty  high 
(that  you  may  after  reach  the  lower  Notes  in  the 
other  Bars)  and  fing  3  or  4  times  diftin&ly  the 
firft  fix  Notes,  calling  them  1,  2,  3,  4,  5,  6.  Then 
call  them  by  their  proper  Names,  ( fee  under  the 
Staff )  l A,  Ge,  Fa,  lE,  D,  Ce ;  finging  them  in  the 
fame  Tune  that  you  did  the  Numbers  1,  2,  3,  4, 
5,  6. 

Proceed  to  the  fecond  Bar,  but  firft  fing  your 
former  fix  Notes  once  or  twice  over,  holding  out 
the  Note  lE  a  little  longer  than  the  reft  j  then  re¬ 
peating  only  the  three  laft  Notes  of  the  firft  Six, 
begin  at  lE  in  the  fecond  Bar,  and  fing  IE ,  D,  Ce, 
B,  l A,  Ge,  in  the  Tune  of  Six  Bells,  keeping  the 
three  firft  Notes  of  this  Six  in  the  fame  Tune 


with  the  three  laft  of  the  former  Six.  So  are  you 
led  gradually  one  Note  above  an  O Slave.  If  you 
flop  at  the  lower  lA,  (one  Note  fhort  of  the  laft 
6,  (you  will  have  a  compleat  Otfave  from  l A  above 
to  lA  below,  which  is  the  Order  of  Notes  in  a 
Flat  Key. 

If  your  Voice  will  reach  another  fix  Notes,  you 
may,  in  the  Third  Bar,  repeat  the  two  laft  Notes 
of  the  foregoing  Six,  and  fing  l A,  Ge,  Fa,  lE, 

B,  Ce,  in  the  Tune  of  Six  Bells. 

1,  2,  3,  4,  5,  6. _ 6,  5,  4,  3,  2,  1; 

lE,  D,  Ce,  B,  lA,  Ge.  Ge,  lA,  B,  Ce,  D,  lE. 
epth  Bar.  5 th  Bar. 

1,  2,  3,  4,  S’  ^  S’  4*  3*  !• 

I  A,  Ge,FajEAjT  Ce.  Ce,  D,  /I '.,Fa,^e,^A 
6th  Bar.  "jth  Bar. 

In  the  4th  Bar,  having  fung  the  6  Notes  IE,  D, 

C,  B,  l A,  Ge,  in  the  Tune  of  6  Bells  feveral 
times,  try  to  fing  them  backward,  as  in  the  5th 
Bar,  Ge,  l A,  B,  Ce,  D,  lE  -y  which  with  a  little 
heed  may  eafily  be  done,  as  may  alfo  the  other 
Six,  beginning  at  l A  in  the  6th  Bar. 

Here  note^  1.  That  the  Tune  of  Six  Beils  may 
begin  either  at  l A  or  lE,  and  no  where  elfe  with¬ 
out  altering  the  Property  by  Flats  or  Sharps,  of 
which  anon.  2.  That  the  two  Semitones  lie,  one 
between  B  and  Ce,  and  the  other  between  lE  and 
Fa. 

The  fam«  Directions  will  ferve  for  the  follow¬ 
ing  Notes  fet  in  the  Bafs  Cliff,  and  therefore  I 
fhall  only  fet  down  the  Notes. 


1,  2,  3,  4j  S’  6.  1,  2,  3,  4,  S’  6- 

l A,  Ge,  Fd,  lE,  D,  Ce.  lE,  D,  Ce,  B,  l A,  Ge. 


1 ft.  Bar 
1,  2,  3}  4*  S’ 


2 d.  Bar. 


lA,G,Fa,lE,  D,  Ce. 
3  d.  Bar. 


3*  4’  5»  6.  6,  S’  4»  3>  2’  x« 


S— 5— = 


IE,  D,  Ce,  B,lA,  Ge.  Ge,  l A,  B,  Ce,  D,  lE. 
fifth.  Bar.  5 th .  Bar. 


1,  2,  3*  4>  S’  ^ S’  4»  3’  2 ’  *• 

l A,  Ge,  Fd,  lE,  D,  Ce.  Ce,  D,  lE,  Fa,  Ge,  l A. 
6th.  Bar.  ~jth.  Bar. 

Examples  of  rifing  and  falling  the  Voice  by  Leaps 
in  the  Treble  Cliff. 


1.  2,  3,  4,  S’  6.  1,  2,  3^  1,  3;  3,  1. 


IE,  D,  Ce,  B,  lA, Ge.  lE.De,Ce^lE,Ce£e,lE. 


iff.  Bar .  2. 


M  U  S 


M  U  S 


I,  2, 


4i *  1  >  4  j  *•  J»  2,  3*  4j  5  j 


/E,  P,  Ce,  B-  /E,  B  }  B,  /£.  /E,  P,  Ce,  B,  l A  } 
3-  4- 


I,  2,  3,  4;  I,  4;  4,  I.  I,  2 


»  V 


4>  5i 


/E,  P,  Ce,  B,  lE,  B  }  B,  lE.  lE,D,Ce,  B,  IA\ 
3-  4* 


1,  5?  2,  3,  4}  5’  6 }  6,  t. 

1,  5}  5,  1.  1,  2,  3,  4,  5,  6;  r,  6}  6,  1. 

lE, lAjlA, lE.  lE,  D,  Ce,  B,lA,GeflE.Ge.}Ge,lE. 

=-8-=*=--=i2=2=-r=S:A=«— — 4— 

lE,lAjA,lE.  IE,  D,  Ce,  B,  lA,  Ge,lE,Ge }  G,  /E. 

5- 

5* 

t,  2,  3,  4’  5’  6.  (5,  5*  4>  3>  2,  1. 

8— 8  $  5  $  0  $  *  8-j_ 

1,  2,  3,  4,  5j  6*  6,  5>  4’  3>  2,  1. 

IE,  D,  Ce,  B,  lA,  Ge.  Ge,  lA,  B,  Ce,  D,  lE. 

/£,  P,  Ce,  B,  L4,Ge.  Ge,L4,  B,Ce,  P,  IE. 

6. 

6 

6,  5,  4- 


~A  a--^  — 


E=i?EiE:“EE:?E  ^ 


g=l=*=?=5=  =r=*=E=E 

Ge,  /v^,  B}  Ge,  BjB,  Ge.  G  e,lA,  B,  Ce  j 
7.  8. 


l;re!=s?:B=?==sl=l=?=~=E=i;l 

Ge,Ce j  Ce,Ge.  Ge,lA,  B,  Ce,  Dj  Ge,  D‘yD,Ge. 

9- 

GcJa,  B,  Ce,D,  lE-7  6e,  /£  j  /£,  Ge. 

10/ 


In  the  firft  Bar,  fing  the  6  Notes  in  order.  In 
the  2d  Bar,  ling  only  the  3  firft  two  or  three 
times,  then  skipping  the  fecond  Note  P,  ling  IE , 
Ce  feveral  times,  and  then  upwards  Ce,  lE.  In 
like  manner  proceed  to  the  following  Bars,  Ting¬ 
ing  the  Notes  in  each  Bar  as  they  are  prick’d,  till 
you  have  learnt  to  raife  and  fall  the  Voice  by  the 
Leaps  there  fet  down. 
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Ge,  l A,  B  j  Ge,  Bj  B,  Ge.  Ge,  l A,  B,  Ce  j 
7.  8. 


l§5=*=lii=i^=o=?=5^=^=fel=i=l 

Ge,Ce  ,Ce,Ge.  Ge,  l A,  B,  Ce,  DyGe,D,D,  Ge. 
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Ge,  l A,  B,  Ce,  D,  lE ;  Ge,  lE ;  lE,  Ge. 


10. 

i,  2,  3,  4  >5,6. 

g=l=g=i!=a=l=|=pg=ia=I^ig 

l A,  Ge,  Fa,  he,  D,  Ce.  Ge,  Fa  lE,  D,  Ce. 


11.  12. 


IE,  D,  Ce,  B,  l A,  Ge }  Ge,  Ge  -}  Ge,  Ge. 


1,  2,  3,  4*  >  6. 


m 

1! 

*> 

1 

1 

<>t 

II 

1  1 

BH 

1! 
>l  l 

III 

ill 

III 

in 

II) 

ft - - — - — 9 — cw~ 

IE  P,  C,  B,  L4,  Ge. 

j — - — - — 3— 3-z: 

Ce,  Be,  lA,  Ge, 

1 1 

II 

in 

III 

1  1 

1 

1 

1 

.  1 

M  I 

1  1 

j! 

1 

ti¬ 

ll 

IS' 

12. 

*  0 — if 

»:  $r— 4  -qZ 

-  =4-4- - »- 

I  A,  Ge,  Fa,  lE,  D,  Ce  j  Ce,  Ce  j  Ce,  Ce. 


When  Flats  or  fharps  (  b,  are  fet  at  the  Be¬ 
ginning  of  the  Staff  by  the  Cliff,  they  alter  the 
Places  for  beginning  the  6  Notes,  by  removing  the 
Semitones  (  one  or  both  )  from  their  original  Places  j 
the  Flat  [b]  removing  its  Notes  a  Semitone  lower  } 
and  the  Sharp  [  $]  removing  them  a  Semitone 
higher.  When  there  are  no  Flats  and  Sharps,  the 
Tune  of  Six  Bells  begins  at  lE  and  l A  only}  in 
other  Cafes  as  follows. 


In  the  1 2th  Bar,  fing  the  6  Notes,  and  in  Ting¬ 
ing  hold  Ce  the  3d  Note,  fomewhat  longer  than 
the  reft,  the  better  to  hit  it  in  beginning  afterward 
at  that  Note:  Then  in  the  12th  Bar  begin  at  Ce, 
and  repeat  Ce,  B,  lA,  Ge,  feveral  times,  and  then 
going  2  Steps  back,  fing  Six  from  lA  to  Ce,  below, 
which  will  be  an  Ottave  to  the  Note  C<?  above. 

'  Examples  of  railing  and  falling  the  Notes  by 
■Leaps  in  the  Bajs  Cliff. 

1,  2,^3,  4,  5,  6. 

/£,  D,Ce,  B,  l A,  Ge.  lE,  D,  CeflE>Ce  ^Ce,lE. 

1.  Bar.  2. 


r  B:  is  flat 

begin  the  rlA&cD, 

Wher.<  Be  and  m  E  are  flat 

>Tuneof<  Ge&cD, 

\.m  AiBe&cmE  are  flat 

j  6  Bells  at  \.Ge&Ce, 

rFa  is  (harp 

\  begin  the^  B  &  IE. 

When^  Fa  and  C  are  iharp 

^.Tune  of^B  &  Fa. 

CF^  G&c  Care  fharp_ 

)6  Bells  at  JC  &  Fa. 

An  Example  'when  B  and  E  are  flat. 

1,  2,  3*  4*  5* 

1,  2,  3,  4’  5^ 

2  tz-jA—a-z-zflZzzz  l 

- r — - — j 

Ge,Fd,mE,D,Ce ,  Be.  D,Ce,  Be,lA,Ge,Fa. 


Ge. 


M  U  S 


M  U  S 


2,  3,  4,  &c. 


Fa,  mEy  D,  &c. 


An  Example  when  F  and  C  are  fharp. 


ly  2y  4’  5J  6. 


2>  3,  4’  5’  !>• 


=s^ii=?=e|==s 

Frf,  lEy  Dy  C,  B,  l A.  B>  lA>  Ge,  Fa,  lE,  D. 


ly  2y  3,  4,  <&C. 

Fa,  ?E,  f>,  C,  &c. 

By  the  Table  above,  and  thefe  two  Examples, 
may  be  underftood  how  to  place  the  Six  Notes  in 
any  other  Cafe  of  Flats  and  Sharps,  or  in  other 
Cliffs.  The  Semitones  in  all  Cafes,  lie  between 
the  3d  and  4th  Notes  of  the  Six. 

See  more,  with  Application  to  Tfalmody,  in  a 
Treatife  called,  A  New  and  Eafy  Method  to 
learn  to  Sing  by  Book. 
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It  may  be  a  good  Way  to  give  Learners  a  No¬ 
tion  of  the  Alterations  made  by  Flats  and  Sharps ; 
in  the  Diftances  of  the  Notes,  to  divide  a  Line 
into  12  equal  Parts  (which  will  do  for  this  Pur- 
pofe,  tho’  in  Stri&nefs  they  fhould  not  be  all  equal) 
as  the  Line-A  a  is  here  divided.  Provide  8  little 
fquare  Papers  with  theie  8  Letters,  A,  B,  C,  D,  E, 
F,  G,  a,  upon  each,  one;  and  place  them  as  on 
the  underfide  of  the  Figure,  which  (hews  their  na¬ 
tural  Order,  and  the  Places  of  the  Semitones  be¬ 
tween  B  and  C,  and  between  E  and  F.  Suppofe 
I  fhould  now  fee  the  Order  of  the  Tones  and  Semi¬ 
tones  when  B  and  E  are  figned  flat  in  the  Staff 

thus,  Iglr  to  do  this,  I  remove  the  Papers  mark’d 

with  B  and  E,  one  Degree  ( anfwering  to  a  Semi¬ 
tone)  lower,  or  nearer  to  A;  and  then  the  Papers 
will  Hand  in  Order  as  above  the  Line,  and  the 
two  Semitones  are  now  between  A,  B,  and  D,  E. 
In  cafe  of  Sharps,  the  Letter  defign’d  to  be  (harp 
mull  be  removed  one  Degree  ( or  twelfth  Part ) 
higher,  or  nearer  to  a. 

Thus  may  all  the  Varieties  be  reprefented  to  the 
Eye,  and  the  Reafon  of  beginning  the  Six  Notes 
as  is  directed,  be  alfo  underflood. 

Of  the  Quantity  of  Notes  as  to  Time. 

Befldes  the  giving  to  Notes  their  right  Tune 
(according  to  their  Places  in  the  Staff  of  5  Lines) 
Regard  is  alfo  to  be  had  to  the  Length  or  Short- 
nefs  of  Time  they  are  exprefs’d  in,  which  is  known 
by  the  Figure  or  Shape  of  the  Character  by  which 
they  are  pricked  on  the  Lines. 

The  Names  and  Figures  of  the  ufual  Notes  in 
Refped  of  Time ,  and  their  correfpondent  Refts 
are  as  follow : 


The  Proportion  of  the  foregoing  Notes,  o  le  to 
the  other,  is  exprefs’d  in  this  Scheme. 

A#v> 

t  XUL 
TTnitJj 


One  Breve  is  equal  in  Time  to  two  Semibreves ; 
one  Semibreve  to  two  Minims ;  one  Minim  to  two 
Crotchets,  &c. 

When  a  Prick  (.)  is  fet  after  any  Note,  it  in- 
creafes  its  Quantity  half  as  much  more.  So  (5.) 

is  equal  in  Time  to  a  Semibreve  and  Minim . 

A  prick’d  Minim  )  is  equal  in  Time  to 
a  Minim  and  Crotchet. 

If  the  Words  one,  two,  three,  four  be  pro¬ 
nounc’d  in  a  reading  Tenor,  the  Time  of  pro¬ 
nouncing  each  Syllable  may  be  accounted  theJVLa- 
fure  or  Time  of  one  Crotchet,  and  confequentiy, 
one,  two,  gives  the  Time  of  a  Minim ;  one,  two, 
three,  of  a  prick’d  Minim ;  one,  two ,  three,  four, 
of  a  Semibreve . 

This  may  fuffice  for  an  Entrance,  referring  the 
Reader  to  Books  for  farther  Information. 


Br  eve, Semilr  eve, Minim,Crochet, Quaver, Semiquaver. 


The  Strokes  or  Marks  fet  after  each  Note  are 
called  Be  (Is  or  Paufes,  and  denote  a  Ceafing  or  In- 
ter million  of  the  Sound  for  the  Time  of  the  Notes 
they  are  join’d  to. 


Of  Singing  in  different  Cliffs. 

The  Difference  of  Cliffs  is  what  doth  perplex 
Learners.  They  who  can  ling  in  the  Treble  Cliff, 
are  at  a  Lofs  when  they  come  to  the  Tenor  or  Baft 
Cliffs :  I  will  therefore  here  give  a  Table,  where¬ 
in  all  the  ufual  Cliffs  (  or  Pofitions  of  them )  are 
fo  compard  and  order’d,  that  he  who  can  flng 
readily  in  one  Cliff)  may  flng  in  any  other  in  the 
Table, 


A  Table 


MUS 


M  U  S 


A  Table  whereby  all  the  ufual  Cliffs  may  be  reduced 
to  aiiy  one  Cliff  defred. 


I. 


III. 


y. 


This  Table,  confiding  of  7  Staves  or  Claffes, 
contains  in  each  Clafs  all  thofe  ( ufual )  Cliffs 
wherein  the  Semitones  lie  in  the  fame  Places  of  the 
Staff' ;  and  confequently  what  is  prick’d  in  any 
Cliff,  may  be  fung  (  or  play’d  )  as  if  it  were  prick’d 
in  any  other  Cliff  of  the  fame  Clafs. 

E.  G.  Suppofe  a  Perfonhath  learnt  tofinginthe 
Treble  Cliff  only,  and  would  fing  Notes  prick’d  in 
the  Tenor  Cliff  on  the  middle  Line  with  F  #,  thus 

let  him  look  for  this  Cliff  in  the  Table,  and 
he  will  find  it  in  the  fecond  Clad,  where,  at  the 
Beginning  is  §1^  that  is,  the  Treble  Cliff  with 

B  flat.  If  he  Therefore  fing  the  Notes  as  if  they 
were  in  the  Treble  Cliff  with  B  flat,  he’ll  fing  them 
as  true  as  if  he  had  underflood  the  Tenor  Cliff. 

Ge,  l A,  B,Ce,  D,  lE,  Fa,Ge. 

Examp. 

Fa,  Ge,  l A,  Be,  Ce,  D,  lE,  Ed. 

In  this  Example,  the  Cliff  at  the  Beginning  of 
the  Staff,  is  that  to  which  the  Notes  are  prick’d, 
and  the  Names  ( as  in  the  Tenor  Cliff)  are  fet  a- 
bove  them.  At  the  End  is  fet  the  Treble  Cliff,  in 
which  the  Notes  may  be  fung,  and  their  Names 
(as  accounted  in  the  Treble  Cliff )  as  fet  under. 

Dr.  Wallis,  in  Phil.  Tranfatf.  N.  243.  takes  into 
Confideration  the  ftrange  Reports  we  have  of  the 
Power  of  the  ancient  Mufick j  and  tho’  he  judges 
they  are  in  a  great  Degree  Hyperbolical,  if  not 
Fabulous  j  yet  he  thinks  too  that  fome  Account 


may  be  given  of  the  great  EffeCts  it’s  faid  to  have 
had,  from  thefe  Confiderations. 

1.  That  Mufick  was  then,  if  not  new,  a  rare 
Things  which  the  Rufticks,  on  whom  it  is  report¬ 
ed  to  have  had  mighty  Effects,  had  fcarce  ever 
heard  before  j  and  on  fuch ,  a  little  Mufick  will  do 
great  Feats }  as  we  find  at  this  Day  a  Fiddle  or  a 
Bagpipe  hath  at  a  Country  Morice-  Dance. 

2.  Their  Mufick  was  much  more  Simple  and 
Plain  than  ours  now:  They  had  no  Contorts  of 
2,  3,  4,  or  more  Voices  or  Parts ;  but  one  fingle 
Voice  or  Inffrument  apart }  which  to  a  rude  Ear 
is  much  more  taking  than  compound  Mufick : 
That  not  exceeding  their  Capacity,  whereas  This 
confounds  them  quite,  and  is  by  no  means  diftin- 
guifhable  by  them,  fo  as  to  afteCt  them  with  the 
Harmony  of  its  Parts. 

3.  Mufick,  with  the  Ancients,  was  of  a  much 
larger  Extent  than  what  we  now  call  by  that  Name, 
for  Poetry  and  Dancing  ( i.  e.  comely  Motion )  were 
then  accounted  Parts  of  Mufick,  when  it  had  arriv’d 
to  fome  Degree  of  Perfection.  And  we  fee  that 
Verfe  of  it  felf  alone,  if  in  good  Meafure,  and  mo¬ 
ving  Words,  and  this  fee  to  a  Mulkal  Tune,  fung 
by  a  decent  agreeable  Voice,  accompanied  with 
foft  Inflrumental  Mufick  only,  if  with  anyj  /.  e. 
fuch  as  doth  not  drown  or  obfcure  the  emphatical 
Expreffions  (like  what  we  call  Recitative  Mufick , 
tho’  I  doubt  not  more  juftly  managed  j  for  1  hope 
the  fame  Tone  did  not  ferve  with  them  for  ma¬ 
king  Love,  Fighting,  and  delivering  Letters)  will 
work  ftrangely  upon  the  Ear,  and  move  all  the  Af- 
fe&ions  fuitable  to  the  Tune  and  Ditty,  efpeciahy 
if  attended  with  a  Geflure  and  Attion  fuitable  j  for 
we  fee  that  fuitable  Attion  alone  doth  on  the  Stage, 
give  great  Life  and  Force  to  Words ;  and  there¬ 
fore  all  this  together  might  eafily  operate  very 
flrongly  on  the  Fancies  and  AfFeCtions  of  ordinary 
People,  not  ufed  to  fuch  kind  of  Treatments:  For 
if  the  deliberate  reading  of  a  Romance,  (when 
well  penn’d )  will  produce  Mirth,  "I  ears,  Joy, 
Grief,  Pity,  Wrath  or  Indignation,  fuitable  to  the 
refpe&ive  Intents  of  it,  much  more  would  it  do, 
if  accompanied  with  all  thefe  Attendants. 

4.  If  it  be  ask’d,  why  may  not  all  this  be  done 
now  ?  1  anfwer,  no  doubt  it  may :  If  the  Addrefs 
be  made  in  proper  Words,  emphatically  fpoken, 
and  in  juft  Meafures,  with  moving  Arguments, 
pronounced  by  an  agreeable  Voice,  and  attended 
with  a  decent  Gefture,  and  not  drown’d  by  too 
much  Mufick,  or  over-aCted  by  apparent  AffeCta- 


5’.  We  fhould  underftand  alfo,  that  the  ufual 
Defign  of  what  we  now  call  Mufick  is  very  diffe¬ 
rent  from  that  of  the  Ancients,  tor  that  which  we 
call  fo,  was  but  with  them  the  Harmonick,  i.  e. 
but  one  Part  of  their  whole  Mufick,  which  con- 
fiftedof  Words,  Verfe,  Voice,  Tune,  Inffrument, 

and  A&ing.  _  .  _ . 

6.  When  Mufick  arriv’d  to  good  Perfection,  it 

was  applied  by  the  Ancients  to  the  exciting  this  or 
that  particular  AfFeCtion,  Paflion,  or  Temper  of 
Mind ;  the  Tunes  and  Meafures  being  fuitably  a- 
dapted  to  fuch  Defigns;  whereas  thofe  are  now  al- 
moft  quite  negleCted  in  our  prefent  Mufick  j  the 
chief  Defign  being  now  to  pleafe  the  Ear,  when 
by  a  fweet  Mixture  of  different  Parts  and  Voices, 
with  juft  Cadences  and  Concords  intermix’d,  a 
grateful  Sound  is  produced :  But  this  only  the  Ju¬ 
dicious  Mufician,  or  one  a  good  while  ufed  to 
fuch  Compolitions  and  Performances,  can  diftin- 
guiffi. 
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7.  ’Tis  true,  that  even  this  Compound  Mufick 
admits  of  different  Characters ;  fome  is  more  brisk 
and  airy,  others  more  folemn  and  grave,  as  the 
different  Subjects  do  require.  Bur  that  which  is 
moft  proper  to  excite  particular  Paffionsand  Difpo- 
fitions,  is  fuch  as  is  more  Simple  and  Uncom¬ 
pounded ,  fuch  as  a  Nurfe’s  languid  Tone  lulling 
her  Babe  to  Sleep,  or  a  continued  Tale  ( as  in 
Ireland )  or  reading  in  an  even  Tone;  or  the  foft 
Murmur  of  a  little  Rivulet  running  upon  Gravel 
or  Pebbles  inducing  a  quiet  Repofe  to  the  Spirits : 
and  on  the  other  Hand,  the  Brisknefs  of  a  Jig,  &c. 
on  a  Violin  exciting  to  Dance ;  for  thefe  are  more 
operative  for  fuch  Ends  than  elaborate  Compofi- 
tions  of  full  Mufick. 

The  fame  excellent  Author  in  N.  249.  hath  a 
judicious  Difcourfe  about  the  Imperfedfion  of  that 
noble  Inftrument  an  Organ ;  where  he  oblerves. 
That  each  Pipe  is  defigned  to  exprefs  a  diftindt 
Sound  at  fuch  a  Pitch,  or  at  fuch  a  determinate 
Degree  of  Gravity  or  Acutenefs ,  i.  e.  as  it  is  now 
called  of  Flatnefs  or  Sharpnefs ;  and  the  Relative 
or  Comparative  Confideration  of  the  two  or  more 
fuch  Sounds  or  Degrees  of  Flatnefs  or  Sharpnefs  is 
the  Ground  of  what  we  call  Concord  and  Difcordj 
that  is,  a  foft  or  harfh  Coincidence.  Concerning 
which  there  was  among  the  ancient  Greeks  two 
Sedfs  of  Muficians;  the  Arijloxenian  and  Pythago¬ 
rean:  But  both  agreed  thus  far,  that  Diatejferon 
and  Diapente  do  together  make  up  Diapafon ;  i.e. 
a  Fourth  and  a  Fifth  make  up  an  Eighth.  And  the 
Difference  of  theie  two,  of  a  4th  and  a  5th,  they 
agreed  to  call  a  Tone ;  which  we  now  call  a  whole 
Note.  Such  is  that  in  our  preient  Mufick  of  la 
mi ;  for  la,  fa,  fol,  la,  or  mi,  fa,  fol,  la,  is  a  per¬ 
fect  4th;  and  la,  fa,  fol,  la,  mi,  or  la,  mi,  fa,  fcl ’, 
la,  is  a  perfedt  Fifth.  The  Difference  of  which  is 
la,  mi ;  and  this  the  Greeks  called  the  Diazeutick 
Tone,  which  disjoins  two  Fourths  on  each  Side  of 
it ;  and  being  added  to  either  of  them,  makes  a 
Fifth ;  which  was  That,  in  their  Mufick  from 
Mefe  to  Varameje,  or  in  Ours  from  A  to  B,  fup- 
poiing  mi  to  ftand  in  B  fa  B  mi,  which  is  accoun¬ 
ted  its  natural  Pofition. 

Now  in  order  to  this,  Arifioxenus  and  his  Follow¬ 
ers  took  that  of  a  4 th,  as  a  known  Interval,  by  the 
Judgment  of  the  Ear,  and  that  of  a  Fifth  like  wife, 
and  confequently  that  of  an  O&ave,  as  the  Aggre¬ 
gate  of  both,  and  that  of  a  Tone  as  the  Difference 
of  thofe  two.  And  this  of  a  Tone  ( as  a  known  In¬ 
terval  )  they  took  as  a  common  Meafure  by  which 
they  eftimated  other  Intervals:  And  accordingly 
they  accounted  a  Fourth  to  contain  two  Notes  and 
i,  a  Fifth  three  Tones  and  and  confequently  an 
Eighth  fix  Tones,  or  five  Tones  and  two  half 
Tones;  and  at  this  Rate  our  pradtical  Muficians 
talk  of  Notes  and  half  Notes  at  this  Day ;  fuppo- 
fing  an  OElave  to  confift  of  twelve  half  Notes. 

But  Pythagoras  and  thofe  that  follow’d  him,  not 
taking  the  Ear  alone  to  be  a  competent  Judge  in  a 
Cafe  fo  nice,  chofe  to  diftinguiffi  thefe,  not  by  equal 
Intervals  but  by  due  Proportions.  And  this  is  fol¬ 
lowed  by  Zarline,  Kepler,  Cartes,  and  other  Wri¬ 
ters  on  Speculative  Mufick,  in  this  and  the  la  ft  Age. 
Accordingly  they  accounted  an  Offiave  to  be,  when 
the  Degree  of  Gravity  or  Acutenefs  of  one  Sound 
to  another  is  double,  or  as  2  to  1.  That  of  a  5th 
when  ’tis  Sefquialteral,  or  as  3  to  2.  That  of  34th, 
when  ’tis  Sejquitertian,  or  as  4  to  3 ;  accounting 
that  the  fweeteft  Proportion  which  is  exprefs’d  in 
the  fmalleft  Numbers;  and  therefore  next  to  an 
XJnifon  they  accounted  the  Otfave,  or  of  2  to  1. 
Then  that  of  a  5  th,  or  of  3  to  2,  and  then  that 


of  a  4th,  or  of  4  to  3.  And  thus  that  of  a  4th 
and  5th  do  together  make  an  8th,  for  fx 
=  2:  Or  the  Proportion  of  4  to  3,  compounded 
with  that  of  3  to  2  is  the  fame  with  that  of  4  to 

2,  or  2  to  1,  and  confequently  the  Difference  of 

thefe  two,  which  is  that  of  a  Tone  or  full  Note, 
is  that  of  9  to  8;  for  Or  if  out  of  the 

Proportion  of  3  to  2  you  rake  that  of  4  to  3,  the 
Refult  is  that  of  9  to  8.  Now  according  to  this 
Computation  ’tis  plain,  that  an  Ottave  is  fomething 
lefs  than  6  full  Notes ;  for  as  hath  been  demonftra- 
ted  by  Euclid,  and  fome  others  fince,  the  Propor¬ 
tion  of  9  to  8  being  6  times  compounded,  is  fome¬ 
thing  more  than  that  of  2  to  1,  for  |  X  }  X  4  X  f 
x  |  X  |  =  iUHi  which  is  more  than 

~.  And  this  being  the  Cafe  they  allowed  to  the 
Diazeutick  Tone,  la,  mi,  the  full  Proportion  of  9  to 
8,  as  the  unalterable  Difference  between  the  Fifth 
and  the  Fourth.  All  the  Difficulty  was  how  the 
remaining  Fourth,  viz.  mi,  fa,  fol,  la,  ffiould  be 
divided  into  three  Parts,  fo  as  to  anfwer  pretty 
near  the  Arifloxenians  two  Tones  and  an  half;  and 
might  all  together  make  up  the  Proportion  of  4  to 

3,  which  is  that  of  a  Diatejferon  or  Fourth. 

Many  Attempts  were  made  to  this  Purpofe,  and 

according  to  thefe,  they  gave  Names  to  the  diffe¬ 
rent  Kinds  of  Mufick,  viz.  the  Diatonick,  Chro - 
matick,  and  Evharmonick,  with  the  ieveral  Species 
or  lefler  Diftindtions  under  thefe  Generals. 

The  firft  was  that  of  Euclid,  ( which  obtained 
generally  for  many  Ages )  and  which  allows  to  fa, 
fol,  and  to  fol,  la,  the  full  Proportion  of  9  to  8 ; 
and  therefore  to  fa,  fol,  la,  which  we  now  call 
the  greater  Third,  that  of  8 1  to  64 ;  for  f  X  ■§■  = 
and  confequently  to  that  of  mi,  fa  (  which  is 
the  remainder  to  a  Fourth )  that  of  256  to  243  ; 
for  l-  e •  if  out  of  the  Proportion  of  4 

to  3,  we  take  that  of  81  to  64,  the  Refult  is  that 
of  256  to  243.  To  this  they  gave  the  Name  of 
As ippict,  that  is,  the  Remainder  (over  and  above 
two  Tones.)  But  in  common  Dilcourfe,  when  we 
don’t  aim  at  fpeaking  exadtly,  nor  defire  to  be  fo 
underftood,  ’tis  ufual  to  call  it  an  Hemitone  or  half 
Note,  as  being  very  near  it;  and  the  other  two 
whole  Notes :  And  this  is  what  Ptolemy  calls  Diato- 
num  Ditonum,  (  or  the  Diatonick  Kind  with  two 
full  Tones.)  Againft  this  it  is  objected.  That  the 
Numbers  of  81  to  64,  are  too  great  for  that  of  a 
Ditone  ox  greater  Thirds  which  is  not  harffi  to  the 
Ear,  bur  is  rather  Tweeter  than  that  of  a  fingle 
Tone,  whofe  Proportion  is  that  of  9  to  8.  And 
in  that  of  256  to  243  the  Numbers  are  yet  greater 
much ;  whereas  there  are  many  Proportions  ( as 
j>  r>  tt  f)  in  fmaller  Numbers  than  that  of  9  to 
8,  of  which  in  this  Divilion  there  is  no  Notice 
taken,  and  confequently  this  Divifion  is  not  the 
moft  convenient. 

■  To  redfify  this,  there  is  another  Divifion  thought 
more  convenient;  which  is  Ptolemy’s  Diatonum 
lntenjum,  of  the  Diatonick  Kind,  but  more  Intenfe 
or  Acute  than  the  other;  and  this  inftead  of  two 
full  Tones  for  fa,  fol,  la,  affigns  what  we  now  call 
a  Greater  and  a  lejfer  Tone ;  and  this  feems  to  have 
been  more  followed  by  the  nicer  Muficians  of  this 
and  the  laft  Age.  To  fa,  fol,  they  affign  the  Pro¬ 
portion  of  9  to  8,  which  is  their  greater  Tone, 
and  to  fol,  la,  that  of  10  to  9,  which  they  call  the 
leffer  Tone ;  and  therefore  to  fa,  la,  the  Ditone  or 
greater  Third,  that  of  5  to  4 ;  for  V?  X  f  =  y  = 
•?>  and  confequently  to  mi,  fa,  which  is  remaining 
of  the  Fourth,  that  of  16  to  15.  For  ; 

that  is,  if  out  of  that  of  4  to  3  you  take  that  of  5 
to  4,  there  remains  that  of  16  to  15, 
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Omitiing  to  (peak  of  the  other  Ways  of  Divi- 
fion,  this  if  is  what  we  now  call  an  Hemitone  or 
half  Note  in  mi.  fa :  £  is  that  of  the  greater  Tone 
in  fa,  fol  j  and  that  of  the  lejfer  Tone  in  fol,  la. 

Only  with  this  Addition,  That  each  of  thefe 
Tones  is  now,  on  Occafion,  by  Flats  and  Sharps  di¬ 
vided  into  Hemitones  or  half  Notes ;  which  anfwers 
to  what  the  Greeks  called  the  Change  of  Mood ;  and 
which  is  now  done  by  removing  mi  to  another 
Key,viz.$  =  {*=  and 

This  by  the  Help  of  Flats  and  Sharps,  as  they 
are  now  called,  (  dividing  each  whole  Note  by  its 
greater  or  lejfer  into  two  half  Notes ,  or  fuch  as  we 
call  fo.)  The  whole  Ottave  is  divided  into  12  Parts 
or  Intervals,  contained  in  an  Organ  between  13 
Pipes;  and  thefe  are  commonly  called  Hemitones 
or  half  Notes :  Not  that  each  is  precifely  an  half 
Note,  but  fomewhat  near  it,  and  fo  called.  I  fay 
hy  Flats  and  Sharps,  becaufe  fometimes  one  and 
fometimes  the  other  is  ufed :  As  for  Inftance,  a 
Flat  in  D  or  a  Sharp  in  C,  do  either  of  them  de¬ 
note  a  middling  Sound  ( tho’  not  precifely  in  the 
middle)  between  D  and  C,  flatter  than  D,  and 
fharper  than  C. 

According  to  this,  fuppofing  mi  to  ftand  in  B  fa 
B  mi  (  which  is  accounted  its  natural  Place )  the 
Sound  of  each  Pipe  is  to  bear  thefe  Proportions 
one  to  another,  viz. 
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And  fo  in  each  O Slave  fucceflively  following:  And 
if  the  Pipes  in  each  Offave  be  fitted  to  Sounds  in 
thefe  Proportions  of  Gravity  and  Acutenefs,  it  will 
be  fuppoled  according  to  this  Hypothefis,  to  b« 
perfectly  proportioned. 

But  inftead  of  thefe  fucceffive  Proportions  for 
each  Hemitone,  it  hath  been  found  neceflary  ( if  I 
do  not  miftake  the  Practice)  fo  to  order  the  13 
Pipes  containing  the  12  Intervals  or  Hemitones,  as 
that  their  Sounds,  as  to  Gravity  and  Acuteneft, 
fhall  be  in  continual  Proportion  ( that  is,  each  to 
its  next  following  in  one  and  the  fame  Proportion  j 
which  altogether  fhall  compleat  that  of  the  Qffave 
or  Viapafon,  or  as  2  to  1,  whereby  it  comes  to  pafs, 
that  each  Pipe  doth  not  expreft  its  proper  Sound,  but 
very  near  it,  tho’  fomething  varying  from  it:  And 
this  they  call  Bearing,  which  is  fomewhat  of  Im¬ 
perfection  in  this  noble  Inftrumen:  the  Organ,  the 
Top  of  all. 

It  may  be  ask’d.  Why  may  not  the  Pipes  be  fo 
ordered  as  to  have  their  Sounds  in  juft  Proportion 
as  well  as  their  Bearing  ? 

I  anfwer,  it  may  very  well  be  fo,  if  all  Mufick 
were  compoled  to  the  fame  Key,  or  as  the  Greeks 
call  it,  the  fame  Mode-y  as  for  Inftance,  if  in  all 
Compofitions,  mi  were  always  in  B  fa  B  mi,  then 
the  Pipes  might  be  ordered  in  fuch  Proportions  as 
I  have  now  defigned.  But  Mufical  Compofitions 
are  made  in  great  Variety  of  Modes,  or  with  great 
Diverfity  of  the  Pitch.  Mi,  is  not  always  placed 
in  B  fa  B  mi,  but  fometimes  in  E  la  mi,  fome- 
limes  in  A  la  mi  re,  6cc.  And  indeed  there  is  no 


one  of  thefe  B  Pipes  but  may  be  made  the  Seat 
of  mi ;  and  if  they  were  exaCtly  to  any  one  of 
thefe  Cafes,  they  would  be  quite  out  of  Order  for 
all  the  reft.  As  for  Inftance,  if  mi  be  removed 
from  B  fa  B  mi  ( by  a  Flat  in  b )  to  E  la  mi, 
inftead  of  the  Proportions  but  now  defigned,  they 
muft  be  thus  ordered. 
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Where  it  is  manifeft,  that  the  Removal  of  mi 
doth  quite  alter  the  whole  Series  of  the  Proportions. 
And  the  fame  would  again  happen  if  mi  be  remo¬ 
ved  from  E  to  A,  by  another  Flat  in  E :  and  a- 
gain  if  removed  from  A  to  D,  and  fo  perpetually. 
But  the  Hemitones  being  made  all  equal,  they  do 
indifferently  anfwer  all  the  Pofitions  of  mi  ( tho* 
not  exadfly  to  any )  yet  nearer  to  fome  than  to 
others;  whence  it  is  that  the  fame  Tune  ftands 
better  in  one  Key  than  in  another. 

Nor  can  this  ever  be  remedied,  but  only  in 
Part,  by  making  the  Imperfection  fomething  left 
by  the  Interpofition  of  quarter  or  half  quarter 
Notes,  &c.  for  it  hath  been  long  fince  demonftra- 
ted,  that  there  is  no  fuch  thing  as  a  juft  Hemitone 
practicable  in  Mufick  ( and  the  like  holds  for  the 
Divifion  of  a  Tone  into  any  other  Number  of  e- 
qual  Parts )  for  fuppofing  the  Proportion  of  a  Full 
Note  or  Tone  to  be  £  or  as  9  to  8 ;  that  of  the  half 
Note  muft  be,  as  y/.  9.  to  the  y/.  8.  that  is,  as  3 
to  the  y/.  8.  or  3  to  2  y/.  2.  which  are  incommen- 
furable  Quantities:  and  that  of  a  Quarter  Note 
will  be  as*  y/.  9.  to  *  y/.  8.  which  is  yet  more 
incommenfurable.  And  the  like  for  any  other 
Number  of  equal  Parts;  which  therefore  will  never 
fall  in  with  the  Proportions  of  Number  to  Num¬ 
ber. 

So  that  this  can  never  be  perfectly  adjufted  for 
all  Keys,  without  fomething  of  Bearing,  by  mul¬ 
tiplying  the  Pipes.  Unleft  for  every  Key,  or  for 
every  different  Place  of  mi  there  be  a  different  Set 
of  Pipes,  of  which  this  or  that  is  to  be  ufed,  ac¬ 
cording  as  ( in  the  Compofition  )  nB  is  fuppofed  to 
be  in  this  or  that  Place.  Which  vaft  Number  of 
Pipes  for  every  Oftave,  would  greatly  increafe  the 
Charge,  and  after  all,  make  the  whole  impracti¬ 
cable. 
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302. 

MUSKET -Baskets,  in  Fortification,  are  Baskets 
of  about  a  Foot  and  half  high,  and  8  or  10  Inches 
Diameter  at  the  Bottom,  and  a  full  Foot  at  the 
top:  They  are  filled  with  Earth,  and  are  fet  on 
low  Parapets  or  Breaft- works,  or  on  fuch  as  are 
beaten  down,  that  the  Mufqueteers  may  fire  be¬ 
tween  them  at  the  Enemy,  and  yet  be  tolerably 
well  fecured  againft  their  Fire. 

MUTE.  (  A  Term  in  Law)  A  Prifoner  is  faid 
to  ft  and  Mute,  when  he  refufes  to  plead  to  an 
Indidtment.  , 

MUTULE,  in  Archite&ure,  is  a  kind  of  Square 
Modillion ,  fet  under  the  Cornice  of  the  Dorick 
Order,  and  fo  called  from  the  Word  Mutilus, 
Maim’d,  or  Imperfect,  becaufe  they  reprefent  the 
ends  of  the  Rafters  which  are  crooked  or  bent ; 
in  like  manner,  as  the  Beams,  or  Joints  are  re- 
prefented  by  the  Triglyphs  in  the  Frize  of  the  fame 
Order. 

MUTUUM,  in  the  Civil  Law,  is  a  Loan  {im¬ 
ply  fo  called;  or  a  Contract  introduced  by  the 
Law  of  Nations,  in  which  a  Thing  that  confifts 
in  Weight,  (as  fuppofe  Bullion)  in  Number,  as 
Money;  or  in  Meafure,  as  Corn,  Wine,  Oil,  <&c. 
is  given  to  another  upon  Condition  that  he  fhall 
return  another  Thing  of  the  fame  Quantity,  Na¬ 
ture,  and  Value,  upon  Demand. 

So  that  this  is  a  Contradt  without  Reward,  and 
admits,  properly  fpeaking,  of  no  Recompence. 
And  therefore  where  Ufe  and  Intereft  is  agreed 
on,  they  arife  from  fome  diftindt  particular  Argu¬ 
ment,  or  by  Cuftom  of  the  Country. 

MYDRIASIS,  [ fj.uPfice.7ts  Gr.  ]  is  a  too  great 
Dilatation  of  the  Pupil  of  the  Eye,  which  makes 
the  Sight  dim,  becaufe  too  much  Light  is  then 
admitted  into  the  Eye. 

MYELOS,  [fxui\of  Gr.]  the  Marrow  of  the 
Bones,  or  of  the  Brain,  or  Spinal  Marrow. 

MYLOGLOSSUMj  [ (s.vah  a  Mill  and 
Gr.  the  Tongue.]  is  a  pair  of  Mufcles  which 
arife  about  the  backfide  of  the  Grinding  Teeth, 
and  are  inferted  into  the  Ligament  of  the  T ongue, 
and  are  faid  to  turn  the  Tongue  upwards.  Blan¬ 
chard. 

Thefe  from  their  Ufe,  I  fuppofe  are  the  fame 
which  our  Mr.  Covjper  calls  Styloglojfus,  a  Mufcle, 
which  arifing  fliarp  and  flefhy  from  the  ProceJJus 
Styloides,  defcends  obliquely  forward,  and  is  infert¬ 
ed  to  the  Root  of  the  Tongue  immediately  below 
the  Implantation  of  the  Ceratoglojfus :  This  puts 
the  Tongue  inward,  and  turns  it  upwards. 

MYLOHOIDEUS,  [of  /uuah and  TosiJ'is Gr.] 
is  a  Mufcle  which  Fallopim  makes  double,  but 
Mr.  Covjper  thinks  it  a  fingle  one,  not  being  to 
be  divided  without  great  Violence:  It  pofleffes  all 
that  Space  which  is  between  the  Lower  Jaw, 
and  the  Os  Hyoides ;  arifing  flefhy  from  both  fides 
of  the  Mandible  Internally,  near  the  Dentes  Mola- 
res ;  whence  marching  with  a  double  Order  of 
flefhy  Fibres,  the  outwardmoft  of  which  pafs  diredtly 


to  their  Implantation  in  the  Os  Hyoides ;  and  the 
middle  run  tranlverfeiy  over  the  following  Muf¬ 
cles,  being  infeparably  joined  to  each  other  with 
a  middle  Line,  as  is  well  expreft  by  Bidloo, 
(Tab.  14.)  Befides  the  Ufes  commonly  afcribed 
to  this  Mufcie  in  moving  the  Os  Hyoides,  Tongue 
and  Larynx,  upwards  and  forwards,  and  to  either 
fide ;  its  laft  defcribed  tranfverfe  Order  of  Fibres, 
have  {fill  a  further  ufe  in  Compreffing  the  Gian - 
dula  Sublingua/es,  which  lie  immediately  under 
them  on  each  fide;  whereby  they  haften  tbeEgrefs 
of  the  Spittle,  from  the  Inferior  Salival  Dudfs 
in  the  Mouth.  Hence  it  is  we  employ  thefe 
Mufcles  ( as  in  the  Adtion  of  Deglutition )  when 
we  want  Saliva  to  moiften  the  Mouth :  And  in 
that  Adtion  alfo  they  fupply  it  with  frefh  Saliva , 
to  join  with  thofe  Aliments  where  Maftication  is 
not  required;  which  Artifice  of  Nature  deferves 
our  Admiration.  Cowper. 

MYLPHA,  according  to  fome,  the  falling  off 
of  the  Hairs  of  the  Eye-lids;  and  with  others 
Medicines  againft  the  falling  off  of  the  Hair, 
Blanchard. 

MYOCEPHALON,  [  uvmpetAot/  of  (/vet  a  Fly 
and  KiffctKos  Gr.  the  Head,]  is  the  falling  off  of  a 
fmall  Portion  of  the  Tunica  Ovea,  juft  begun,  like 
the  Head  of  a  Fly;  whence  it  has  its  Name.  Blan¬ 
chard. 

MYODES  Platyfma,  is  abroad  Mufculous  Ex- 
panfion  in  the  Neck,  proceeding  there  from  a  fort 
of  a  fat  Membrane.  Blanchard. 

MYOLOGIA  [(xvohoyta,  Gr.]  is  a  Defcription 
of  the  Mufcles  of  an  Animal  Body. 

MYOPIA,  [ (j.vco<7rict  Gr.]  Purblindnefs,  is  a 
certain  Dimnefs  or  Confufion  of  Sight  in  diftant 
Objedts,  and  yet  a  Perfpicacity  in  things  near  at 
hand :  It  is  occafioned  by  the  Globe  of  the  Eye’s 
being  too  Convex,  fo  as  to  unite  the  Rays  before 
they  come  to  the  Retina:  Wherefore  fince  the 
x DiftinCl  Bafe  falls  not  on  the  Retina,  but  perhaps 
in  the  Vitreous  Humour,  the  Vifion  in  fuch  an  Eye 
cannot  be  diftindt,  unlefs  of  Objedts  very  near. 
But  all  fuch  Perfons  may  be  helped  by  Concave 
Glaffes,  or  Spedtacles. 

MYOTOMIA  [ofpC*  a  Mufcle  and  701A  Gr. 
a  Sedtion]  an  anatomical  Diffedtion  of  the  Muf¬ 
cles. 

MYRACH,  an  Arabian  Word,  fignifying  the 
fame  with  Epigafrium. 

MYRINX,  the  fame  with  Tympanum,  or  the 
Drum  of  the  Ear. 

MYRMECIA,  [f-wp/atucL  Gr.  ]  is  a  fort  of 
Wart;  they  are  harder  and  lower  than  thofe  flefhy 
Tumours  called  Thymi,  take  deeper  Root,  and  oc- 
cafion  greater  Pain;  broad  below,  and  fmall  at 
top,  and  emit  lefs  Blood.  They  are  Icarce  ever 
bigger  than  a  fort  of  Pulfe  called  Lupines:  They 
breed  in  the  Palms  of  the  Hand,  or  the  Sole  of 
the  Foot.  Blanchard. 

MYRT1FORMES  CaruncuU  [in  Anatomy ] 
little  flefhy  knots  adjoining  to  or  rather  in  the  Place 
of  Hymen  in  Women.  They  are  fo  call’d  becaufe 
they  are  about  the  Bignefs  of  Myrtle-corns;  fome 
are  of  Opinion  that  they  are  deriv’d  from  the 
broken  Membrane  of  the  Hymen,  being  the  Frag¬ 
ments  of  it  {hrunk  up ;  others  fuppofe  them  to  be 
largeft  in  Maids,  and  to  grow  lefs  by  degrees  thro’ 
the  Ufe  of  Venery. 
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NA  A  M  in  Common  Law,  fignifies  a 
Diftrefs,  or  the  taking  another  Man’s 
Goods,  and  is  either  Lawful,  or  Unlaw¬ 
ful  ;  Lawful  Naam,  is  a  reafonable  Di¬ 
ftrefs,  proportionable  to  the  Value  of  the  thing 
Diftrained  for. 

NABONASSER;  in  Chronology,  the  Aira  of 
Nabonajfer  is  famous.  We  know  but  little  of  the 
Hiftory  of  the  Man;  only  that  he  was  King  of 
Babylon ,  and  was  alfo  called  Belefus ;  though  fome 
will  have  him  the  Baladan  mention’d  in  Ifaiab 
xxxix.  i.  and  2  Kings  xx.  12.  fome  even  con¬ 
jecture  that  he  was  a  Mede,  and  that  he  was  fet  on 
the  Throne  by  the  Babylonians,  upon  their  rifing 
and  (baking  off  the  Subjection  of  the  Modes. 

The  Beginning  of  this  Prince’s  Reign  is  of  great 
Importance  in  Chronology;  by  reafon  Ptolemy 
affures  us,  there  were  Agronomical  Obfervations 
made  by  the  Chaldeans  from  Nabonajfer  to  his 
time;  and  Ptolemy,  and  the  other  Aftronomers,  ac¬ 
count  their  Years  from  that  Epocha.  From  the 
Obfervations  quoted  by  Ptolemy,  it  follows,  that 
the  firft  Year  of  this  Aira  is  the  747th  Year  be¬ 
fore  Jefus  Chrift,  and  the  3967th  of  the  Julian 
Period.  The  Years  of  this  Epocha  are  Egyptian 
Years,  of  365  Days  each,  commencing  on  the 
.26th  of  February,  and  reckon’d  according  to  the 
Computation  of  Aftronomers,  from  Noon. 

NADIR,  is  that  Point  of  the  Heavens  feeming- 
ly  under  the  Earth,  which  is  diametrically  oppo- 
ftte  to  the  Point  direCtly  over  our  Head,  viz.  the 
Zenith ;  fo  that  they  are  both  as  it  were  the  Poles 
of  the  Horizon,  and  diftant  from  it  on  each  fide 
90  Degrees,  and  confequcntly  fall  upon  the  Me¬ 
ridian,  one  above,  the  other  under  the  Earth; 
and  whatever  Diftance  one  of  them  has  from  the 
Equator,  and  one  of  the  Poles  of  the  World;  the 
fame  on  the  contrary,  has  the  other  from  the 
oppofite  Pole,  and  adverfe  part  of  the  Equator. 

NALVI  [in  the  Animal  Oeconomy,]  certain 
Marks  form’d  on  the  Foetus  by  the  Imagination  of 
the  Mother,  in  longing  for  any  thing,  L. 

NAIANT,  or  Natant,  ( i .  e.  Swimming)  is 
the  proper  Term  in  Heraldry,  to  blazon  Fifbes  in 
an  Efcutcheon.  when  they  are  drawn  in  an  Hori¬ 
zontal  Pofture,  Fefs-wife,  or  Tranfverfly  acrofsthe 
Efcutcheon;  but  if  they  are  EreCt,  ’tis  called 
Hauriant. 

NAILING  of  Camion,  is  the  driving  of  a  Nail, 
or  Iron  Spike,  by  force  into  the  Touch-hole  of  a 
Piece  of  Artillery,  fo  as  to  render  it  ufelefs  to  the 
-  Enemy. 

NA1SSANT,  i.  e.  Nafcent,  juft  new  Born; 
the  Herald’s  Term  for  a  Lyon,  or  other  Bead,  ap¬ 
pearing  to  be  iffuing  or  coming  out  of  the  middle 
of  any  Feffe,  or  other  Ordinary;  for  if  it  come 
out  from  the  lower  Line  of  the  Ordinary,  they 
call  it  Ijfuant. 

NAKED  [in  ArchiteHure ]  as  the  naked  of  a 
Wall,  i&c.  is  the  Surface  or  Plain  from  whence 
the  Projedures  arife,  or  which  ferves  as  a  Ground 
to  the  Projedures. 
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NAKED  Fire,  a  Term  ufed  by  the  Chymifts.- 
for  an  open  Fire,  or  one  not  pent  or  clofed  up. 

NAKED  Seeds  [  in  Botany  ]  are  fuch  Seeds  of 
Plants  as  are  not  inclofed  in  any  Pod  or  Cafe. 

NAM  -)  [in  Law]  fignifies  the  taking  or 
NAAM  S  diftraining  another  Man’s  moveable 
Goods. 

Lawful  NAAM  [in  Law~\  is  a  reafonable 
Diftrefs  in  proportion  to  the  Value  of  the  thing 
reftrain’d  for,  and  antiently  was  called  vif  or  mort, 
as  it  was  made  either  of  quick  or  dead  Cattle. 

NAMATION,  is  the  fame  as  Diftreining  or 
taking  a  Diftrefs ;  and  in  Scotland  ’tis  ufed  for  Im¬ 
pounding. 

NAMIUM  Vetitum  [in  old  Law  Books ]  an 
unjuft  taking  the  Cattle  of  another,  and  driving 
them  to  an  unlawful  Place,  pretending  Damages 
to  have  been  done  by  them.  L. 

NAPHTA,  a  kind  of  liquid  Sulphur  or  Bitu¬ 
men,  very  foft  and  inflammable  that  exudes  out 
of  the  Earth  in  feveral  Places  in  Chaldea,  parti¬ 
cularly  in  the  Place  where  the  antient  Babylon 
Hood. 

NAPIER  ’s  Bones.  See  Neper’s. 

NARCOSIS,  is  a  privation  of  Senle,  as  in  a 
Palfy,  &c.  or  in  taking  of  Opium ,  &c.  whence 
ftrong  Opiate  Medicines  are  frequently  called, 
NARCOTICKS  [NcifxcT/xoi  of  ragKooif,  Gr. 
drowfinefs  ]  Opiates  or  Medicines  that  caufe 
drowfinefs  or  deep. 

NAS  ALIA,  the  fame  that  Errhina. 

NASALIS  or  Rhinaus,  is  a  Pair  of  proper 
Mufcles  belonging  to  the  Caitilaginous  Part  of  the 
Nofe;  it  arifes  fleftiy  from  the  Extremity  of  the 
Or  Nafi  and  adjacent  Part  of  the  Os  Maxillare , 
and  is  inferred  into  all  the  Cartilages  of  the  Ala ; 
its  Ufe  is  to  open  and  dilate  the  Noftrils,  by  put¬ 
ting  that  outwards. 

NASCALIA,  are  little  Globular  Bodies  which 
on  fome  Occafions,  are  put  into  the  Neck  of  the 
Matrix  ;  they  are  made  of  the  fame  Subftance  as 
the  Pejfaria.  See  Pejfaria. 

NASI  Os,  is  a  thin  but  folidBone,  which  makes 
the  upper  part  of  the  Nofe;  it’s  upper  end  is 
join’d  to  the  Os  Frontis  by  the  Sutura  Tranfverfa- 
lis:  One  of  its  Sides  joins  its  fellow,  and  its 
lower  is  joined  to  the  Os  Maxillare,  upon  its 
lower  end  the  Cartilages  of  the  Noftrils  are  faft- 
ned;  externally  it  is  fmooth,  but  internally  it  is 
rough. 

NATES  [in  Anatomy]  thofe  two  flefliy  parts 
of  the  Body,  commonly  call’d  the  Hips  and  But¬ 
tocks. 

NATES  Cerebri,  are  two  round  Prominences 
in  the  Brain,  behind  the  Beds  of  the  Optick 
Nerves,  which  grow  to  the  upper  part  of  the  mar¬ 
rowy  Subftance;  they  are  lmall  in  Men,  aud 
larger  in  Brutes. 

NATIVO  habendo,  was  a  Writ  that  lay  to  the 
Sheriff,  for  a  Lord,  whofe  Villain  claimed  for  his 
Inheritance,  run  from  him,  for  the  apprehending 
and  reftoring  him  to  his  Lord  again. 
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NATTA,  is  a  great  foft  Tumour,  with  Pain  and 
Colour,  which  grows  mod  uiually  in  the  Back, 
but  fometimes  in  the  Shoulders ;  its  Root  is  Ben¬ 
der,  yet  it  increales  To  prodigioufly,  that  it  will 
grow  as  big  as  a  Melon,  or  a  Gourd  ;  it  is  made 
of  fat  Matter,  and  therefore  ought  to  be  reckon¬ 
ed  amongft  the  Steatomata.  See  Steatomata. 
Blanchard. 

NATRON  1  a  kind  of  black,  greyifh  Salt, 
ANATRONj  taken  out  of  a  Lake  of  flag¬ 
rant  Water  in  the  Territory  of  Terr  ana  in  Egypt. 

NATURAL  Vacuity  [in  Phyfcksj  is  that 
Power,  which  arifes  from  the  Circulation  of  the 
Blood,  that  is  perfpicuous  in  all  the  Secretions  that 
are  performed  within  the  Body,  except  only  that 
Secretion  which  is  made  as  the  Origin  of  the 
Nerves. 

NATURAL  F undions  [in  Phyficks~\  are  thole 
Adtions  whereby  things  taken  into  the  Body  are 
changed  and  affimilated  lo  as  to  become  parts  of 
the  Body,  as  the  Adlions  of  the  Vifcera,  thofe 
Veflels  that  receive,  retain,  move,  change,  mix, 
fecern,  and  fpend  the  Humours  of  the  Body. 

NATURAL  Inclinations  [in  Pbyficksj  are  thole 
motions  or  tendencies  of  the  Mind,  towards  thofe 
things  that  feem  to  be  good,  which  in  either  a 
greater  or  lefTer  degree  are  common  to  all  Man¬ 
kind. 

NATURAL  [in  Heraldry ]  a  Term  us’d 
inhere  Animals,  Fruits,  Flowers,  ef  c.  are  blazon’d 
with  the  Colours  they  naturally  have ;  though  diffe¬ 
rent  from  the  Colours  common  in  Heraldry,  which 
is  done  to  prevent  the  Armories  being  accufed  of 
Falfity,  when  blazon’d  with  Names  unknown  in 
Heraldry. 

NATURAL  Hiflory,  is  a  Defcription  of  any 
of  the  natural  Products  of  the  Earth,  Water  or 
Air,  fuch  as  Beafls,  Birds,  Fifljes,  Metals,  Mine¬ 
rals,  Foflils,  together  with  fuch  Phanomena  as  at 
any  time  appear  in  the  Material  World;  fuch  as 
Meteors,  <&c. 

Some  Writers  on  this  Subjedt  are  thele: 

T Unit  Hijloria  Naturalis  Dalechampii.  Gen.  1631. 
Joan.  Eufebii  Nierembergii  Hifloria  Nature. 
Antw.  1635". 

Mart.  Lifter  Hifloria  Conchyliorum ,  Lond.  1685. 
Fr.  Willoughbei  Hifloria  Pifcium. 

Ornithologia  (ejufdem  Authoris )  five  de  Avibus. 
Moufettus  de  Inf  edit.  Lond.  1634. 

Garners  Hijloria  Animalium. 

Guernerus  Rolfncius  de  Vegetabilibus.  Jenae.  1670. 
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Martyn  Lifter’s  Hifloria  Animalium  Anglia. 

Fred.  Lackmund.  Admtrand.  FoJJilium  Defer iptiones. 
Swammerdam’s  Hijl.  Generalis  Infedorum. 

G.  Pifonis  de  Re  Naturals,  &c.  India  litriufque. 

J.  JohnJlon’s  Hifloria  Naturalir. 

Hiflory  of  Animals  by  the  Academy  of  Sciences . 

Plot’s  Natural  Hifior,  °f  {sljforjjlin. 

Hijloria  Naturalis  de  Terr  ante. 

Merret’s  Pinax  Rerum  Naturalium  Anglia. 

NATURAL  Day.  See  Day. 

NATURALS  [in  Medicine ]  that  degree  of 
Life  and  Strength,  and  the  Caufes  and  Effedts  of 
each  that  is  in  every  Animal. 

NATURAL  Horizon ,  the  fame  with  Senfble 
Horizon.  See  Horizon. 

NATURAL,  Quantity.  See  Quantity. 
NATURAL  Philofophy,  is  thefame  with  what 
is  ufually  call’d  Phyfcks,  viz.  That  Science  which 


contemplates  the  Powers  of  Nature,  the  Proper¬ 
ties  of  Natural  Bodies,  and  their  mutual  Action 
one  upon  ano  her. 

NATURALIZATION,  is  when  an  Alien 
born  Subjedt,  is  made  the  King’s  Natural ,  and 
this  muft  be  done  by  Adi  of  Parliament.  Vide 
Denizons. 

NATURE:  This  Word  has  ufually  thefe  Sig¬ 
nifications. 

Firft,  and  more  flridtly,  it  is  taken  for  a  pe¬ 
culiar  Difpofition  of  Parts  in  fome  particular  Body* 
as  we  fay,  it  is  the  Nature  of  Fifhes  to  live  in  the 
Water. 

Secondly,  Ic  is  taken  more  largely  for  the  Uni- 
verfal  Difpofirion  of  all  Bodies:  And  in  this 
Senfe  ’cis  nothing  elfe,  but  the  Divine  Providence ; 
forafmuch  as  it  governs  and  diredts  all  things  by 
certain  Rules  and  Laws,  accommodated  to  the 
Natures  of  things. 

Thirdly,  It  is  taken  for  the  Ejfence  of  any  thing, 
not  Corporeal,  with  the  Attributes  belonging  to  it : 
Thus  we  fay.  That  it  is  the  Nature  of  God  to  be 
Good,  and  the  Nature  of  the  Soul  to  Think. 

NATURE.  Befides  thefe  three  Senfes  of  this 
Word,  it  is  lometimes  ufed  for  this  vaft  Machine 
of  the  Univerfe,  the  wife  Produdlion  cf  Almighty 
God,  confiding  of  a  great  Number  of  Irjfer  Ma~ 
chines,  every  one  of  which  isadjufled  by  the  feme 
Wifdom  in  Number,  Weight  and  Meafure. 

Laws  of  NATURE,  are  Axioms  and  general 
Laws  or  Rules  of  Motion,  and  Reft,  which  na¬ 
tural  Bodies  obferve,  in  all  their  Adlions  on  one 
another;  and  in  all  the  Changes  which  befall  them 
in  their  natural  State. 

A 

Of  thele  Sir  Ifaac  Newton  has  eftablifli’d  three. 

I.  Every  body  per fever es  in  the  fame  State  either 
of  Rejl  or  uniform  red'tlinear  Motion  :  except  Jo  far 
as  it  is  forced  to  change  that  State  by  fome  foreign 
Force. 

Thus  Projedtiles  perfevere  in  their  Motions, 
except  fo  far  as  they  are  retarded  by  the  Reliftance 
of  the  Air  and  the  Caufe  of  Gravity.  And  thus 
a  Top,  the  Parts  or  which  are  continually  draw¬ 
ing  one  another  out  of  their  redtilinear  Motion  by 
their  cohelion,  ceafes  to  run,  round  only  becaule 
they  are  relifted  by  the  Air,  and  the  Fridion  of 
the  Plain  on  which  it  moves. 

Thus  the  larger  Bodies  of  the  Planets  and  Comets 
preferve  their  progreftive  and  circular  Motions  un- 
diminiflied  for  a  long  time  in  Regions  that  are 
void  of  all  fenhble  Reliftance. 

2.  The  change  of  Motion  is  ever  proportional  to 
the  moving  Force,  by  which  it  is  effeded,  and  in  the 
Dsredion  of  that  Right  Line  wheiein  that  Force  is 
imprefsd. 

If  a  certain  Force  produce  a  certain  Motion ; 
a  double  Force  will  produce  double  the  Motion  ; 
a  triple  Force  triple  the  Motion,  whether  it  be 
imprels’d  all  at  once  or  fucceflively  by  degrees. 
And  this  Morion,  ( fince  it  is  ever  diredfed  to  the 
fame  Point  with  the  generating  Force)  if  the  Body 
were  in  Motion  before,  is  either  to  be  added  to  it 
as  if  the  Motions  confpire,  or  fubtradted  as  where 
contrary ;  or  added  obliquely  as  where  oblique, 
and  is  compounded  with  ic  according  to  the  De¬ 
terminations  of  each. 

3.  Readicn  is  always  contrary  and  equal  to  Adi- 
on,  or  the  Adions  of  two  Bodies  upon  one  another 
are  always  mutually  equal,  and  aireded  contrary 
ways.  -  Whatever 
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Whatever  prettes  or  pulls  another,  is  equally 
prefs’d  or  pull’d  by  it.  Thus  ii  a  Stone  be  prefs’d 
with  ones  Finger,  the  Finger  is  equally  prefs’d  by 
the  Scone.  If  a  Horfe  draw  a  Weight  by  a  Rope, 
the  Horfe  is  equally  drawn  back  by  the  Weight: 
for  the  Rope  being  equally  ftretch’d  each  way, 
will  drive  the  Horfe  towards  the  Scone,  with  an 
equal  endeavour  to  relax  icfelf,  and  alfo  the  Stone 
towards  the  Horle,  and  will  hinder  the  Progrels 
of  the  one  as  much  as  it  hinders  that  of  the  ocher. 
Again,  if  any  Body  by  linking  another  do  in  any 
manner  change  its  Motion,  it  will  itfelf  by  means 
of  the  other  undergo  an  equal  change  in  its  own 
Motion  by  reafon  of  the  Equality  of  the  PrelTure. 

In  thefe  Actions  the  Changes  are  equal;  we 
mean  not  thofe  of  the  Velocities,  but  thofe  of  the 
Motions,  the  Bodies  being  fuppofed  free  from  any 
other  impediments;  for  the  Changes  of  Velocities 
which  are  likewile  made  contrary  ways,  are  re¬ 
ciprocally  proportional  to  the  Bodies,  in  as  much 
as  the  Motions  are  equally  changed. 

This  Law  alfo  obtains  in  Attractions. 

Sir  ijaac  Newton  at  the  End  of  his  excellent  Op- 
ticks,  (  Lat.  Edit.)  bblerves.  That  Univerfal  Na¬ 
ture  is  very  Simple  and  Uniform  in  its  Operations. 
All  the  Motions  of  the  heavenly  Bodies  are  caufed 
by  that  Attracting  Force,  Impulfe  or  Power  which 
we  call  Gravitation  ;  and  which  is  mutual  amongfl 
all  thofe  Bodies.  All  the  leffer  Notions  of  the  Par¬ 
ticles  or  Corpui'cles  of  Matter  whereby  Bodies  aCt 
on  one  another,  are  effl'Cted  alfo,  by  fome  attr ail¬ 
ing  and  repelling  Force ;  which  is  mutual  and  reci¬ 
procal  amongfl  them. 

The  Vis  inertia,  is  a  Principle  purely  Pajjtve,  by 
which  Bodies  periift  in  their  State  of  Reft  or  Mo¬ 
tion,  whereby  they  receive  Motion  from  others  e- 
qual  or  proportionable  to  the  moving  Force ;  and 
whereby  they  refifi  as  much  as  they  are  ref  fed. 
But  from  this  Principle  alone  there  never  could 
have  been  any  fuch  Thing  as  Motion ,  any  where  in 
the  Univerfe.  There  is  a  Neceftity  of  fuppofing 
fome  other  Principle  to  be  the  Origin  of  Motion, 
and  its  Conftitution  too:  For  from  the  various 
Competitions  of  two  Motions,  ’tis  plain  that  there 
cannot  be  always  the  fame  Quantity  of  Motion  in 
the  World,  for  if  two  Globes,  connected  toge¬ 
ther  by  a  (lender  Thread,  be  fuppofed  to  revolve 
with  an  uniform  Motion  round  their  common 
Centre  of  Gravity ;  and  at  the  fame  Time  that 
Centre  fhould  move  on  Uniformly  alfo  in  a  Right 
Line  coincident  with  the  Plane  of  the  Globes  Or¬ 
bits  :  Then  wi'l  the  Sum  of  the  Motions  of  thofe 
two  Globes,  whenever  they  happen  to  be  both  in 
the  Right  Line  deferibed  byt  the  common  Centre 
of  Gravity,  be  greater  than  the  Sum  of  their 
Motions  can  be,  when  they  are  in  a  Line  at  Right 
Angles  to  that.  By  which  Inftance  ’tis  apparent, 
that  Motion  is  producible  and  defruCtible.  But 
from  the  Tenacity  and  Attrition  of  the  Particles  of 
Fluid  Bodies,  and  the  Imbecility  of  the  Elaftick 
Force  in  folid  Bodies,  we  may  conclude,  that  the 
courfe  of  Nature  tends  more  to  the  Destruction  than 
the  Production  of  Morion ;  and  indeed  it  is  conti¬ 
nually  decreafing;  for  Bodies  that  are  either  fo 
perfectly  hard ,  or  throughly  foft ,  as  to  have  no  E- 
lafticity,  cannot  be  reverberated  back  from  one  a- 
nother,  and  from  their  Impenetrability  only  it 
would  follow  that  their  Motion  would  flop,  and 
terminate.  If  therefore  there  were  any  fuch  things 
as  the  Imaginary  Vortexes  of  Des  Cartes ,  their  Mo¬ 
tion  mull  be  continually  decreafing,  and  at  laffc 
mull  quite  ceafc.  Since  therefore  Motion  is  thus 
continually  decreafing  in  the  Univerfe,  we  muft 
have  Recourfe  to  fome  aCiive  Principles ,  to  increafe 


and  preferve  it;  viz.  to  fuch  as  the  Caufe  of  Gra¬ 
vity  and  Fermentation  \  By  the  former  of  which 
the  Planets  and  Comets  perpetually  move  in  their 
Orbits,  and  Bodies  by  deicending  gain  a  great 
Velocity  or  large  Quantity  of  Motion;  and  by  the 
latter,  the  Hearc  and  Blood  of  Animals  is  preler- 
ved  in  Motion  and  Warmth:  The  internal  Parts 
of  the  Earth  are  perpetually  getting  Heat,  many 
Bodies  burn  and  fhine.  Volcanoes  and  Earthquakes 
are  produced,  and  the  Sun  it  felf  preferves  his 
Light  and  Heat,  and  warms  and  chenihes  all 
T  hings :  For  we  find  very  little  Motion  in  the 
World  (except  what  is  voluntary  in  free  Agents) 
but  what  depends  on  thefe  aCtive  Caufes. 

So  that  after  well  confidering  and  underftand- 
ing  thefe  Things,  our  admirable  Author,  (  whofe 
Piety  and  Goodnefs  is  as  eminent  as  his  profound 
Mathematick  Learning  and  Penetration  into  Uni¬ 
verfal  Nature )  concludes,  that  our  perfectly  good, 
moft  wife,  and  Almighty  Creator,  did  in  the  Be¬ 
ginning  of  the  World,  create  Matter  fo  as  that  its 
original  Particles,  from  whence  all  corporeal  Na¬ 
tures  were  to  arife,  were  foltd,  firm,  impenetrable, 
perfed.lv  paflive  and  moveable;  and  that  they 
were  made  of  fuch  Magnitudes  and  Figures,  and 
endued  with  fuch  Properties,  and  in  that  Number 
and  Quantity  as  was  proportionable  to  the  Space 
in  which  they  were  afterwards  to  move,  in  order 
to  the  moft  efFedual  obtaining  of  thofe  Ends  and 
Purpofes  for  which  they  were  creared. 

And  thefe  original  primary  Particles  being  per- 
fedly  folid,  mull  be  much  more  hard  and  firm 
than  any  Bodies  that  can  be  made  out  of  them 
with  Pores,  hidden  Meatufes,  or  Vacuities  inter- 
fperfed;  that  is,  fo  perfedly  hard  and  firm,  that 
they  can  never  be  worn  away  or  diminilhed ;  for 
’tis  not  reafonable  to  fuppofe  that  there  fhould  be 
any  Force  or  Power  in  the  ordinary  Courfe  of  Na¬ 
ture,  that  can  divide  that  into  more  Parts,  which 
God  in  the  firft  Creation  of  Things,  hath  made  owe. 
As  long  therefore  as  thefe  original  Particles  re¬ 
main  entire,  there  may  for  ever  be  Bodies  made  or 
compofed  of  them ;  which  fhall  have  the  fame 
Nature  and  Texture :  But  if  thefe  can  be  broken, 
worn  away,  or  diminifhed,  then  the  Nature  of  cor¬ 
poreal  Things  which  is  dependent  on  thefe  might 
be  changed.  Earth  and  Water  compofed  of  ei¬ 
ther  fuch  Particles  as  have  been  worn  or  broken, 
or  of  their  Fragments,  could  not  have  at  this  Day, 
the  fame  Nature  and  Texture,  that  original  Earth 
and  Water  which  was  compofed  of  thefe  Particles 
when  they  were  found  and  entire.  Wherefore 
that  the  Nature  of  Things  fliould  laft,  and  their 
Natural  Courfe  continue  the  fame;  all  the  Chan¬ 
ges  made  in  Bodies  muft  arife  only  from  the  vari¬ 
ous  Separations,  new  Conjunctions  and  Motions 
of  thefe  original  Particles.  For  mix’d  or  com¬ 
pounded  Bodies  are  broken  or  deftroyed,  not  by  the 
breaking  to  Pieces  of  their  folid  original  Particles, 
but  by  feparating  them  one  from  another,  and 
difpofing  them  in  thofe  Places  where  they  touch’d 
one  another  but  in  a  little  Part  of  their  Surface. 
And  thefe  Original  Particles,  feem  not  only  to 
have  in  them  the  Vis  inertia  and  all  thofe  Pajfive 
Laws  of  Motion  which  necefifarily  arife  from 
thence;  but  receive  alfo  Motion  continually  from 
certain  ACiive  Principles ;  viz.  fuch  as  Gravity,  the 
Cauje  of  Fermentation  and  of  the  Cohefon  of  the 
Parts  of  Matter.  And  thefe  Principles  are  not  to  be 
confidered  as  occult  Qualities  which  are  feigned  to 
arife  from  the  Specif  ck  Forms  of  Things,  but  as  the 
Univerfal  Laws  of  Nature  by  which  Things  them- 
felves  are  formed.  For  that  there  are  really  fuch 
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Principles,  the  various  Phenomena  of  Nature  do 
damontlrate,  tho’  what  their  Caufes  are  hath  not 
yet  been  explain’d:  For  to  affert  that  the  Jeveral 
Species  of  Things  are  endued  with  Specijick  Occult 
Qualities,  by  which  they  have  a  certain  Force  or 
Power  in  acting,  is  in  Reality  to  fay  Nothing.  But 
from  the  Phenomena  of  Nature  to  derive  two  or 
thr zc  general  Principles  of  Motion ,  and  from  thence 
to  explain  how  the  Properties  and  Adtions  of  all 
Corporeal  Things  may  be  deduced  from  thofe 
Principles*  would  be  a  very  great  Progrefs  in  Na¬ 
tural  Philofophy,  although  the  Caufes  of  thole 
Principles  fhould  be  yet  undifeovered. 

NAVE,  in  Architecture,  lignifies  the  main  Bo¬ 
dy  of  a  Church. 

NAVEL-STRING.  See  Umbilical  Vejfels. 

NAVIGATION.  Books  on  this  Subject  are; 

Sir  Jonas  Moor,  in  2  Vol.  in  Quarto. 

Wright's  Cor  re  SI  Errors  in  Navigation. 

Norwood's  Epitome  of  the  Art  of  Navigation. 

Sturm/s  Mariners  Magazine. 

Seller's  Practical  Navigation. 

Norwood's  SyfiemlHis  Seaman's  Practice, 
of  Navigation J — Companion. 

Phillips's  Geometrical  Seaman. 

Colfon's  Calendar. 

Martin's  Art  of  Navigation. 

Perkin's  Seaman's  Tutor. 

Eden's  Art  of  Navigation. 

Trefor  de  Navigation  par  M.  Blondell. 

Collin's  Plahi  Scale  new  plained. 

Jones's  Navigation. 

Newton’s  Idea  of  Navigation  and  Geography. 

Atkinfon's  Epitome  of  Navigation. 

Hodgfon's  Theory  of  Navigation  demonftrated.  4*0. 
1707. 

NAVICULARE  Or,  called  alfo  Cymbiforme,  is 
the  third  Bone  in  each  Foot,  in  that  Part  of  ic 
Which  immediately  fucceeds  the  Leg. 

NAVIGATION,  is  the  Art  of  Sailing,  where¬ 
by  the  Mariner  is  intruded  how  to  guide  a  Ship 
from  one  Port  to  another,  the  fhorteft  and  fafeii: 
way,  and  in  the  iliorcelt  Time :  And  this  is  two¬ 
fold  ;  either 

Improper,  Which  is  called  Coafting,  in  which 
the  Places  are  at  no  great  diflance  one  from  a- 
nother,  and  the  Ship  fails  ufually  in  fight  of 
Land,  and  is  within  Soundings.  Now  lor  the 
Performance  of  this,  there  is  required  a  good 
Knowledge  of  the  Lands,  the  Ufe  of  the  Com- 
pafs,  the  Lead,  or  Sounding-Line,  and  fuch  Books 
as  Putter's,  &c. 

Navigation  Proper,  is  where  the  Voyage  is  per¬ 
form’d  in  the  vaft  Ocean,  out  of  fight  of  all  Land  ; 
and  here  is  necellary  not  only  the  Knowledge  of 
the  Lead,  Compafs,  &c.  but  the  Mailer  mull:  be 
a  thro  Sailor  or  Artijl,  and  underlland  well  Mer¬ 
cator's  Charts,  Azimuth  and  Amplitude  Compafs, 
J.og-Line,  and  all  good  Inllruments  for  Celeftial 
Obfervations  that  can  be  ufed  at  Sea.  And  how  to 
perform  the  feveral  Parts  and  Cafes  of  this  Art, 
you  will  find  under  the  Word  Plain,  and  Merca¬ 
tor’s  Sailing. 

NAUSEA  [in  Medicine ]  is  defin’d  Anatomi- 
caUy  by  Boerhaave,  to  be  a  retrograde  fpafmodick 
Motion  of  the  mulculous  Fibres  of  the  Oefopha- 
gus.  Stomach,  and  Interiors,  attended  with  Con- 
vulfion  of  the  abdominal  Mufcles,  and  the  Septum 
Tranfverfum ;  it  is  alfo  defin’d  to  be  a  Retching  or 
Propenfity,  and  endeavour  to  Vomit ;  arifing  from 
a  loathing  of  Food,  excited  by  fome  vifeous  Hu¬ 
mour  that  irritates  the  Stomach,  and  urges  it  thus 
to  difeharge  itfelf;  or  a  Naufea  is  when  the 


Thoughts  or  Sight  of  proper  Food  caufe  a  Sick- 
nefs  in  the  Stomach  ora  Tendency  to  Vomit.  L 

NAUSEOUSNESS,  or  Naufea,  Loathing,  is 
an  earned:  Endeavour  to  Vomit,  with  Sicknels  and 
Unealinefs. 

NAUTICAL  Chart.  See  Chart. 

NAUTICAL  Compafs.  See  Compafs. 

NAUTICAL  Plasiifphere,  is  a  Delcription  of 
the  Tcrreftrial  Globe  upon  a  Plane,  for  the  Ufe 
of  Mariners;  and  is  either, 

1.  The  Plane  Chart,  as  they  call  it,  where  the 
Parallels  of  Latitude  are  all  of  the  fame  Length 
with  the  Meridians ;  and  which  therefore  is  very 
erroneous,  except  in  fhort  Voyages,  and  near  the 
Equator:  Or, 

2.  Wright's,  commonly  called  Mercator’s  Chart , 
where  the  Meridians  are  increafed  in  Proportion, 
as  the  Parallels  lhorten :  That  is,  as  the  Secants 
of  the  Arks  contained  between  the  Point  of  La¬ 
titude,  and  the  Equator. 

NAUTILUS  [in  natural  Hiflory,’]  a  petrified 
Shell  found  in  the  Earth,  in  other  relpedts  like  thofe 
found  in  the  Sea  or  Rivers. 

NE  Admit  t  as,  is  a  Writ  dire  died  to  the  Bi- 
Ihop,  at  the  Suit  of  one  who  is  Patron  of  any 
Church,  and  he  doubts  that  the  Bilhop  will  Col¬ 
late  on  his  Clerk,  or  admit  another  Clerk  pre¬ 
ferred  by  another  Man  to  the  fame  Benefice: 
Then  he  that  doubts  it,  fhall  have  this  Writ,  to 
forbid  the  Billiop  to  Collate  or  Admit  any  to  thac 
Church. 

N EALING  of  Glafs,  is  the  Baking  of  it  to 
dry,  harden  and  give  it  the  due  Confittence,  after 
it  has  been  blown  and  fafhioned  into  its  proper 
form ;  alfo  for  the  Raining.  Glals  with  Metal  Co¬ 
lours. 

NEALING  of  Steel,  is  heating  of  it  in  the  Fire 
to  a  Blood-red-heat,  and  then  taking  it  out  andlet- 
ing  ic  cool  gently  of  it  felf.  This  is  done  to 
make  it  fofeer,  in  order  to  engrave  or  punch  upon 
it. 

NEAR,  at  Sea,  when  the  Conner  commands 
the  Man  at  the  Helm  to  fee  the  Ship  full  to  Lee¬ 
ward,  his  Word  is  AT0  near. 

NEAP-TIDES  are  thofe  Tides  in  the  fecond 
and  fourth  Quarter  of  the  Moon,  which  are  low 
Tides  in  Comparifon  to  thofe  of  the  Spring. 

NEBULOSE,  a  Term  in  Heraldry,  when  the 
out- Line  of  any  Bordure,  Ordinary,  &c.  is  of  this 
Form,  i.  e.  refembling  foraething  of  the  Figure 
of  Clouds. 
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NEBULOUS  Stars,  are  certain  fixed  Stars  of 
a  dull,  pale,  and  obfeurifh  Lighr. 

NEBULOUS-Starr,  feen  through  good  Telel- 
copes  appear  to  be  Clutters  of  fmall  Stars:  as  ap¬ 
pears  by  the  Obfervacions  of  Caljini  and  Flam  (lead. 

See  Philof.  Tranf.  N.  12}. 

NECROLOljY  [N iKfohoyid  of  vmfc<  dead 
and  Koyoc,  Gr.J  a  Book  anciently  kept  in  Churches 
and  Monafteries  in  which  they  regiftred  the  Names 
of  their  Benefactors,  the  Times  when  they  died, 
and  the  Days  of  their  Commemoration. 

NECROMANCY  [NiKpoptctvTzia,  of  vt^ot 
and  (xavTiU,  Gr.  Divination]  the  Adt  or  Arc  of 
communicating  with  the  Spirits  of  the  DeSd,  or 
rather  with  Devils,  by  calling  up  the  Dead,  and 
doing  furprifing  Feats  by  their  afliftance. 
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NECROSIS,  is  a  black  and  blue  Mark  in  any 
pare  of  the  Body. 

NECYDALUS.  the  fame  with  Nympha,  a 
Term  ufed  in  the  Natural  Hiftory  of  Infefls.  See 
Nympha. 

NEEDLE.  See  Box  and  Needle. 

NEGATIVE  Pregnant,  is  when  an  Adion,  In¬ 
formation,  or  fuch  like,  is  brought  againft  one, 
and  the  Defendant  Pleads  in  Bar  of  the  Adion  ; 
or  otherwife  a  Negative  Flea,  which  is  not  fo 
fpecial  an  Anfwer  to  the  Adion,  but  that  it  in¬ 
cludes  alfo  an  Affirmative:  As  if  a  Man  being  im¬ 
pleaded  to  have  done  a  thing  on  fuch  a  Day,  or  in 
fuch  a  Place,  denieth  that  he  did  it  Modo  &  forma 
declamata  ;  which  irnplicth  neverthelels.  That  in 
fome  fort  lie  did  it:  Or,  if  a  Man  be  laid  to  have 
alienated  Land  in  Fee,  and  he  faith,  he  hath  not 
alienated  in  Fee,  this  is  Negative  Pregnant  ;  for 
though  it  be  true,  that  he  hath  not  alienated  in  Fee, 
yet  it  may  be,  he  hath  made  an  Eftate  in  Taile. 

NEGATIVE  Quantities  in  Algebra,  are  fuch  as 
have  before  them  the 

NEGATIVE  Sign  — — ,  and  which  is  fuppo- 
fed  to  be  lefi  than  nothing.  Thefe  are  diredly 
contrary  to  Politive,  Affirmative,  or  Real  Quan¬ 
tities. 

NEIFE,  Nativa  •  is  a  Bond-woman,  An.  i  E. 
6.  3.  and  9  R  2.  cap.  2.  But  if  Ihe  married  a  Free¬ 
man  fhe  was  thereby  made  free;  and  when  once 
made  tree  and  difeharged  of  all  Bondage  cannot 
be  Neife  after,  without  fome  fpecial  Ad  done  by 
her;  as  Divorce  or  Confeilion  in  a  Court  of  Re¬ 
cord.  Norfhall  a  Free-woman  be  bound  by  taking 
a  Villain  to  her  Husband;  but  their  Iffue  fhall  be 
Villains  after  their  Father.  There  was  alfo  anciently 
a  Writ  of  Neifty,  whereby  the  Lord  claim’d  his 
Neife ;  but  all  this  is  now  out  of  Doors. 

NE  injufle  vexes,  is  a  Writ  which  lies  for  a 
Tenant  that  is  Diftrained  by  his  Lord  for  other  Ser¬ 
vices  than  he  ought  to  make,  and  is  a  Prohibition 
to  the  Lord  in  it  fell,  commanding  him  not  to 
Diftrain. 

NEIP  TIDES,  written  alfo  Nepe  or  Neep,  are 
thofe  Tides  (  when  the  Moon  is  in  the  middle  of 
the  fecond  and  laft  Quarter )  which  are  oppofite 
to  the  Spring- Tides ;  and  as  the  higheft  of  the 
Spring-Tides  is  three  Days  after  the  Full  or  Change, 
lo  the  lowed  of  the  Neep  is  four  Days  before  the 
Full  or  Change;  and  then  the  Seamen  fay,  that 
it  is  Deep  Neep:  Alfo  when  a  Ship  wants  Water, 
fo  that  flie  cannot  get  out  of  a  Harbour,  oft  from 
the  Ground,  or  out  of  the  Dock,  the  Seamen  fay 
fhe  is  Neiped  t 

NEOMENIUM,  fignifies  only  the  New  Moon, 
or  Change. 

NEPER’r  Bones,  or  Rods,  are  a  kind  of  larger 
Multiplication  Table,  contrived  by  that  Excellent 
Mathematician  my  Lord  Neper,  Baron  of  Merchi- 
(lon  in  Scotland,  for  the  more  eafy  multiplying, 
dividing,  and  extrading  of  Roots  out  of  great 
Numbers. 

Their  Fabrick  is  very  eafy,  as  well  as  their  Ufe: 
Both  which  follow. 

The  Rods  are  beft  made  of  Wood  or  Ivory, 
four  Square,  having  all  the  Digits  on  them,  and 
their  Multiplication  to  9;  being  only  Pythagoras's 
Table  cut  into  pieces;  they  have  an  Index  prefix¬ 
ed,  (hewing  the  Value  of  the  Multiples  to  9.  The 
Complement,  viz.  Remainder  to  9,  is  on  the  back- 
fide  of  each  Bone,  the  other  Sides  being  difpofed 
in  the  moll  convenient  form,  the  Figures  repre- 
fented  being  fee  on  the  Ends:  But  they  are  fo 
common,  and  fo  well  known,  that  there  needs  no 
further  Defcription  of  them. 

V  O  L.  II. 


Having  any  given  Number  to  Tabulate,  or  to  be  laid 
down  by  the  Rods  :  As  Juppofe  6123. 

From  your  Set  of  Rods,  take  as  many  of  them 
as  you  have  Numbers  in  your  Figures,  as  here  4 
Rods,  having  at  the  top  of  them  the  given  Fi¬ 
gures,  which  fet  in  their  refpedive  Order  as  above; 
and  the  Produd  of  the  whole  given  Number  into 
any  of  the  Digits,  you  have  right  againft  that  Di¬ 
git,  as  the  Index  direds,  taking  the  Sum  of  every 
Diagonal  Square,  and  fetting  them  down  from  the 
Right  to  the  Left. 

To  Multiply  by  the  Rods. 

Set  your  Multiplicand 
down,  or  Tabulate  it  on 
the  Rods,  and  take  every 
feveral  Produd  anfwering 
the  Figures  of  your  Mul¬ 
tiplier;  which,  all  added 
together,  gives  the  Produd : 
As  if  6123  was  to  be  mul“ 
tiplied  by  356,  having  Ta¬ 
bulated  the  Multiplicand, 
(  as  you  fee  above )  the  fe¬ 
veral  Produds  thereof  in¬ 
to  e^ch  Figure  of  the  Mul¬ 
tiplier,  you  are  direded  to 
by  the  Index :  Which  be¬ 
ing  added  together,  ( re- 
fped  being  had  to  the 
due  placing,  their  Sum)  is 
2179788,  which  is  the  Pro^ 
dud  of  6123  by  356. 

6123 
356 


36738 
30615 
18369 

IP"  1  ■'-»« 

2179788 

Divifion  by  Neper’x  Bones. 

Tabulate  your  Divifor,  then  you  have  it  mul¬ 
tiplied  by  all  the  Digits ;  out  of  which  you  may 
chufe  fuch  convenient  Divifors  as  will  be  next 
efs  to  the  Figures  in  the  Dividend,  and  fub- 
4  S  ff  feribe 
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fcribe  the  Index  anfwering  in  the  Quotient;  and 
fo  continually,  till  the  Work  is  done.  Thus 
2179788,  divided  by  6123,  gives  in  the  Quotient 
356- 

Having  Tabulated  the  Divifor  <1123,  then  I 
fee  that  6123  cannot  be  had  in  2179;  therefore 
I  take  five  Places,  and  on  the  Rods  find  a  Num¬ 
ber  that  is  equal  or  next  lefs  to  21797,  which  is 
18369,  that  is  three  times  the  Divifor:  I  fet  3  in 
the  Quotient,  andfubtradt  18369  from  the  Figures 
above,  there  refts  3428 ;  to  which  I  add  8,  the 
next  Figure  of  the  Dividend,  and  feek  again  on 
the  Rods  for  it,  or  the  next  lefs,  which  I  find  to 
be  5  times;  I  fet  5  in  the  Quotient,  and  fubtradt 
30615  from  34288,  refts  3673;  to  which  Iadd  8, 
the  laft  Figure  in  the  Dividend,  and  finding  it  to 
be  6  times  the  Divifor,  fet  6  in  the  Quotient. 

6123  )  2179788  (  356 
•  •  • 

18369 


34288 

30615 
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Of  the  Extraction  of  Roots  by  the  Rods. 

For  the  eafy  and  expeditious  Performance  of 
which,  there  are  two  Rods  on  Purpofe ;  one  for 
the  Square,  and  another  for  the  Cube. 


To  ExtraCf  the  Square  Root. 

[As,  fuppofe  that  of  57153 6. 

Firft,  Point  each  other  Figure,  beginning  with 
the  laft. 


57*536  (  756 
49 

HS)  8i5 

725 


1506)  9036 
9036 

0000 

2.  Take  the  Rod »  called  the  Square  Rod ,  and  fet 
it  to  the  Index,  and  feek  for  the  Figures  of  the 
firft  Prick  (57,)  finding  49  the  neareft,  fet  7  in 
the  Quotient,  and  fubtradt  49  from  57,  there  refts 


3.  To  the  Remainder  (8)  add  the  next  two  Fi¬ 
gures  to  the  next  Prick  (15;  makes  815. 

4;  Double  the  Quotient  7,  viz.  14,  which  Ta¬ 
bulate  between  the  Index  and  the  Square  Rod  each 
rime  after  the  Work ;  feek  them  upon  the  Rods 
for  the  next  lefs  or  equal  Number  to  the  Figures 
■Hjiy*  which  I  find  to  be  725,  that  is  five  times; 


fet  5  in  the  Quotient,  and  after  the  Divifor;  then 
multiply  and  fubtradt,  and  to  the  Remainder  add 
the  two  Places  to  the  next  Point  36. 

5.  Double  the  Quotient  75,  which  is  150  • 
this  fet  betwixt  the  Index  and  the  Square  Rod! 
and  work  as  before,  you’ll  find  the  Root  to  be 
756. 

If  your  Root  be  not  perredt,  but  fomething 
remains  after  the  laft  Subtradtion,  add  a  Cypher 
to  the  Square,  and  proceed. 


To  Extrad  the  Cube  Root  by  the  Rods. 

•  •  • 

9i73385i  (45i 

64 


48)  27733 


24125 

300 


6075)  608851 


607501 

*35 


608851 

1.  Point  every  third  Figure  from  the  laft,  fet 
the  Cube  Rod  to  the  Index;  feek  the  next  leis 
Cube  on  the  Rod,  which  in  the  foregoing  Example 
is  64,  that  is  4  times ;  fet  4  in  the  Quote,  and  fub- 
tradt,  reft  27 ;  to  which  add  the  three  Figures  to 
the  next  Point,  the  Sum  is  27733. 

2.  Square  the  Figure  found  in  the  Quotient, 
and  triple  that  Square,  ( and  this  muft  be  done 
each  time  for  a  Divifor)  which  fet  betwixt  thq 
Index  and  the  Cube  Rod:  Thus  here  the  4  in 
the  Quote,  fquar'd,  gives  16;  then  tripled  is  48, 
which  fet  between  the  Index  and  the  Cube  Rod 
for  a  Divifor. 

3.  Seek  a  Quotient  (5)  which  fet  down,  and 
the  Number  anfwering  24125  place  as  in  the  Ex¬ 
ample ;  but  before  you  fubtradt,  you  muft  tri¬ 
ple  the  Quote  4,  which  is  12,  and  multiply  it  by 
the  Square  of  the  laft  Figure  5.  viz.  25 ;  now  25 
by  12  =  300,  which  place  under  24125,  one 
place  forward  to  the  Left  Hand,  and  fubtradt 
there  refts  608.  This  Work  muft  be  repeated  for 
each  Figure  in  the  Quotient,  viz.  to  608  and  851 
fora  Refolvend ;  fquare  45,  and  triple  thac  Square, 
it  gives  6075  for  a  new  Divifor,  which  placed  next 
before  the  Cube  Rod,  fhews  it  will  be  but  j  for 
the  Quotient,  which  anfwers  to  607501,  which  let 
down;  and  tripling  45,  and  multiplying  it  by  l» 
makes  135  :  This  let  one  fhort,  their  Sum  will  be 
608851;  fo  that  alter  Subtradtion  nothing  re¬ 
mains.  But  if  there  remains  any  thing,  add  three 
Cyphers  to  it,  for  every  Decimal  Place  you 
would  have  in  the  Root,  and  proceed  as  be¬ 
fore. 

NEPHEL-dE,  are  fmall  White  Spots  upon  the 
Eyes;  a!fo  little  Clouds,  as  it  were,  thac  fwim 
in  the  middle  of  the  Urine;  likewifb  little  vvhice 
Spots  in  the  Surface  of  the  Nails  like  little 
Clouds. 


NEPHRI- 


i 
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NEPHRITICKS,  \_vitpiriKd  Gr.  ]  are  Medi¬ 
cines  againft  the  Difeales  of  the  Reins. 

NEPHRITIS,  is  a  [  vitpftTis  Gr.  ]  Pain  in  the 
Reins,  proceeding  either  from  an  ill  Difpofition, 
or  an  Inflammation,  or  from  the  Stone  and  Gravel, 
accompanied  with  Vomiting  and  Stretching  of  the 
Thigh.  Blanchard 

NEPHROS,  [  r€<pf  of  Gr.  ]  is  a  Kidney,  one  on 
each  fide  of  the  Abdomen ,  placed  about  the  Loins 
under  the  Liver  and  Spleen;  it  is  fhaped  like  a 
Kidney-Bean:  Its  Subftance  is  made  up  of  a  great 
Company  of  littie  Pipes.  On  both  Tides  it  receives 
the  Serum  from  the  Glandules  which  border  upon 
the  Arteries,  and  carries  it  to  the  little  Bodies  in 
the  Reins  called  Carunculce  Papillares,  (which  fee) 
that  fo  it  may  be  difeharged  by  the  Pelvis ,  the  U- 
reters ,  the  Bladder ,  &c.  See  Penes. 

NERVE,  is  an  Organical  Similar  Part  of  an 
H  uman  Body,  being  alfo  of  a  fibrous  round,  long, 
white,  porous  Subftance,  andwhofe  Ufe  is  to  con¬ 
vey  the  Animal  Spirits  fo,  as  to  make  the  Parts  of 
the  Body  moveable  and  fenfible. 

The  Nerves  are  fuppofed  to  contain  a  Three- 
foId-Subftance ;  the  innermoft  of  which  is  white 
and  medullary,  and  is  thought  to  proceed  from 
the  Medulla  Cerebri ;  the  other  two  are  fuppofed 
to  arife  from  the  Meninges  of  the  Brain :  Of 
which  the  middle  and  fofter  comes  from  the  Pia 
mater,  and  the  outer  and  harder  from  the  Dura 
mater. 

All  the  Nerves  take  their  Rife  from  the  Medulla 
oblongati  cerebri,  either  within  the  Skull,  or  from 
j  its  Continuation,  when  it  becomes  the  Medulla  Jpina- 
lis.  Diemerbroeck  reckons  3  9  Pairs  or  Conjugations  of 
Nerves,  befides  the  Nervus  fine  pari ;  and  he 
reckons  that  nine  Pair  of  thefe  arife  within  the  Skull, 
and  the  other  30  he  faith  come  from  the  Medulla 
fpinalis,  through  the  Perforations  of  the  Vertebra ; 
which  he  fubdivides  into  the  eight  Cervical  Pairs, 
the  Twelve  Thoradcal,  the  five  that  come  from  the 
Region  of  the  Loins,  and  the  other  five  which 
come  from  the  Os  Jacrum ;  to  which  the  Nervus 
fine  pari  is  to  be  added,  which  arifes  from  the  End 
of  the  Spinal  Marrow,  and  which  fome  have  taken 
for  a  kind  of  Ligament. 

The  Nerves  do  ordinarily  accompany  the  Arte¬ 
ries  through  all  the  Body,  that  by  the  Pulfe  of  the 
Arteries,  the  Animal  Spirits  may  be  kept  warm 
and  moving. 

The  Nerves  have  alfo  Blood-Veflels  attending 
them,  which  are  fpread  ufually  on  their  Coats; 
and  do  alfo  fometimes  run  in  among  the  Medul¬ 
lary  Fibres,  as  may  be  feen.  in  thofe  of  the  Re¬ 
tina. 

Where-evcr  a  Nerve  fends  out  a  Branch,  or  re- 
ceives  one  from  another,  there  is  commonly  a 
Ganglio  or  Plexus ,  as  you  may  fee  at  the  Origin  of 
all  the  Nerves  in  the  Medulla  fpinalis,  and  in  many 
Places  of  the  Body. 

s  NERVES  [in  Architecture ]  are  the  Mould¬ 
ings  of  projecting  Arches  of  Vaults;  or  thofe 
which  arrive  from  the  Branches  of  Ogives,  and 
crofs  each  other  diagonally  in  Gothic k  Vaults,  and 
ferve  to  feparate  the  Pendentives. 

NERVOUS  Spirit  [in  Phjfick']  is  a  pure,  fub- 
tile,  volatile  Humour,  call’d  alfo  the  Animal  Spi¬ 
rit  ;  u’hich  is  fecreted  from  the  arterious  Part  of 
the  Blood  in  the  cortical  Part  of  the  Brain,  col¬ 
lected  in  the  medulla  oblongata,  and  driven  thence 
by  the  Force  of  the  Heart  into  the  Cavities  of  the 
Nerves,  to  be  by  them  convey’d  throughout  the 
Body,  for  the  purpofes  of  Senfation  and  Animal 
Motion. 


NERVUS,  in  Boranicks,  fignifies  a  long  Fila¬ 
ment  or  rigid  String,  which  runs  a-crois  or  length 
vvays  in  the  Leaf  of  a  Plant.  And  thus,  becaufe 
there  are  five  Rich  Nerves  or  Filaments  running 
long  ways  m  the  Leaves  of  one  kind  of  Plantane, 
that  Plant  hath  been  called  Quinque  nerva. 

Hjperboleon  [  vhth  vortefioKiav  Gr.  i.  el 
the  laft  of  the  higheft  Chords]  the  higheft  and 
molt  acute  of  the  Chords  of  the  Lyre,  or  the  an- 
tient  Scale  or  Diagramma,  it  anfwers  to  a,  mi,  la, 
of  the  third  OCtave  of  the  Organ  or  the  modern 
Syftem. 

NETE  Diezeugmenon  [  of  runt  and  J'/a&yiJiimv 
Gr.  ]  the  laft  of  the  feparate  ones,  one  of  the 
antient  Chords  of  the  Lyre,  anfwering  to  the  e,f, 
mi,  of  the  third  OCtave  of  the  Organ  or  modem 
Syftem. 

NETE  Synemmenon  [ vtnu  avn^ivov,  the  laft: 
Chord  of  thofe  added  ]  the  higheft  Chord  of  a 
tetrachord  of  the  antient  Greek  Syftem  added  to 
make  the  b  foft  of  all  between  the  Mefe  and  Pa - 
ramefe,  i.  e.  between  la  and  fi. 

NETTINGS,  in  a  Ship,  are  a  fort  of  Grate 
made  with  Imail  Ropes,  and  feized  together  with 
Rope-yarn;  and  are 'laid  in  the  Wafte  of  a  Ship 
fometimes,  to  ferve  inftead  of  Gratings. 

NEURODES,  [of  nvgov  Gr.]  is  a  fort  of  lin¬ 
gering  Fever,  fo  called  by  the  Learned  Dr.  IVdlis ; 
becaufe  that  the  Nervous  Juice,  departing  from  its 
own  right  and  natural  Crafis,  becomes  the  Occa- 
fion  of  an  Atrophy. 

NEUROGRAPHY  [of  viv^oy^ettpict  of  retJp©- 
and  ypdupu  Gr.  to  write]  a  Treadle  or  Defcripdon 
of  the  Nerves. 

NEUROLOGY,  [vttpo\oylct  Gr.  ]  is  an  ac¬ 
curate  Delcription  of,  orDifcourfeon,  the  Nerves 
of  an  Human  Body. 

NEUROTICKS  [  vivpoTiKa  of  nvpov  Gr.]  are 
Remedies  againft  the  Dileafes  of  the  Nerves. 

NEUROTOMY,  \_vivpoTy.\a.  of  viv$ov  and 
Tip.vu  Gr.  to  Cut]  is  an  Anatomical  Section  of 
the  Nerves,  for  the  Benefit  of  the  Patient;  and 
fometimes  alfo  a  pricking  of  the  Nerves  by  unskil¬ 
ful  Bleeding,  <&c. 

NEUTER  [in  Grammar ]  a  fort  of  Gender 
of  Nouns,  which  are  neither  Mafculine  nor  Fe¬ 
minine. 

NEUTRAL.  Mr.  Boyle  calls  fome  kind  of 
Spirits  which  he  could  diftil  from  Tartar,  and 
fome  ponderous  Woods,  by  this  Name  of  Neu¬ 
tral  Spirits,  as  alfo  Adiaphorous  and  Anonymous ; 
becaufe  he  found  them  very  different  in  Quality 
and  Nature  from  either  the  Acid,  Vinous ,  or  U - 
rinous  Spirits.  For  the  Way  of  making  it,  fee 
Adiaphorous. 

NEUTRAL  Salts  [in  Chymiftry~\  are  a  fort  of 
intermediate  Salts,  between  Acids  and  Alkalies; 
which  partake  of  the  Nature  of  both. 

NEWEL,  in  Architecture,  is  the  upright  Poll 
that  the  Cafe  of  winding  Stairs  turns  round  about. 

NEWTONIAN  Philofophy,  the  DoCtrine  of 
the  Univerfe,  and  particularly  of  the  Heavenly  Bo¬ 
dies;  their  Laws,  AffeCtions,  &c.  as  deliver’d  by 
Sir  lfaac  Nevoton. 

The  Term  Newtonian  Philofophy,  is  apply’d 
very  differently;  whence  divers  confufed  Notions 
relating  thereto. 

Some  Authors,  under  this  Philofophy,  include 
all  the  Corpufcular  Philofophy  confider’d  as  it  now 
ftands  corrected  and  reform’d  by  the  Difcoveries 
and  Improvements  made  in  feveral  Parts  thereof, 
by  Sir  lfaac  Newton,  In  this  Senfe  it  is  that  Gra- 
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vefandt  calls  his  Elements  of  Phyficks,  Intro dudio 
ad  Philofophiam  Newtoniani, 

And  in  this  Senfe  the  Newtonian  is  the  fame 
with  the  New  Philofophy,  and  (lands  contradiftin- 
guifh’d  to  the  Cartefian,  the  Peripatetic,  and  the 
antient  Corpulcular, 

Others  bv  Newtonian  Philofophy,  mean  the 
Method  or  Order  which  Sir  Ijaac  Newton  obierves 
in  Philofophiling,  viz.,  the  Reafoning,  and  drawing 
of  Conclufions  dire&ly  from  Phenomena,  exclu- 
iive  of  all  previous  Hypothefes;  beginning  from 
Ample  Principles;  deducing  the  firft  Powers  and 
Laws  of  Nature  from  a  few  feledt  Phaenomena, 
and  then  applying  thofe  Laws,  <&c.  to  account 
for  other  things.  To  this  Purpofe,  the  fame  Gra- 
vefandt  explains  himfelf  in  his  Infiitut.  Newton. 
Philof. 

And  in  this  Senfe,  the  Newtonian  Philofophy  is 
the  fame  with  the  Experimental  Philofophy;  and 
{lands  oppofed  to  the  antient  Corpufcular, 

Others,  by  Newtonian  Philofophy,  mean  that 
wherein  Phyfical  Bodies  are  confider’d  Mathema¬ 
tically  ;  and  where  Geometry  and  Mechanicks  are 
apply’d  to  the  Solution  of  Phaenomena  j  in  which 
Senfe,  the  Newtonian  is  the  fame  with  the  mecha¬ 
nical  and  mathematical  Philofophy, 

Others  again,  by  Newtonian  Philofophy,  under- 
ftand  that  part  of  phyfical  Knowledge,  which  Sir 
Ifaac  Newton  has  handled,  improved,  and  demon- 
ftrated,  in  his  Principia , 

Others,  laflly,  by  Newtonian  Philofophy,  mean, 
the  new  Principles  which  Sir  Ifaac  Newton  has 
brought  into  Philofophy;  the  new  Syflem  founded 
thereon;  and  the  new  Solution  of  Phaenomena 
thence  deduced ;  or  that  which  chara6teri2.es,  and 
diftinguiffies  bis  Philofophy  from  all  others,  which 
is  the  Senfe  wherein  we  {hall  here  chiefly  confider 
it. 

As  to  the  Hiflory  of  this  Philofophy,  we  have 
but  little  to  fay ;  it  was  firft  made  publick  in  the 
year  1686,  by  the  Author,  then  a  Fellow  of  Tri¬ 
nity  College,  Cambridge ;  and  in  the  Year  1713, 
republifhed  with  confiderable  Improvements.  Seve¬ 
ral  other  Authors  have  fince  attempted  to  make  it 
plainer ;  by  fetting  afide  many  of  the  more  fublime 
mathematical  Refearches,  and  fubftituting  either 
more  obvious  Reafonings,  or  Experiments,  in  lieu 
thereof;  particularly  Whifon  in  his  Prxletf.  Phyf. 
Mathemat.  and  Gravefandt,  in  Element.  &  Infiit. 
Notwithilanding  the  great  Merit  of  this  Philofophy, 
and  the  univerfal  Reception  it  hath  met  with  at 
home,  it  gains  ground  very  {lowly  abroad ;  New- 
tonianifm  has  fcarce  two  or  three  Adherents  in  a 
Nation;  but  Cartefanifm,  Huygenianifm ,  and 
Leibnitzianif?n  remain  Bill  in  Pofleffion. 

The  Philofophy  itfelf  is  laid  down  chiefly  in  the 
third  Book  of  the  Principia ,  the  two  preceding 
Books  are  taken  up  in  preparing  the  way,  and 
laying  down  fuch  Principles  of  Mathematicks  as 
have  the  moft  relation  to  Philofophy ;  fuch  are  the 
Laws  and  Conditions  of  Powers ;  and  thefe,  to 
render  them  left  dry  and  geometrical,  the  Author 
illuftrates  by  Scholia  in  Philofophy,  relating  chiefly 
to  the  Denlity  and  Refiftance  of  Bodies,  the  Mo¬ 
tion  of  Light  and  Sounds,  a  Vacuum,  <&c. 

In  the  third  Book  he  proceeds  to  the  Philofophy 
itfelf;  and  from  the  fame  Principles  deduces  the 
Strudure  of  the  Univerfe,  and  the  Powers  of 
Gravity,  whereby  Bodies  tend  towards  the  Sun  and 
Planets;  and  from  thefe  PowerSi  the  Motions  of 
the  Planets  and  Comets,  the  Theory  of  the  Moon 
and  the  Tides.  This  Book,  which  he  calls  de 
Mundi  Syfemateyhc  tells  us,  was  firft  wrote  in  the 
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popular  way;  but  considering’,  that  fuch  as  are  un¬ 
acquainted  with  the  faid  Principles,  would  not 
conceive  the  Force  of  the  Confequences,  nor  be 
induced  to  lay  afide  their  antient  Prejudices ;  for 
dais  Reafon,  and  to  prevent  the  thing  from  being 
in  continual  Difpute,  he  digefted  the  Sum  of  that 
Book  into  Propofitions,  in  the  Mathematical  Man¬ 
ner;  fo  as  it  might  only  come  to  be  read  by  fuch 
as  had  firft  conlider’d  the  Principles ;  not  that  it  is 
neceflary,  a  Man  fhould  Mailer  them  all,  many 
of  them,  even  the  firft  rate  Mathematicians 
would  find  a  Difficulty  in  getting  over.  ’Tis 
enough  to  have  read  the  Definitions,  Laws  of  Mo¬ 
tion,  and  the  three  firft  Sections  of  the  firll  Book; 
after  which,  the  Author  himfelf  directs  us  to  pafs 
on  to  the  Book  de  Syfemate  Mundi.  The  feveral 
Articles  of  this  Philofophy,  are  deliver’d  under 
their  refpeftive  Heads  in  this  Didlionary  ;  as  Sun, 
Moon,  Planet,  Comet,  Earth,  Air,  Centripetal 
Force,  Pefflance,  Medium,  Matter,  Space,  EJ a  fi¬ 
at  y,  &c.  A  general  Idea  or  Abilradt  of  the  whole, 
we  fhall  here  gratify  the  Reader  withal ;  to  fhew 
in  what  Relation  the  feveral  Parts  ftand  to  each 
other. 

The  great  Principle  on  which  the  whole  Philo¬ 
fophy  is  founded,  is  the  Power  of  Gravity. 
This  Principle  is  not  new ;  Kepler,  long  ago,  hinted 
it  in  his  lntroduff.  ad  Mot.  Martis.  He  even  dis¬ 
covered  fome  of  the  Properties  thereof,  and  their 
EflFedts  in  the  Motions  of  the  primary  Planets; 
but  the  Glory  of  bringing  it  to  a  Phyfical  De- 
monftration  was  referved  to  the  Englijh  Philofo- 
pher. 

His  Proof  of  the  Principle  from  Phaenomena , 
together  with  the  Application  of  the  fame  Principle 
to  the  various  other  Appearances  of  Nature,  or 
the  deducing  thofe  Appearances  from  that  Prin¬ 
ciple,  conftitute  the  Newtonian  Syftem;  which, 
drawn  in  Miniature,  will  ftand  thus , 

1.  The  Phaenomena  are,  i.That  the  Satellites 
of  Jupiter  do,  by  Radii  drawp  to  the  Centre  of 
the  Planet,  defcribe  Areas  proportional  to  their 
Times;  and  that  their  periodical  Times  are  m  a 
fefquiplicate  Ratio  of  their  Diftances  from  its 
Centre;  in  which  all  Obfervations  of  all  Aftro- 
nomers  agree.  2.  The  fame  Phenomenon  holds 
of  the  Satellites  of  Saturn,  with  regard  to  Saturn; 
and  of  the  Moon  with  regard  to  the  Earth.  3. 
The  periodical  Times  of  the  primary  Planets  about 
the  Sun,  are  in  a  fefquiplicate  Ratio  of  their  mean 
Diftances  from  the  Sun.  But,  4.  The  primary 
Planets  do  not  defcribe  Areas  any  way  propor¬ 
tional  to  their  periodical  Times,  about  the  Earth; 
as  being  fometimes  feen  Stationary,  and  fometimes 
Retrogade  with  regard  thereto. 

2.  The  Powers  whereby  the  Satellites  of  Jupiter 
are  conftantly  drawn  out  of  their  (etftilinear  Gourfe, 
and  retain’d  in  their  Orbits,  do  refpedt  the  Center 
of  Jupiter,  and  are  reciprocally  as  the  Squares  of 
their  Diftances  from  the  fame  Center.  2.  The 
fame  holds  of  the  Satellites  of  Saturn  with  regard 
to  Saturn ;  of  the  Moon  with  regard  to  the  Earth ; 
and  of  the  primary  Planets  with  regard  to  the 
Sun. 

3.  The  Moon  gravitates  towards  the  Earth,  and 
by  the  Power  of  that  Gravity  is  retain’d  in  her 
Orbit;  and  the  fame  holds  of  the  other  Satellites 
with  refpedl  to  their  primary  Planets;  and  of  the 
Primaries  with  refpeft  ro  the  Sun. 

As  to  the  Moon,  the  Propofition  is  thus  proved. 
The  Moon’s  mean  Diftance  is  60  Semidiameters 
of  the  Earth ;  her  Period,  with  regard  to  the  fix’d 
Stars,  is  27  Days,  7  Hours,  43  Minutes;  and  the 
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I  Earth’s  Circumference  123249600  Paris  Feet. 
Now,  fuppofing  the  Moon  to  have  loft  all  its  Mo¬ 
tion,  and  to  be  let  drop  to  the  Earth,  with  the 
Power  which  retains  her  in  her  Orbit;  in  the 
Space  of  one  Minute  ftie  will  fall  15  T*T  Paris 
Feet;  the  Arch  fire  defcribes  in  her  mean  Motion 
at  the  Diftance  of  60  Semidiameters  of  the  Earth 
being  the  verfed  Sine  of  15  Paris  Feet.  Hence, 
as  the  Power  as  it  approaches  the  Earth,  increafes 
in  a  duplicate  Ratio  of  the  Diftance  inverfly ;  fo, 
as  at  the  Surface  of  the  Earth,  ’cis  60  X  60  greater 
than  the  Moon ;  a  Body  falling  with  that  Force  in 
our  Region,  muft  in  a  Minutes  time,  deferibe  the 
Space  of  60  X  60  x  15  Paris  Feet,  and  15  fr 
Paris  Feet  in  the  Space  ot  one  Second. 

But  this  is  the  Rate  at  which  Bodies  fall  by  their 
Gravity  at  the  Surface  of  our  Earth  ;  as  Huygens  has 
demonftrated  by  Experiments  with  Pendulums. 
Confequently,  the  Power  whereby  the  Moon  is 
retained  in  her  Orbit,  is  the  very  fame  we  call 
Gravity  ;  for  if  they  were  different,  a  Body  falling 
with  both  Powers  together,  would  defeend  with 
double  the  Velocity,  and  in  a  Second  of  Time 
deferibe  30  ±  Feet. 

As  to  the  other  fecondary  Planets,  their  Phteno- 
mena  with  refpedt  to  their  primary  ones,  being  of 
the  fame  kind  with  thofe  of  the  Moon  about  the 
Earth;  ’cis  argued  by  Analogy,  they  depend  on  the 
fame  Caules;  it  being  a  Rule  of  Axiom  all  Philo- 
fophers  agree  to,  that  Effe&s  of  the  fame  kind 
have  the  fame  Caufes.  Again,  Attradtion  is  always 
Mutual,  i.e.  the  Reaction  is  equal  to  the  Adtion, 
confequently,  the  primary  Planets  gravitate  towards 
their  fecondary  ones;  the  Earth  towards  the 
Moon,  and  the  Sun  towards  them  all.  And  this 
Gravity,  with  regard  to  each  feveral  Planet,  is  re¬ 
ciprocally  as  the  Square  of  its  Diftance  from  its 
Centre  of  Gravity. 

4.  All  Bodies  gravitate  towards  all  the  Planets; 
and  their  Weight  towards  any  one  Planet,  at  equal 
diftances  from  the  Centre  of  the  Planet,  are  pro¬ 
portional  to  the  Quantity  of  Matter  in  each. 

For  the  Law  of  the  Defcent  of  heavy  Bodies 
towards  the  Earth,  letting  afide  their  unequal  Re¬ 
tardation  from  the  Refiftance  of  the  Air  is  this; 
that  all  Bodies  fall  equal  Spaces  in  equal  Times ; 
but  the  nature  of  Gravity  or  Weight,  no  doubt, 
is  the  fame  on  the  other  Planets  as  on  the  Earth. 

Suppofe,  e.  gr.  fuch  Bodies  raifed  to  the  Surface 
of  the  Moon,  and  together  with  the  Moon  depri¬ 
ved  at  once  of  all  progreffive  Motion,  and  drop’d 
towards  the  Earth;  ’Tis  ftsewn,  that  in  equal 
Times  they  will  deferibe  equal  Spaces  with  the 
Moon ;  and  therefore,  that  th’eir  Quantity  of  Mat¬ 
ter  is  to  that  of  the  Moon,  as  their  Weights  to  its 
W  eight. 

Add,  that  fince  Jupiter’s  Satellites  revolve  in 
Times  that  are  in  a  fefquiplicate  Ratio  of  their 
Diftances  from  the  Centre  of  Jupiter,  and  confe¬ 
quently  at  equal  Diftances  from  Jupiter  their  acce- 
>  lerating  Gravities  are  equal;  therefore  falling  equal 
Altitudes  in  equal  Times,  they  will  deferibe  equal 
Spaces;  juft  as  in  heavy  Bodies  on  our  Earth. 
And  the  fame  Argument  will  hold  of  the  primary 
Planets  with  regard  to  the  Sun,  and  the  Powers 
whereby  unequal  Bodies  are  equally  accelerated, 
are  as  the  Bodies,  i.  e.  the  Weights  are  as  the 
Quantities  of  Matter  in  the  Planers,  and  the  Weights 
of  the  primary  and  fecondary  Planets  towards  the 
Sun,  are  as  the  Quantities  of  Matter  in  the  Planets 
and  Satellites. 

And  hence  are  feveral  Corollaries  drawn  relating 
to  the  Weights  of  Bodies  on  the  Surface  ot  the 
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Earth,  Magnetifm,  and  the  Exiftence  of  a  Va¬ 
cuum. 

5-  Gravity  extends  iffelf  towards  all  Bodies,  and 
is  in  proportion  to  the  Quantity  of  Matter  in  each. 

I  hat  all  the  Planets  gravitate  towards  each  other, 
has  been  already  (hewn ;  likewife,  that  the  Gravity 
towards  any  one  confider’d  apart,  is  reciprocally  as 
the  Squares  of  its  Diftance  from  the  Centre  ot  the 
Planet;  confequently.  Gravity  is  proportional  to 
the  Matter  therein.  Further,  as  all  the  Parts  of 
any  Planet,  A,  gravitate  toward  another  Planet  B ; 
and  the  Gravity  of  any  Part  is  to  the  Gravity  of 
the  whole,  as  the  Matter  of  the  Part  to  the  Mat¬ 
ter  of  the  whole;  and  Reaction  equal  to  Adtion: 

1  he  Planet  B  will  gravitate  towards  all  the  Parts 
of  the  Planet  A;  and  its  Gravity  towards  any  part 
will  be  to  its  Gravity  towards  the  whole,  as  the 
Matter  of  the  Part  to  the  Matter  of  the  whole. 

Hence,  we  derive  the  Methods  of  finding  and 
comparing  the  Weights  of  Bodies  towards  different 
Planets ;  of  finding  the  Qiantity  of  Matter  in  the  fe- 
vera!  Planers,  and  their  Denfitics ;  fince  the  V/ eights  of 
equal  Bodies  revolving  about  Planets,  are  as  the 
Diameters  of  their  Orbits  diredtly,  and  as  the 
Squares  of  the  periodical  Times  inverfly;  and  the 
Weights  at  any  Diftance  from  the  Centre  of  the 
Planet  are  greater  or  lefs  in  a  duplicate  Ratio  of 
their  Diftances  inverfly.  And  fince  the  Quanti¬ 
ties  of  Matter  in  the  Planets  are  as  their  Powers 
at  equal  Diftances  from  their  Centres:  And  laftly, 
fince  the  Weights  of  equal  and  homogeneous  Bo¬ 
dies  towards  homogeneous  Spheres,  are,  at  the 
Surfaces  of  the  Spheres,  as  the  Diameters  of  thofe 
Spheres;  and  confequently,  the  Denfuies  of  hete¬ 
rogeneous  Bodies  are  as  the  Weights  at  the  Dia¬ 
meters  of  the  Spheres. 

6.  The  common  Centre  of  Gravity  of  the 
Sun,  and  all  the  Planets  is  at  reft ;  and  the  Sun, 
though  always  in  Motion,  yet  never  recedes  far 
from  the  common  Centre  of  all  the  Planets. 

For  the  Matter  in  the  Sun  being  to  that  in 
Jupiter  as  1033  to  1;  and  Jupiter’s  diftance  from 
the  Sun  to  the  Semidiameter  of  the  Sun  in  a 
Ratio  fomewhat  bigger;  the  common  Centre  of 
Gravity  of  Jupiter  and  the  Sun,  will  be  a  Point  a 
little  without  the  Sun’s  Surface,  and  by  the  fame 
means  the  common  Centre  of  Saturn,  and  the  Sun, 
will  be  a  Poinc  a  little  within  the  Sun’s  Surface ; 
and  the  common  Centre  of  the  Ear.h,  and  all  the 
Planets,  will  be  fcarce  one  Diameter  of  the  Sun 
diftant  from  the  Centre  thereof;  but  the  Centre 
is  always  at  reft.  Therefore,  though  the  Sun  will 
have  a  Motion  this  and  that  way,  according  to  the 
various  Situations  of  the  Planets,  yet  it  can  never 
recede  far  from  the  Centre;  fo  that  the  common 
Centre  of  Gravity  of  the  Earth,  Sun  and  Planets, 
may  be  efteemed  the  Centre  of  the  whole  World. 

7.  The  Planets  move  in  Ellipfes  that  have  their 
Foci  in  the  Centre  of  the  Sun;  and  deferibe  Areas 
proportional  to  their  times. 

This  we  have  already  laid  down  a  posteriori,  as  a 
Phenomenon ;  and  now,  that  the  Principle  of  the 
heavenly  Motions  is  fltevvn,  we  deduce  it  there¬ 
from  a  priori.  Thus,  fince  the  Weights  of  the 
Planets  towards  the  Sun  are  reciprocally  as  the 
Squares  of  their  diftances  from  the  Centre  of  the 
Sun ;  if  the  Sun  were  at  reft,  and  the  other  Pla¬ 
nets  did  not  a<3:  on  each  other,  their  Orbits  would 
be  Elliptical,  having  the  Sun  in  the  common  Um¬ 
bilicus,  and  would  deferibe  Areas  proportional 
to  the  Times ;  but  the  mutual  Actions  of  the 
Planets  are  very  fmall,  ana  may  be  well  thrown 
afide. 

4  T  t  t  Indeed, 
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Indeed,  the  Adtion  of  Jupiter  on  Saturn  is  of 
fome  confequence  ;  and  hence,  according  to  the 
different  Situations  and  Diftances  of  thole  two 
Planers,  their  Orbits  will  be  a  little  difturbed.  The 
Sun’s  Orbit  too,  is  fenfibly  difturbed  by  the  Adi- 
on  of  the  Moon ;  and  the  common  Centre  of  the 
t>vo  defcribes  an  Eliipfis  round  the  Sun  placed  in 
the  Umbilicus;  and  with  a  Radius  drawn  to  the 
Centre  of  the  Sun,  defcribes  Areas  proportional  to 
the  Times. 

8.  The  Aphelia  and  Nodes  of  the  Pianets  are  at 
red,  excepting  for  fome  inconfiderable  Irregulari¬ 
ties  arifing  from  the  Actions  of  the  revolving  Pia¬ 
nets  and  Comets.  Confequently,  as  the  fix’d  Stars 
retain  their  Pofition  to  the  Aphelia  and  Nodes  ; 
they  too  are  at  reft. 

9.  The  Axis,  or  Polar  Diameter  of  the  Planets, 
is  lef>  than  the  Equatorial  Diameter. 

The  Pianets,  had  they  no  diurnal  Rotation, 
would  be  Spheres;  as  having  an  equal  Gravity  on 
every  fide :  But  by  this  Rotation,  the  Parts  rece¬ 
ding  from  the  Axis,  endeavour  to  rife  towards  the 
Equator,  which,  if  the  Matter  they  confift  of  be 
fluid,  will  be  affeded  very  fenfibly.  Accordingly 
Jupiter,  whofe  Denfity  is  found  not  much  to  ex¬ 
ceed  that  of  Water  on  our  Globe,  is  obferved  by 
the  Aftronomers  to  be  confiderably  lefs  between  the 
Poles,  than  from  Eaft  to  W  eft.  And  on  the  lame 
Principle,  unlefs  our  Earth  were  higher  at  the 
Equator  than  towards  the  Poles,  the  Sea  WGuld  rife 
under  the  Equator  and  overflow  all  near  it.  But 
this  Figure  of  the  Earth,  Sir  Jfaac  Newton  proves 
likewife  d  pofleriori  ;  from  the  Ofcillations  of  Pen¬ 
dulums  being  flower  and  fmaller  in  the  Equatorial, 
than  the  polar  Parts  of  the  Globe. 

10.  All  the  Moon’s  Motions,  and  all  the  Ine¬ 
qualities  in  thofe  Motions,  follow  from  thefe  Prin¬ 
ciples,  e.  gr.  her  unequal  Velocity,  and  that  of  her 
Nodes  and  Apogee  in  the  Syzygies  and  Quadra¬ 
tures;  the  Differences  in  her  Eccentricity,  and  her 
Variation,  &c.  See  Moon,  Quadrature,  Syzygy, 
&c. 

11.  From  the  Inequalities  in  the  Lunar  Moti¬ 
ons,  we  can  deduce  the  feveral  Inequalities  in  the 
Motions  of  the  Satellites. 

12.  From  thefe  Principles,  particularly  the  Adi- 
on  of  the  Sun  and  Moon  upon  the  Earth,  it 
follows,  that  we  muft  have  Tides,  or  that  the  Sea 
muft  fwell  and  fubfide  twice  every  Day. 

13.  Hence  likewife  follows  the  whole  Theory 
of  Comets ;  as,  that  they  are  above  the  Region 
of  the  Moon,  and  in  the  planetary  Spaces;  that 
they  fhine  by  the  Sun’s  Light  refledted  from  them ; 
thar  they  move  in  Conic  Sedtions,  whofe  Umbi¬ 
lici  are  in  the  Centre  of  the  Sun ;  and  by  Radii 
drawn  to  the  Sun,  defcribe  Areas  proportional  to 
the  Times;  that  the  Orbits  or Trajedories are  very 
nearly  Parabolas;  that  their  Bodies  are  folid,  corn- 
pad,  &c.  like  thofe  of  the  Planets,  arid  muft 
therefore  acquire  an  immenfe  heat  in  their  Perihe¬ 
lia;  that  their  Tails  are  Exhalations  arifing  from 
them,  and  encompafling  them  like  Atmofpheres. 
The  Objections  rais’d  againft  this  Philofophy,  are 
chiefly  againft  the  Principle  Gravity;  which  fome 
condemn  as  an  occult  Quality,  and  others  as  a  mi¬ 
raculous,  and  preternatural  Caule;  neither  of 
which  have  any  longer  room  in  the  found  Philo¬ 
fophy  ;  others  again,  fet  it  afide  as  deftroying  the 
Notion  of  Vortices;  and  others,  as  fuppofing  a 
Vacuum.  But  thefe  are  all  abundantly  obviated 
under  the  Articles,  Gravity,  Attradion,  Vortex, 
Vacuum,  Quality,  &c. 


NICHE,  in  Architedure,  is  a  Cavity  left  de- 
flgnedly  in  the  Wall  of  a  Building,  to  place  a 
Statue  in. 

Round  NICHE  is  one  whole  Plain  and  Circum¬ 
ference  are  circular. 

Square  NICHE  one  which  is  Square. 

Angular  NICHE  one  tint  is  formed  in  the 
corner  of  a  Building. 

Ground  NICHE  one  which  inftead  of  bearing 
on  a  Maffive  has  its  rife  from  the  Ground. 

NICTITANS  Membrana,  is  a  thin  Purplifli 
or  Reddifh  Membrane  or  Film,  which  feveral 
Beafts  and  Birds  have  to  cover  or  fiiield  their 
Eyes  from  Duft,  &c.  they  can  draw  it  over  their 
Eyes  at  plealure,  and  Tis  lo  very  much  thinner 
than  the  Eye-lid,  that  they  can  fee  pretty  well 
through  ir. 

NIENT  comprife,  is  an  Exception  taken  to  a 
Petition,  as  unjuft,  becaufe  the  thing  defired  is 
not  contained  in  that  Ad  or  Deed,  whereon  the 
Petition  is  grounded.  For  Example,  One  defireth 
of  the  Court  to  be  put  into  Poffeflion  of  a  Houle, 
formerly  amongft  other  Lands,  <&c.  adjudged  un¬ 
to  him  :  The  adverfe  Party  pleadeth.  That  this 
Petition  is  not  to  be  granted,  becaufe  though  he 
had  a  Judgment  for  certain  Lands  and  Roufes, 
yet  the  Houfe,  into  the  Poflefiion  whereof  he  de¬ 
fireth  to  be  pur,  is  not  contained  amongft  thofe  for 
which  he  had  Judgment. 

NIHIL,  or  Nichil,  is  a  Word  which  the  She¬ 
riff  anfwers,  that  is  oppofed  concerning  Debts  il- 
leviable,  and  that  are  nothing  worth,  by  reafon 
of  the  infufficiency  of  the  Parties  from  whom  they 
are  due. 

NIHIL  dicit,  is  a  failing  to  put  in  Anfwer  to 
the  Plea  of  the  Plaintiff  by  the  Day  affigned ; 
which  if  a  Man  omit.  Judgment  pafleth  againft 
him  of  Courfe  by  Nihil  dicit ;  that  is,  becaule  he 
fays  nothing  in  his  own  Defence,  why  it  fnould 
not. 

Nihil  capiat  per  Breve ,  is  the  Judgment  given 
againft  the  Plaintiff,  either  in  Bar  ot  his  Adtion, 
or  in  Abatement  oi  his  Writ. 

Nihil  capiat  per  Biilam,  the  fame  with  Nihil 
capiat  per  Breve . 

NIPPERS,  are  fmall  Ropes  in  a  Ship  about  a 
Fathom  or  two  long,  with  a  little  Truck  at  one 
End,  and  fomedmes  only  a  Wale-knot;  their  Ufe 
is  to  help  hold  off  the  Cable  from  the  Main  or  Jeer 
Capftan,  when  the  Cable  is  fo  flirny,  lo  wer,  or 
fo  great,  that  they  cannot  drain  it  to  hold  it  off 
with  their  bare  Hands. 

NISI  Print,  is  a  Writ  Judicial,  which  lieth  in 
Cafe,  where  the  Jury  is  Impannel’d,  and  return’d 
before  the  Juftices,  the  one  Party  or  the  other  re¬ 
queuing  to  have  this  Writ  for  the  eafe  of  the  j 
Country,  whereby  the  Sheriff'  is  willed  to  caufe 
the  Inqueft  to  come  before  the  Juftices  in  the 
fame  County  at  their  coming;  and  it  is  called  a 
Writ  of  the  Nijiprius,  of  thefe  two  Words,  where¬ 
by  the  Sheriff  is  commanded  to  bring  to  Weftmin-  •, 
Jler  the  Men  Impannel’d  at  a  certain  Day,  or  be¬ 
fore  the  Juftices  of  the  next  A  fuzes,  Niji  die  Luna 
apud  talem  locum  prim  venerint,  &C. 

NITRE,  the  fame  with  Sait  Petre.  Some  are 
mighty  fond  of  the  Notion  of  a  Volatile  Nitre ,  1 

which  abounds  in  the  Air,  and  they  attribute  a- 
bundanqe  o.  Phcenomena  to  the  Operation  of  the 
Nrrcus  Particles  in  the  Air. 

That  the  Air  abounds  with  Saline  Particles,  is 
moft  certain;  for  being  filled  continually  with 
Effluvia  from  the  Earth  and  Sea,  it  muft  needs 
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have  from  both  a  great  Quantity  of  Saline  Cor- 
pufcles;  and  thefe  will  be  of  different  Kinds  ac¬ 
cording  to  the  Variety  of  thofe  Salts  from  whence 
they  are  derived.  Bat  why  thefe  fhould  be  moftly 
fuppofed  of  a  Nitrous  Nature,  is  not  fo  eafy  to 
prove ;  for  Salt  Pctre  is  by  no  means  found  in  a 
greater  Quantity  than  the  other  Salts  ( efpecially 
common  Salt;  (nor  is  it  of  a  much  more  Vola¬ 
tile  Nature  than  they,  nor  capable  of  being  raifed 
more  eafily,  or  by  a  Idler  heat.  But  fince  Soot, 
and  that  which  produces  it,  Smoak,  is  found  to 
abound  very  much  with  a  truly  Volatile  Salt;  and 
fince  fuch  a  kind  of  Salt  is  produced  frequently  by 
the  Putrefadion  of  Animal  and  Vegetable  Bodies, 
there  is  good  reafon  to  fuppofe  the  Air  may  abound 
with  Saks  of  this  kind  :  As  alfo  with  many  decom¬ 
pounded  ones,  of  very  different  Kinds  and  Natures, 
and  to  which  no  proper  name  can  well  be  align¬ 
ed;  and  therefore  they  have  been  called  Anonymous, 
by  Mr.  Boyle,  and  many  others. 

NITRUM,  or  Nitre,  is  alfo  called  Sal-nitri,  or 
Salt-Nitre,  from  its  likenefsto  Salt,  and  Salt-petrae, 
or  Salt  Petre,  from  its  (Looting  on  Walls,  which 
is  thus  chara&erifed  ©  by  the  Chymifts,  and  is 
alfo  called  try  other  various  and  senigmatical 
Names,  which  lhall  be  fet  down  with  their  Inter¬ 
pretations,  as  they  more  conveniently  offer  them- 
felves  in  other  Places  of  this  Difcourfe,  fed  nominet 
quo  quifli  vocabulo  vclit,  modo  de  re  conftet  inter 
nos,  iaith  G.  Agricola.  It  is  no  matter  by  what 
Name  it  is  called,  fo  we  agree  about  the  thing; 
which  is  next  to  be  defined. 

The  Peripatetical  Definition  of  Nitre. 

Nitre  is  generally  called  a  Salt,  of  which  it  is 
accounted  a  Species.  G.  Agrtcola  calls  it  a  con¬ 
crete  Juice,  which  he  likewife  puts  for  a  Genus 
to  Salt,  Allum,  and  Vitriol,  which  are  all  diflo- 
luble  in  Water;  and  we  may  without  more  logical 
nicety,  only  adding  the  word  Mineral,  admic  of 
either  Genus. 

And  to  compleat  our  Definition,  we  muft  add 
its  Difference ;  but  becaufe  we  are  fo  ignorant  of 
the  eflential  Forms  of  Things,  efpecially  of  Sub- 
ftances  (the  right  underftanding  of  which,  as  one 
expreffeth  himfelf,  may  juftly  be  faid  to  tranicend 
the  Zenith  of  the  molt  raifed  Capacity,  and  to  be 
placed  in  a  Terra  Incognita  to  the  beft  travell’d  of 
human  Underftandings)  we  muft  therefore  fubfti- 
tute  its  proper  Accidents,  which  flow  from  their 
fubftantial  Form,  and  are  reciprocal  with  it,  by 
which  it  ftiall  be  fufficiently  deferibed.  The  Lo¬ 
gician  thus  imitating  the  Phyfitian  in  difpenfing  the 
famous  Theriaca,  who  rather  than  be  without  io 
excellent  a  Medicine  for  want  of  a  tew  Ingredients, 
hath  his  Succedanea  to  fupply  their  room,  and  the 
Antidote  rendred  no  lefs  effectual. 

Xhefe  Properties  of  Nitre  are  its  Figure,  1  afte 
and  Inflammability  ;  we  lhall  refer  its  firft  and 
fecond  Qualities  to  its  Virtues  and  Ufe. 

i.  The  Figure  of  Nitre  is  long  like  Needles, 
which  may  be  ocularly  demonftrated  by  diflolving 
fome  Nitre  in  Water,  and  boiling  it  aw3y  till  it 
will  fhoor,  then  pour  it  into  a  wooden  Difh,  and 
fet  it  in  a  cool  Place,  and  you  will  perceive  it  as  it 
cooleth,  to  (hoot  in  Stirias,  or  long,  fmall  Figures 
like  Needles,  to  which  Philolbphers  moft  ufually 
refemble  it,  and  accordingly  exprefs  themfelves; 
which,  when  it  hath  all  ibot,  pour  off  the  Water, 
and  you  will  fee  the  Cryftallixacions  condens’d  toge¬ 
ther  at  the  Sides  and  Bottom  of  the  Difti  in  large 


Figures,  but  long  and  very  white,  the  Form  of 
which  you  may  then  cxa&iy  contider. 

2.  It  hath  a  fait,  (harp  and  cooling  Tafte;  it  is 
very  hard  to  exprefs  the  Tafte,  but  by  the  Senfe 
iffelt ;  and  therefore,  as  I  would  have  the  Figure 
obferved,  according  to  the  former  practical  Me¬ 
thod,  fo  I  would  have  the  T afte  experimented  by 
the  Senfe  itfelf,  by  which  it  will  be  perceived 
different  from  any  thing  which  refemblcth  it. 

3.  It  is  Inflammable,  which  is  experimented  by 
putting  a  little  in  the  Fire,  it  immediately  takes 
Flame  and  burns,  leaving  little  Calx  and  Alhes 
behind  it;  which  Fire  hath  thefe  Properties. 

1.  That  it  bums  with  Speed  and  Vehemency, 
not  fo  gradually  or  mildly  as  other  Subftances. 

2.  It  burneth  downwards,  contrary  to  others, 
which  afeend;  which  may  be  worth  our  obfer- 
ving,  by  putting  about  the  Quantity  of  an  Ounce 
in  a  Fire-iliovel,  and  a  live  Coal  upon  it ;  when 
it  is  all  burned,  the  Firefhovel  in  the  Bottom  will 
be  red  hoc,  and  burn  through  whatfoever  is  under 
it;  if  you  put  it  in  like  Manner  on  a  Board, 
Brick  or  Stone,  it  burns  in  them  a  Hole  proportiona¬ 
ble  to  the  Quantity  burnt. 

3.  We  may  alfo  take  Notice  of  the  Clearnefs 
and  Brightness  of  its  Flame,  difperfing  itfelf  into 
Beams  like  the  Sun  in  its  greateft  Splendor,  and  is 
probably  by  Sendivogius  called  the  central  Sun; 
there  doth  alfo  proceed  a  great  Noife,  Smoke  and 
Smell  from  it,  which  is  very  obfervab’e ;  and  from 
this  burning  quality  it  is  faid  to  be  a  Water  which 
containeth  Fire,  by  Sir  Kenelm  Digby.  But  thefe 
Properties  being  demonftrable,  the  Mind  of  a  Phi- 
lofopher  cannot  reft  with  the  Knowledge  of  the 
Quod fit  of  them,  without  the  Quid  ft  cum  Scire: ; 
according  to  the  Pbilcfopher,  eft  per  caufam  Scire, 
as  he  would  not  vainly  attempt  what  is  i.ndemon- 
ftrable,  fo,  what  is  capable  of  Logical  Demon- 
ftration,  he  would  not  negleff;  and  this  being  fo 
difficult  to  perform,  not  only  in  this,  but  in  ether 
Subje&s  of  Natural  Philofophy,  it  is  called  but  a 
probable  Science ;  and  perhaps  1  might  have 
pafled  without  this  Queftion,  had  I  not  propofed 
it  myfelf.  But  it  is  already  anfwered,  if  I  fay  they 
are  demonftrated  by  their  Form  from  which  they 
flow,  and  in  the  Room  of  which  they  ftand  in 
our  Definition,  and  reciprocal  with  their  Subject; 
and  as  it  is  Peripatetical,  fo  it  is  no  lefs  Philofophica! , 
for  thefe  Properties  are  fo  peculiar  to  th'eir  Sub¬ 
ject,  that  they  can  flow  from  nothing  elfe  but  their 
fpecifical  Form ;  and  what  other  reafons  may  be 
given  which  I  have  read  or  thought  of,  may  be 
too  fubtil  to  hold ;  and  what  validity  they  have,  ’ns 
only  as  they  are  reducible  to  this;  and  it  may  but 
more  betray  our  Ignorance  to  mention  them ; 
neither  doth  it  lefs  become  a  Philofopher  than  the 
Vulgar,  to  propofe  the  Nature  of  the  Thing  for 
the  Caufe,  till  we  can  give  a  nearer  and  fuch  a 
one  in  which  animus  quiefcat. 

3.  But  it  is  the  Quality  of  a  good  Definition, 
not  only  to  declare  itfelf  fo  as  to  be  known,  but 
alfo  diftinguifhed  from  all  other  like ;  as  I  might 
particularife  in  this  Example,  how  that  thels  Qua¬ 
lities  are  propria  quarto  modo,  qua:  conveniunt  omni , 
felt,  &  J'emper,  which  if  they  are  experimentally 
known,  the  moft  exaft  Botanift  cannot  more  cer¬ 
tainly  know,  or  nicely  difttnguiffi  between  the 
Leaves  of  wild  Campion  and  Scabious,  or  Scor- 
2onera  and  Tragopogon,  or  other  Herbs  which  fo 
much  refemble  one  another;  the  experienced 
Druggift  ffiall  not  more  accurately  difeover  a  fo- 
phifticated  Drug  from  a  real,  than  our  Nitrariun 
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may  diftinguifh  between  Nitre  and  Salt,  Allum 
and  Vitriol,  which  are  fo  like  one  to  another,  and 
may  be  miftaken  by  a  fuperficial  Obferver;  but  I 
(hall  only  (hew  the  Differences  between  Nitre  and 
Salt,  that  by  this  Comparifon  it  may  be  better 
underftood. 

Though  Salt  agreeth  with  Nitre  in  the  Genus, 
that  it  is  a  mineral  Salt,  or  concrete  Juice,  yet 
they  differ  To  in  their  Properties,  that  they  Teem 
contrary  to  one  another.  For,  i.  Nitre  (hoots 
long  in  Needles,  but  Salt  (hoots  in  Tefleras  or 
Squares.  2.  Salt  hath  the  fame  Tafte  with  its 
Name,  and  is  hot  and  fiery,  contrary  to  Nitre, 
which  is  very  cooling.  3.  It  is  as  contrary  alfo  in 
its  burning  ;  Salt  (like  Gold)  being  incombuftible, 
but  Nitre  totally  inflammable. 

Of  the  Generation  and  Place  of  Nitre. 

The  Generation  of  natural  Bodies  is  done  in  fe- 
cret,  which  may  (eem  to  be  noc  only  for  the  pre- 
ferving  of  Heat,  being  a  chief  Inftrument  in  na¬ 
tural  Productions,  but  that  fo  fublime  and  curious 
a  Myftery  might  not  vulgarly  be  proftituted,  but 
to  her  moft  intellectual  Obfervers,  who  by  the 
Eye  of  Reafon  can  inveftigate,  what  cannot  be 
difeovered  by  the  outward  Senfe.  Hence  the 
Manner  of  the  Generation  of  Minerals,  Vegeta¬ 
bles,  and  Animals  are  as  obfeure  and  hid,  as  the 
dark  fubterraneous  Mines,  the  impervious  earthly 
Vegetable,  and  Female  Animal  Matrix,  being  the 
Places  of  their  Formation,  which  hath  caufed  thofe 
Enquiries  the  Searchers  of  Nature  have  made  into 
thefe  Secrets.  They  have  endeavoured  to  fee  the 
Generation  of  a  Plant,  by  putting  it  into  the 
tranfparent  Element  of  Water.  How  curioufly 
have  many  Philofophers  watched  the  hatching  of 
an  Egg,  that  for  all  the  inclofure  of  the  Sperm  in 
the  Shell,  and  covered  with  the  Hen,  itihould  not 
be  kept  fecret;  yet  fome  Chymifts  pretends  to  know 
the  Generation  of  Metals  lo  well,  that  they  can 
both  imitate  and  perfect  Nature  in  her  Mineral 
Operations.  The  Works  of  Art  as  well  as  Nature, 
are  kept  as  obfeure  in  their  making.  The  labo¬ 
rious  Bee  makes  the  Fabrick  of  her  Combs  in  the 
dark,  and  within  them  the  Quinteffence  of  her 
Honey.  The  Silk- worm  works  within  her  Web. 
The  Phyficians  Experiments  are  privately  difpenfed, 
which,  though  freely  communicated  in  their  Ufe, 
yet  are  more  concealed  in  their  Preparations ;  fo 
that  we  know  the  things  themfelves,  but  not  the 
Manner  of  their  Productions.  No  lefs  obfeure  is 
Nitre  in  its  Birth,  and  as  difficult  to  be  explained  ; 
but  we  cannot  better  adhere  to  any  Opinion*  than 
to  that  of  our  later  Philofophers,  viz.  not  that 'it  is 
a  foie  Mixture  of  the  Elements,  but  that  Nitre, 
with  other  Minerals,  in  the  Beginning  of  the 
World,  was  firft  created  in  the  Earth ;  and  by  the 
Power  given  to  it  from  the  Creator,  hath  prelerv’d 
and  multiply^  itfelf.  And  fo  from  the  Creation, 
not  only  the  Formation  of  its  own  Body,  but  its 
Propagation  and  Perpetuation  proceeds.  Now, 
that  the  Form  of  Minerals  is  multiplicative  of  it¬ 
felf  in  a  difpofed  Matter,  and  proper  Place,  is  par¬ 
ticularly  proved  in  Nitre  itfelf ;  for,  although  ic  be 
extracted  out  of  nitrous  Earth,  yet  out  of  the 
Mater  Nitri  vel  Petra,  the  feminary  Principle  re¬ 
maining  in  the  Earth,  there  is  more  generated  and 
increafed,  and  that  not  once,  but  often ;  as  is  well 
known  to  vulgar  Extractors  of  it. 
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The  Place  of  Nitre. 

A  Perfon  famous  for  any  Art  or  Science  dif- 
courfed  of,  his  Place  of  Habitatton  is  prefently  en¬ 
quired  after.  The  Relation  of  a  Plant  of  an  heal¬ 
ing  Virtue,  is  not  feldom  interrupted  with  an  En¬ 
quiry  after  its  place  of  Growth;  and,  thatChymiffc 
which  fhould  be  ignorant  of  the  Ground  in  which 
Nitre  is,  and  yet  his  chief  Agent  in  his  Operations, 
would  be  as  culpable,  as  that  Galenift  who  pre- 
feribes  fuch  Plants,  of  whofe  Form  and  place  of 
Growth  he  is  too  often  ignorant.  The  Artillery 
Man  hath  recourfe  to  this  place,  as  to  his  Maga¬ 
zine,  from  whence  he  is  furniihed  with  the  bed  of 
Weapons;  therefore,  to  prevent  a  Quelfion,  as 
well  as  to  perform  what  neceflarily  belongs  to  this 
Difcourfe,  we  are  next  to  (hew  the  Place  in  which 
Nitre  is  bred,  and  is  refident  in. 

The  Place  famous  for  Nitre  among  the  Anti- 
ents,  was  chiefly  Egypt,  where  were  the  Nicrarke, 
or  Nitre  Works;  but  now  Eafl-lndia,  which 
glorieth  as  much  in  this,  as  in  its  Spices,  and  Bar¬ 
bary,  are  the  chief  Places;  in  many  Parts  of  which 
Countries  it  is  artificially  extracted,  and  tranfported 
to  us.  But  it  is  not  there  only  confined,  Nitrum 
fert  omnis  Tellus ;  it  is  an  Ubiquatarian,  though  no 
place  will  fcarce  hold  it,  being  fo  eafily  fublimed 
into  the  Air,  or  dififolv’d  in  Water;  yet  there  is 
no  place  without  it,  though  it  be  noc  openly  in  all 
Countries  to  be  extracted,  as  in  Afia  or  Africa , 
yet  it  is  in  our  Houfes,  on  Walls,  and  in  the  ear¬ 
then  Floors  of  Halls,  Cellars,  Butteries,  <&c.  and 
other  out-Houfes,  as  Barns,  Stables,  Pidgeon-houfes, 
<&c.  which  are  capable  of  breeding  and  retaining 
it,  where  it  is  often  vifibly  apparent  in  its  proper 
Figure,  and  whence  it  is  vulgarly  known  to  be 
extracted. 

NITRE.  See  Clark's  Natural  Hi  [lory  of  Nitre. 
Lond.  1670.  in  8 vo.  Mr.  Boyle's  Trail  about  the 
Eedintegr ation  of  Salt  Petre. 

NOBLE;  there  hath  not  been  any  Piece  of 
Gold  (or  Silver)  of  this  Name  coined  with  us  fince 
9  H.  5.  They  were  firft  coined  by  E.  3.  1744. 
The  Noble  contained  80  Pence ;  its  half,  which 
was  then  called  Obolus  40  d,  its  4th  Part  the  Qua- 
drans  or  Farthing  in  thefe  Days  20  d. 

NOCTAMBLJLO,  or  Noffambulus,  is  one  who 
walks  in  his  Sleep. 

NOCTURNAL,  is  an  Inflrument  made  of  Box, 
Ivory  or  Brafs,  divided  on  both  (ides,  to  take  the 
Altitude  or  Depreflion  of  the  Pole-Star,  in  refpeCt 
to  the  Pole  itfelf,  in  order  to  find  the  Latitude 
and  nearly  the  Hour  of  the  Night. 

There  are  feveral  Sorts  of  Nofturnals,  of  which 
fome  may  be  Projections  of  the  Sphere;  fuch  as 
the  Hemifpheres  or  Planifpheres  on  the  Plane  of 
the  Equinoctial ;  but  the  Seamen  ufe  only  two, 
and  the  Manner  of  ufing  either  is  the  fame.  One 
of  them  is  fitted  for  the  Pole-Star  and  the  firft  of 
the  Guards  of  the  Little  Bear ;  and  the  other  for 
the  Pole-Star  and  the  Guards  or  Pointers  (  as  (ome 
call  them  )  of  the  Great  Bear. 

The  Inflrument  confiftsof  three  Parts  or  Pieces; 
the  largeft  of  which  hath  a  Handle  to  hold  ic  by 
when  you  would  obferve;  and  oppofite  to  the 
Handle  there  is  a  fmall  Tooth  or  Point,  which  ( if 
it  be  made  for  the  Little  Bear)  (lands  againft  the 
25th  of  April ;  but  it  for  the  Great  Bear,  againfl 
the  1 7th  of  February ;  which  are  the  Times  of  the 
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Year  when  thofe  Stars  come  to  the  Meridian 
at  12  at  Night.  On  this  bigger  Part  or  Piece 
then  are  two  Circles  defcribed  ;  the  outermoft  hath 
the  Months  and  their  Days,  and  the  innermoft 
hath  the  24  Hours  of  a  Natural  Day  ;  on  the 
backfide  of  this  Piece  alfo  are  the  32  Points  of  the 
Compais  defigned,  and  marked  with  their  initial 
Letters. 

The  fecond  Part  of  the  No&urnal  hath  two 
Circles  defcribed  on  it;  of  which  the  outermoft  is 
divided  into  29  ~  equal  Parts,  for  the  Days  of  the 
Moon’s  Age;  and  in  the  innermoft  into  24  Hours: 
And  at  the  Beginning  of  the  Days  of  the  Moon’s 
Age,  and  at  XU,  there  is  a  Tooth  to  be  let  to  the 
Day  of  the  Months  in  the  upper  Part. 

The  third  Part  is  an  Index  with  a  Fiducial 
Edge  iftiiing  from  the  Centre;  and  muft  be  fo 
long,  that  a  good  Part  of  it  may  extend  beyond 
the  outermoft  or  biggeft  Piece.  Thcfe  three  Parts 
are  fo  ordered,  that  by  Means  of  a  fmall  hollow 
Brafs  Socket  they  are  made  to  move  about  the 
Centre  of  the  Inftrumenr.  See  the  Fig.  annexed. 


The  Ufes  of  this  Inftrument  are; 

'  % 

1 .  To  find  the  Hour  of  the  Night. 

To  do  which,  fet  the  Tooth  to  the  middle  Part 
of  the  Day  of  the  Month,,  and  then  turning  the 
forefide  of  the  Inftrument  towards  you,  hold  it  up 
towards  the  North,  and  incline  the  upper  Part  to¬ 
ward  you,  till  thro’  the  Hole  in  the  Middle  you 
r  can  fee  the  Pole-Star ;  there  hold  it  faft,  and  turn 
the  long  Index  about,  till  by  its  Edge  you  can  fee 
either  the  fir  ft  of  the  Guards  of  the  little  Bear,  or 
the  Pointers  of  the  great  Bear,  ( according  as  the 
Inftrument  is  made )  and  then  (hall  the  Edge  of 
the  Index  or  Ruler,  in  the  innermoft  Circle  of  the 
middle  Part  fhew  you  the  true  Hour  of  the 
Night. 

2.  To  find  on  what  Point  of  the  Compafs  the 
Guards  are. 

This  will  appear  on  the  backfide  of  the  Noctur¬ 
nal,  after  you  have  found  the  Hour  of  the  Night, 
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as  above ;  for  the  Index  will  be  on  the  fame  Point 
of  the  Compafs  as  the  Guards  really  are. 

3 .  To  fi?id  at  what  Hour  the  Moon  will  be  full 
South  on  any  Day  of  her  Age. 

Seek  the  Moon’s  Age  in  the  outermoft  Circle 
of  the  middle  Piece,  and  then  right  againft  it  in 
the  innermoft  Piece,  is  the  Hour  required. 

Thus  if  the  Moon  be  n  Days  old,  you  will 
find  (he  will  be  on  the  Meridian  at  8  Hours 
48  min. 

NOCTURNAL  Ark,  is  that  Space  in  the 
Heavens  which  the  Sun,  Moon  or  Stars,  run  thro’ 
from  their  Rifing  to  their  Setting. 

Semi  NOCTURNAL  Arch  of  the  Sun  [in 
Aftronomy']  is  that  Portion  of  a  Circle  which  the 
Sun  paffes  over  between  our  Meridian,  and  the 
Point  of  the  Horizon  wherein  it  rifes ;  or  between 
the  Point  of  the  Horizon  where  he  fets  and  our 
Meridian. 

NOCTURNAL  Pains  [  with  Phyftcians  ]  Pains 
that  frequently  are  concomitant  of  Venereal  Dif- 
orders,  which  can  only  be  palliated  with  Narco¬ 
ticks;  nor  be  entirely  remov’d  by  any  thing,  but  a 
Mercurial  Courfe  or  along  continued Ufe  of  Diet- 
Drinks. 

NOCTURNLABE,  is  an  Inftrument  ufed  to 
find  how  much  the  Ifiorth  Star  is  higher  or  lower 
than  the  Pole  at  all  Hours  of  the  Night. 

NOCTILUCA,  is  one  of  the  two  kinds  of  Phof¬ 
phorus  ^  the  former  of  which,  fuch  as  the  Bolo- 
man  Stone,  Hermetick  Phofphorus  Balduini,  &c. 
will  not  fhine,  except  firft  expofed  to  the  Sun¬ 
beams,  but  this  kind  of  Notfiluca,  is  a  felf-fhi- 
ning  Subftance,  which  requires  the  being  expofed 
to  no  Light  to  render  it  Luminous :  As  the  Phof¬ 
phorus  made  of  Urine,  &c.  which  fee  in  Phofpho¬ 
rus. 

Mr.  Boyle  in  his  Book  of  the  Aerial  Noftiluca , 
reckons  three  of  thefe  Noffiluca. 

1.  The  Gummous,  Confiftent  or  Conftant  one, 

(  as  fome  Germans  call  it)  which  is  in  the  Form  of 
a  Confiftent  Body. 

2.  The  Liquid  Nottiluca,  which  probably  is  only 
the  former  diftolved  in  a  proper  Liquor. 

3.  The  Aerial  Nottiluca,  becaufe  it  would  im¬ 
mediately  begin  to  fhine,  on  being  expofed  to 
the  open  Air.  See  theProcefs  for  this  laft,  P.  105. 
of  the  afore-mentioned  Book,  which  being  much 
the  fame  with  that  of  the  Phofphorus,  commonly 
made  out  of  Human  Urine,  I  have  omitted.  See 
Phofphorus. 

NODATED  Hyperbola  :  So  Sir  If  Newton  calls 
a  peculiar  kind  of  Hyperbola,  which  by  turning 
round  decuffates  or  erodes  itfelf.  See  Curves. 

NODE  [in  Surgery  ]  a  Tumour  arifing  on  the 
Bones  commonly  proceeding  from  fome  Venereal 
Caufe. 

NODES,  in  Afirono?ny,  fignify  the  Points  of 
Interfe&ion  of  the  Orbit  of  the  Sun,  or  any  Pla¬ 
net,  with  the  Ecliptick,  fo  that  the  Point  where  a. 
Planet  pafTes  over  the  Ecliptick,  out  of  Southern 
into  Northern  Latitude,  is  called  the  North  Node : 
And  where  it  defeends  from  North  to  South,  ’tis 
the  South  Node ;  which  Nodes  (  according  to  fome) 
change  their  Places  in  the  Zodiack,  like  the  Pla¬ 
nets:  But  Sir  If.  Newton  proves  Prop.  14.  Lib.  3. 
that  the  Nodes  of  all  the  Planets  Orbits  (  as  well  as 
their  Aphelia  )  are  at  R.eft. 

NODULUS,  Nodus,  is  a  Bag  of  fuch  fuitable 
Ingredients  as  the  Difeafe  requires,  put  into  Beer 
or  Wine,  the  Tin&ure  whereof  the  Patient  is  to 
drink.  4  U  u  u  NODL^S 
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NODUS  or  Node,  in  Dialing,  is  a  certain  Point 
in  the  Axis  or  Cock  of  the  Dial,  by  the  Shadow 
of  which,  either  the  Hour  of  the  Day  in  Dials 
without  Furniture,  or  the  Parallels  of  the  Suns 
Declination,  his  Place  in  the  Ecliptick,  the  Italian 
or  Babylonijh  Hours ,  &c.  are  fhown,  in  fuch  Dials 
as  have  Furniture. 

’Tis  an  eafy  thing,  and  fometimes  of  good  Ufe, 
to  make  Dials  which  (hall  fliew  the  Hour  of  the 
Day  by  an  Hole  or 

NODUS.  One  Method  of  which,  Mr.  Collins 
at  the  End  of  his  Sedtor  on  a  Quadrant,  gives  as 
follows. 

Firft,  Draw  an  Horizontal  Dial  for  the  Lati¬ 
tude  propofed :  Then  by  the  Help  of  the  Sun’s 
Azimuth  ( which  may  be  found  by  a  Quadrant ) 
or  by  knowing  the  Hour  of  the  Day  by  that  Ho¬ 
rizontal  Dial,  draw  a  true  Meridian  from  the 
Hole  or  Nodus  propofed,  both  above  in  the  Ceiling, 
and  below  on  the  Walls  and  Floor  of  the  Room; 
fo  that  if  a  Right  Line  were  extended  from  the 
faid  Hole  or  Nodus  to  any  Point  in  any  of  thole 
Lines,  it  would  be  in  the  Meridian  Circle  of  the 
World. 

Next,  Fix  the  End  of  a  Thread  in  the  Centre 
of  the  Hole  or  Nodus,  and  move  the  other  End 
thereof  up  or  down  in  the  faid  Meridian  drawn 
on  the  Ceiling  or  Wall,  until  by  applying  the 
fide  of  a  Quadrant  to  that  Thread,  it  is  found 
to  be  elevated  equal  to  the  Latitude  of  the  Place, 
then  that  Thread  is  diredtly  fituated  parallel  to 
the  Axis  of  the  World,  and  the  Point  where  the 
End  of  that  Thread  toucheth  the  Meridian  either 
on  the  Ceiling  or  Wall,  is  that  Point  in  the  diredt 
Axis  fought  for;  wherein  fix  one  End  of  the 
Thread,  which  Thread  will  be  of  prefent  Ufe 
in  projedting  the  Hour-Points  in  any  place  pro¬ 
pofed. 

Then  place  the  Centre  of  the  Horizontal  Dial 
in  the  Centre  of  the  Hole  or  Nodus,  and  fituate  it 
exadtly  parallel  to  the  Horizon,  and  its  Meridian 
in  the  Meridian  of  the  World,  (which  may  eafily 
be  done,  if  at  the  Inftant  you  know  the  true  Hour 
of  the  Day  )  then  take  the  Thread,  whofe  End  is 
fixed  in  a  Point  in  the  diredt  Axe,  and  move  it  to 
and  fro,  until  the  Thread  doth  interpofe  between 
your  Eye,  and  the  Hour  Line  on  the  Horizontal 
Dial,  and  keeping  your  Eye  in  that  Pofition,  make 
a  Point  or  Mark  where  you  pleafe,  fo  that  the 
Thread  may  interpofe  between  that  Point  and  your 
Eye;  which  Point  fo  found,  will  fhew  the  true 
Time  of  the  Day  at  that  Hour  all  the  Year  long, 
the  Sun  Ihining  thereon,  fo  will  the  Point  and  the 
faid  Thread  ferve  to  fhew  the  Hour  inffead  of  an 
Hour-Line. 

In  like  manner,  the  Thread  fixed  in  the  Axis, 
may  be  again  moved  to  and  fro,  until  the  Thread 
doth  interpofe  between  the  Eye  and  any  other 
Hour-Line  defired  on  the  Horizontal  Dial,  and 
then  ( as  before )  make  another  Point  or  Mark  in 
any  Place  at  pleafure,  by  projedting  a  Point  from 
the  Eye,  fb  that  the  Thread  interpofe  between 
that  Point  to  be  made,  and  the  Eye,  fo  will  that 
Point  fo  found  fhew  the  true  Time  of  the  Day 
for  the  fame  Hour  that  the  Hour- Line  did  on  the 
Horizontal- Dial,  which  was  fhadowed  by  the 
.Thread. 

Thus  you  may  proceed  (by  the  help  of  that  Thread 
and  the  feveral  Hour-Lines  on  the  Horizontal  Dial ) 
to  find  the  other  Hour-Points,  which  muff  have 
the  fame  Numbers  fet  to  them,  as  the  Hour-Lines 
on  the  Horizontal  Dial  have. 


Otherwife,  to  make  a  Dial  from  a  Hole  in  any 
Pane  of  Glafs  in  the  Window,  and  to  graduate  the 
Hour-Lines  on  the  Ceiling,  Floor,  <&c.  that  Hole  is 
fuppofed  to  be  the  Centre  of  the  Horizontal  Dial, 
and  being  truly  placed,  the  Stile  thereof,  if  fuppo¬ 
fed  continued,  will  run  into  the  Point  in  the  Meri¬ 
dian  of  the  Ceiling  before  found,  where  a  Thread 
is  to  be  fixed ;  then  let  one  extend  a  Thread  faff- 
ened  in  the  Centre  of  the  Horizontal  Dial,  parallel 
to  the  Florizon  over  each  refpedtive  Hour- Line, 
and  holding  it  ffeady,  let  another  extend  the  Thread 
faffned  in  the  Meridian  in  the  Ceiling,  along  by 
the  Edges  of  the  Horizontal  Thread,  which  will 
find  divers  Points  on  the  Ground,  thro’  which,  if 
Hour-Lines  be  drawn,  the  Sun  ihining  thro’  the 
Hole  in  the  Pane  of  Glafs,  will  fhew  the  Time  of 
the  Day. 

For  the  Points  that  will  be  thus  found  on  the 
Beam  or  Tranfome,  the  Thread  fixed  in  the 
Ceiling,  or  inftead  of  it  a  piece  of  Tape  there 
fixed  muff  be  moved  fo  up  and  down,  that  the 
Spot  of  the  Sun  may  fhine  upon  it;  and  being 
extended  to  the  Tranfome  or  Beam,  graduated 
with  the  Hour-Lines,  it  there  fliews  the  Time  of 
the  Day. 

Note.  That  ’twill  be  convenient  to  have  that 
Pane  of  Glafs  darkned,  through  which  that 
Spot  is  to  fhine. 

In  like  manner  may  a  Dial  be  made  from  a  Nail- 
head,  a  Knot  in  a  String  tied  any  where  acrofs,  or 
from  any  Pin  driven  into  the  Bar  of  the  Window, 
and  the  Hour- Lines  graduated  upon  the  Tranfome 
or  Board  underneath. 

To  make  a  Refledted  Dial  on  the  Ceiling  of 
the  Room,  is  only  the  contrary  of  this,  by  fup- 
pofing  the  Horizontal  Dial,  with  its  Stile,  to  be 
turned  downwards,  and  run  into  the  true  Meri¬ 
dian  on  the  Ground,  where  the  Thread  is  to  be 
fixed,  and  to  be  extended  along  the  former  Hori¬ 
zontal  Thread  (held  over  the  refpedtive  Hours) 
upward,  to  find  divers  Points  in  the  Ceiling. 

NOLI  me  t anger e,  is  a  fort  of  Canker  in  the 
Face,  efpecially  above  the  Chin;  there  arifes  a 
Tumour  or  Ulcer  about  the  Mouth  and  Nofe, 
like  an  exulcerated  Canker,  which  grows  flowly 
at  the  beginning,  like  a  little  Pimple;  it  remains 
a  whole  Year,  otherwile  is  lefs  troublefome  than  a 
Canker,  which  gnaws  and  eats  more  in  one  Day, 
than  a  Noli  me  t anger e,  doth  in  a  Month. 

NOMINATION;  this  Word  as  well  by  the 
Canonifls  as  common  Lawyers,  is  ufed  for  a 
Power  that  a  Man  hath  by  venue  of  a  Manor 
or  otherwife,  of  appointing  or  naming  a  Clerk  to 
a  Patron  of  a  Benefice,  to  be  by  him  prefented  to 
the  Ordinary. 

NOMBRIL  or  Navel -Point  in  an  Efcutcheon: 
See  the  Word  Efcutcheon. 

NOMAL,  are  deep  and  putrid  Ulcers  in  the 
Mouth.  Blanchard. 

NOME,  in  algebra,  is  any  Quantity  with  a  Sign 
prefixed  to  it,  and  by  which  ’tis  ufualiy  connected 
with  fome  other  Quantity,  and  then  the  whole  is 
called  a  Binomial,  or  Trinomial,  &c.  Thus<J-f-£ 
is  called  a  Binomial,  whofe  Names  are  a  and  b ; 
and  a  ~f-  b  -f-  c  is  a  Trinomial,  whofe  Names  are 
a,  b,  and  c,  &c, 

NON-ABILITY,  in  Lawis  an  Exception  taken 
againft  the  Plaintiff  or  Defendant,  upon  fome  Cauie 
why  he  cannot  commence  Suit  in  Law,  as  Praemu¬ 
nire,  Outlawry,  Prof  eft  in  Religion,  Excommunicate, 
or  a  Stranger  born,  which  laft  holds  only  in  Actions 
real  and  mix’d,  and  not  in  PerfonaL  except  he  be 
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a  Stranger  and  an  Enemy.  The  Civilians  lay* 
That  fuch  a  Man  hath  not  Perfonam  fandi  in  ju- 
dicio. 

NON  admit t as.  See  Ne  admit tas. 

NON  AGE,  a  Term  in  Law,  fignifying  all  that 
Time  of  a  Man’s  Age,  under  one  and  twenty 
Years  in  fome  Cafes,  and  fourteen  in  others,  as 
Marriage. 

NONAGESIMAL  Degree,  is  the  higheft  Point, 
or  90th  Degree  of  the  Meridian. 

NONAGIUM  [in  Lavs]  the  ninth  part  of 
moveable  Goods  which  was  antiently  paid  in  the 
nature  of  a  Mortuary  being  claim’d  by  the  Clergy 
upon  the  Death  of  their  Parifhioners. 

NON  Appearance  [in  Lavs']  a  Default  in  not 
appearing  in  a  Court  of  Judicature. 

NON-CLAIM,  a  Term  in  Law,  fignifying  the 
Omiffion  or  Negledt  of  him  that  ought  to  chal¬ 
lenge  his  Right  within  a  time  limited,  by  which 
Negledt  he  is  either  barr’d  of  his  Right,  as  at 
this  Day  upon  Non-claim  within  five  Years  after  a 
Fine,  and  Right  to  him  accrued;  or  of  his  Entry 
by  his  Defcent,  for  want  of  Claim,  within  five 
Years  after  the  Dijfefn. 

NON  compos  mentis ;  That  is,  not  of  found 
Memory  or  Underftanding ;  of  fuch  in  Common 
Law  they  reckon  : 

Firft,  An  Ideot  born. 

Secondly,  He  that  by  Accident  wholly  lofeth 
his  Memory  and  Underftanding. 

Thirdly,  A  Lunatick,  that  hath  Lucida  inter¬ 
valla ;  fometimes  has  Underftanding,  and  fome- 
times  not. 

4.  He  that  by  his  own  Adt  for  a  Time  depri- 
veth  himfelf  of  his  right  Senfes,  as  a  Drunkard ; 
but  this  laft  kind  (hall  give  no  Privilege  to  him  or 
his  Heirs. 

NON  difiringendo,  is  a  Writ  comprifing  un¬ 
der  it  divers  Particulars,  according  to  divers 
Cafes,  See  Tab.  of  Orig.  Reg.  Verb,  non  difirin¬ 
gendo. 

NONES  of  a  Month,  are  the  next  Days  after 
the  Kalends,  which  is  the  firft  Day.  In  March, 
May ,  June  and  O Bober,  the  Romans  accounted  fix 
Days  of  the  Nones,  but  in  all  the  reft  of  the 
Months  but  four.  They  had  this  Name  probably 
becaufe  they  were  always  9  Days  inclufively,  from 
the  firft  of  the  Nones  to  the  Ides ;  i.  e.  reckoning 
inclufively  both  thofe  Days. 

NON  efi  Culpabilis,  in  Law,  fignifies  the  gene¬ 
ral  Plea  to  an  Adtion  of  Trefpafs,  whereby  the 
Defendant  doth  abfolutely  deny  the  Fad  imputed 
to  him  by  the  Plaintiff;  whereas  in  other  Special 
Cafes  the  Defendant  but  alledgeth  fome  reafon  in 
his  own  Defence. 

NON  ejl  fattum,  is  an  Anfwer  to  a  Declara¬ 
tion,  whereby  a  Man  denieth  that  to  be  his  Deed, 
whereupon  he  is  Impleaded. 

NON  Implacitando  aliquem  de  liber 0  tenement 0 
fine  brevi,  is  a  Writ  to  inhibit  Bayliffs,  &c.  from 
diftraining  any  Man  without  the  King’s  Writ, 
touching  his  Free-hold. 

NON  lntr  omitt  endo,  yuan  do  breve  de  Pr  recipe  in 
Capite  fubdole  impetratur ,  is  a  Writ  directed  to  the 
Jultices  of  the  Bench,  or  in  Eyre,  willing  them  not 
to  give  one  that  hath,  under  colour  of  Intitling 
the  King  to  Land,  &c.  as  holding  ot  him  inCapite, 
deceitfully  obtained  the  Writ  called  Pracipe  in 
Capite,  but  to  put  him  to  his  Writ  of  Right,  if 
he  think  good  to  ufe  it. 

NON  Merchandizanda  Viftualia,  is  a  Writ  di- 
redted  to  the  Juflices  of  AJfze,  commanding  them 
to  enquire.  Whether  the  Officers  of  fuch  Towns 


do  fell  Vidtuals  in  Grols,  or  by  Retail,  during 
their  Office,  contrary  to  the  Statute,  and  to  punilh. 
them  if  they  find  it  true. 

NON  Moleftando,  is  a  Writ  that  Iieth  for  him 
which  is  Mole  [led,  contrary  to  the  Kind’s  Prote- 
dtion  granted  him.  0 

NON -Natural  Things, or  the  Non-Natural Caufes 
of  Difeafes,  as  the  Phyficians  reckon  them  are 
fix,  viz.  The  Air,  Meat  and  Drink,  Sleep  and 
want  of  Sleep,  the  Motions  and  Repofe  of  the 
Body,  the  Retention,  or  Evacuation  of  the  Excre¬ 
ments  and  Recrements  of  ir,  and  the  Paffions  of 
the  Mind. 

NON-Organical  Part  of  an  Animal,  is  that 
whereto  fome  Ufe  is  only  appropriated,  but  no 
Adtion,  as  a  Griftle,  Bone,  Foot,  <&c. 

NON  Ob/lante,  is  a  Claufe  frequent  in  Sta¬ 
tutes  and  Letters  Patent ;  it  fignifies  Notvsithfiand - 
ing,  and  was  firft  brought  in  by  the  Pope,  and  in 
the  Reign  of  Hen.  3.  was  ufed  by  that  King  in  his 
Grants,  <&c. 

NON  omitt.  propt.  aliquam  liber  tat.  is  a  Writ 
that  lies  where  the  Sheriff  returns  upon  a  Writ  to 
him  diredted,  that  he  hath  fent  to  the  Bayliff  of 
fuch  a  Franchife  which  hath  the  return  of  Writs, 
and  he  hath  not  ferved  the  Writ,  then  the  Plain¬ 
tiff7  (hall  have  this  Writ  diredted  to  the  Sheriff  to 
enter  into  the  Franchife,  and  execute  the  King’s 
Procefs  himfelf.  Alfo  the  Sheriff  ffiall  warn  the 
Bayliff,  That  he  be  before  the  Juftices  at  the  Day 
mentioned  in  the  Writ,  and  if  he  come  not,  then 
all  the  Judicial  Writs,  during  the  fame  Plea,  iffu- 
ing,  ffiall  be  Writs  of  Non  Omitt  as,  and  the  She¬ 
riff  ffiall  execute  the  fame. 

NON  Plevin  [in  Law]  a  default  in  not  reple¬ 
vying  Land  in  due  time. 

NON  Ponendis  in  Aftfs  &  Juratis,  is  a  Writ 
founded  upon  the  Statute  of  Wefi.  2  cap.  38.  and 
Articuli  Juper  Chartas,  cap.  9.  which  is  granted 
upon  divers  Caufes  to  Men,  for  the  freeing  them 
from  AJJizes  and  Jurors. 

NON  Procedendo  ad  AJJifam  Rege  inconfulto,  is 
a  Writ  to  flop  the  Trial  of  a  Caufe  appertaining 
unto  one  that  is  in  the  King’s  Service,  &c.  until 
the  King’s  Pleafure  be  further  known. 

NON  Ref  dent  ia  pro  Clericis  Regis,  is  a  Writ: 
diredted  to  the  Ordinary,  charging  him  not  to 
moleft  a  Clerk  employ’d  in  the  King’s  Service,  by 
reafon  of  his  Non-Re (idence. 

NON -Refidence,  in  Law,  is  applied  to  fuch  Spi¬ 
ritual  Perfons  as  are  not  Refident  on,  but  do  ab- 
fent  themfelves  for  the  fpace  of  a  Month  or  two, 
at  feveral  times  in  one  Year  from  their  Benefices; 
for  Perfonal  Refdence  is  required  of  EcclefiafticaL 
Perfons  upon  their  Cures. 

NON  Sane  Memory,  in  Law,  is  an  Exception 
taken  to  an  Adi  declared  by  the  Plaintiff  or  De¬ 
mandant,  to  be  done  by  another,  whereupon  he 
grounds  his  Plaint  or  Demands:  And  the  Effedfc 
of  it  is.  That  the  Party  that  did  that  Adt  was 
mad,  or  not  well  in  his  Wits  when  he  did  it.  See 
Non  compos  mentis. 

NON  Solvendo  Pecuniam  ad  quam  Clericus 
multtatur  pro  non  Refdentia,  is  a  Writ  prohibit¬ 
ing  an  Ordinary  to  take  a  Pecuniary  Muldt  im- 
pofed  upon  a  Clerk  of  the  King,  for  Non-Ref - 
donee. 

NON-Sk;/,  in  Law,  is  Renouncing  of  the  Suit 
by  the  Plaintiff  or  Demandant,  moft  commonly 
upon  the  Difcovery  of  fome  Error  or  Detedt,  when 
the  Matter  is  fo  far  proceeded  in,  as  that  the  Jury 
is  ready  at  the  Bar  to  deliver  their  Verdidt.  I  he 
Civilians  term  it.  Litis  rtnumiationem.  And  in 
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what  Cafes  a  Man  cannot  be  Non-Srit.  See  the 
Statute  of  2  H.  4.  cap.  7. 

NON  Sum  lnformatus.  See  Informatus  non 
Sum. 

NON  Tenure,  in  Law,  is  an  Exception  to  a 
Count,  by  faying.  That  he  holdeth  not  the  Land 
fpecified  in  the  Count,  or  at  leaft  fome  part  of  it : 
And  ’tis  either  Non  Tenure  General,  or  Non  Tenure 
Special:  The  Special  Tenure,  is  an  Exception,  al¬ 
ledging  that  he  was  not  Tenant  the  Day  when 
the  Writ  was  purchafed.  Non  Tenure  General,  is 
when  one  denies  himfelf  ever  to  have  been  Te¬ 
nant  to  the  Land  in  Queftion. 

NON  TERM  [in  Law']  the  time  of  Vaca¬ 
tion  between  Term  and  Term. 

NORMAL,  the  fame  with  Perpendicular,  or 
at  Right  Angles,  and  ’tis  ufually  fpoken  of  a 
Line  or  a  Plane  that  interfedts  another  Perpendi¬ 
cularly. 

NORTH,  in  Cofmography,  one  of  the  Car¬ 
dinal  Points  of  the  Horizon,  being  that  Interfe&i- 
on  of  the  Horizon  and  Meridian  neareft  the  North 
Pole. 

NORTH-Star,  the  laft  in  the  Tail  of  the  little 
Bear;  called  alfo  the  Pole-Star. 

NORTH-Eaft,  a  Rhumb,  or  Point,  in  the 
middle  between  the  Eaft  and  the  North. 

NORTH-  Weft,  is  a  Point  or  Rhumb  in  the 
middle  between  the  North  and  Weft. 

NORTH  North-Eaft  and  by  Eaft,  are  fubdi- 
vifions  of  the  Compafs  between  the  North  and 
Eaft. 

NORROY,  or  North-Hoy,  i.  e.  the  Northern 
King,  is  the  Title  of  the  Third  of  the  three  Kings 
at  Arms  in  the  Heralds-Office.  His  Province  lies 
on  the  North- fide  of  Trent. 

NORTHERN  Signs  of  the  Ecliptick  or  Zodiack, 
are  thofe  Six  which  conftitute  that  Semi-circle 
of  the  Ecliptick  which  inclines  to  the  Northward 
from  the  Equator,  as  Aries,  Taurus ,  Gemini,  Can¬ 
cer,  Leo,  Virgo. 

NOSOCOMIUM,  is  an  Hofpital  for  Poor  Sick 
People,  where  they  are  attended,  and  cured,  if 
poflible. 

NOSOLOGY  \_N370Kcy let  of  ro<r©-  a  Difeafe, 
and  a oy©~,  Gr.  a  Word]  a  Difcourfe  or  Treadle 
of  Difeafes. 

NOSTRILS  [in  Anatomy  ]  the  two  Apertures 
or  Cavities  of  the  Nofe  through  which  the  Air 
paffes,  ferving  to  convey  Odours  and  to  carry  off 
the  Fituita,  feparated  in  the  Sinus  of  the  Balis  of 
the  Cranium  or  Skull.  They  are  feparated  by  a 
Cartilage  and  lined  with  a  very  fenfible  Membrane. 

NOTATION,  in  Arithmetic,  the  Arc  of 
Characterizing  Numbers,  or  of  defigning  them  by 
proper  Figures. 

The  Choice  of  Arithmetical  Characters  is  Ar¬ 
bitrary.  Hence,  in  various  Nations,  they  are  va¬ 
rious  ;  but  perhaps  there  are  none  fo  commodious 
as  thofe  commonly  ufed  in  Europe,  ufually  laid  to 
have  been  invented  by  the  Arabs,  and  thence 
called  Arabic  Characters;  though  Dr.  Wallis  ob- 
ferves,  that  Altepedi,  an  Arab,  refers  the  Invention 
to  the  Indians. 

T  he  Greeks ,  Hebrews  and  other  Eaftern  Nati¬ 
ons,  as  alfo  the  Homans,  exprefs’d  Numbers  by  the 
Letters  of  their  common  Alphabet. 

NOTATION,  in  Algebra,  is  the  reprefenting 
of  Quantities  by  Letters  of  the  Alphabet;  or 
calling  them  by  thofe  Names. 

NOTARY,  is  mentioned  in  27  E.  3.  and  is 
a  Scribe  or  Scrivener,  which  makes  Ihort  Draughts 
of  Writings  or  Inftruments.  Ac  this  Day  we  call 


him  a  Notary  or  Notary  Publick,  that  attefts  Deeds 
or  Writings  to  make  them  authentick  in  another 
Country;  and  chiefly  in  Bufinels  relating  to  Mer¬ 
chants. 

NOTES  in  Muflck,  are  certain  Terms  inven¬ 
ted  to  diftinguifh  the  Degrees  of  Sound  in  T uning, 
and  the  Proportion  of  Time  thereto  belonging: 

'  For  in  regard  that  a  Voice  doth  exprefs  a  Sound 
beft,  when  it  pronounceth  fome  Syllable  or  Word 
with  it,  fix  feleCt  Syllables  were  formerly  ufed 
to  that  Purpofe,  afeending  and  defeending  in 
order,  viz.  Ut,  He,  Mi,  Fa,  Sol,  La ;  but  four  of 
them,  viz.  Mi,  Fa,  Sol,  La,  being  found  fufdici- 
ent  for  the  right  Tuning  of  all  the  Degrees  or 
Sound,  and  lefs  burthenfome  to  the  Memory,  the 
other  two,  Ut  and  He,  are  generally  now  laid 
afide  as  fuperfluous.  It  is  reported.  That  Guido 
Aretinus,  having  undertaken  to  reduce  the  Greek 
Scale  of  Muflck  to  a  more  regular  Form  about 
A.  D.  960,  affirmed  for  the  Names  of  thefe  fix 
Notes  as  many  Syllables  taken  out.  of  the  Sap- 
phick  Hymn  of  St.  John  Baptifi ,  which  began 
thus  : 

Ut  queant  Laxis  TUEfonare  fibris. 

MIr-a  Geforu?n  FA muli  tuorum, 

SOLve  polluti  LAbii  reaturn. 

As  for  other  fort  of  Notes  relating  to  Time, 
they  are  Nine  in  Number,  viz.  Large,  Long,  Breve, 
Semi-breve,  Minim,  Crotchet,  Quaver,  Semi-quaver, 
and  Demi- femi-qu aver.  The  four  firft  are  ufually 
termed  Notes  of  Augmentation,  or  Increafe,  and 
the  five  laft  of  Diminution  or  Decreaje.  The  Se¬ 
mi-breve  being  the  laft  of  Augmentation,  is  com¬ 
monly  called  the  Mafler-Note,  or  Meafure-Note , 
or  Time-Note,  becaufe  it  is  of  a  certain  determi¬ 
nate  Me  a fur  e  or  Length  of  Time  by  itfelf;  and 
all  the  other  Notes  both  of  Augmentation  and 
Diminution,  are  meafured  by,  or  adjufted  to  its 
value.  But  it  ought  to  be  obferved,  that  the 
Large  and  Long  are  now  of  little  ufe,  as  being 
too  long  for  any  Voice  or  Inftrument  ( the  Organ 
only  excepted )  to  hold  out  to  their  full  length ; 
altho’  their  Refs  are  ftill  very  often  ufed,  more- 
efpecially  in  Grave  Mufick,  and  Songs  of  many 
Parts. 

NOTHiE  co fa,  are  the  five  loweft  Ribs  on 
each  fide,  called  Baftard  Ribs ;  fo  named,  becaufe 
they  do  not  join  with  the  Breaft-bone  as  the  other 
Ribs  do,  nor  are  they  as  the  others,  Boney,  but 
Cartilaginous. 

Difeafes  are  likewife  called  Nothi,  or  Baftard, 
when  they  agree  not  with  the  Ordinary  and  Com¬ 
mon  Rules,  as  Tertian,  Quartan,  and  Quotidian , 
Baftard  Agues,  Bafard  Fleurijies.  See. 

NOTIONAL  Quantity.  See  Quantity. 

NOVACULA,  is  a  Chirurgeon’s  Knife,  the 
Shape  whereof  differs  according  to  the  Difference 
of  Operations. 

NOVATION,  in  the  Civil  Law,  is  a  transfer- 
ing  the  firft  Obligation  given  by  a  Debtor  to  a 
Creditor,  into  another. 

NOVEL  Afignment,  in  Law,  is  an  AJfgnment 
of  Time,  Place,  or  the  like,  otherwife  than  as  it 
was  before  ajfgned.  See  Alignment. 

NOVEL  Diffeifn.  See  Afize  of  Novel  Dif- 
feifn. 

NOUNS  (in  Grammar)  are  fuch  Words  as 
fignify  the  feveral  Objects  of  our  Thoughts. 

NOWED  [in  Heraldry,']  i.  e.  knotted, a  Term 
applied  to  the  Pails  of  Creatures  that  are  very  long, 
and  fometimes  reprefented  in  Coat  Armour  as  tied 
up  in  a  Knot.  ,  NU- 
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NUBECULA  are  little  light  Particles  which 
mutually,  but  looiely  clofe  one  with  another,  and 
iwim  upon  the  Urine. 

NUC  AMENTUM  in  Phytology,  or  Botanicks, 
is  th<?  fame  with  Julus.  Which  fee. 

NUCHA  is  the  hinder  part,  or  Nape  of  the 
Neck,  called  alfo  Cervix. 

NUCIOSITAS:  the  fame  that  Myopia. 

NUCIFEROUS  Plants  or  Shrubs  are  fuch  as 
bear  Nuts. 

NUCKIANiE  Glandule,  are  a  fort  of  Glands 
( firft  taken  notice  of  by  Dr.  Nuck )  feated  in  that 
Orbit  of  the  Skull,  wherein  the  Eye  is  placed 
betwixt  the  abducent  Mufcle  of  the  Eye,  and 
the  upper  part  of  the  Os  jugale.  Their  Shape  is 
various,  in  fome  Oblong,  in  others  flattifhly 
Round,  in  others  Oval,  and  in  others  fomewhat 
Triangular. 

NUCLEUS  is  the  Edible  part  of  the  Kernel 
of  any  Nut,  which  is  contained  within  the  Skin 
of  the  Kernel  j  and  in  a  larger  Senfe  is  by  Bota- 
nifts  ufcd  for  any  Fruit  or  Seed  contained  within 
an  Husk  or  Shell. 

NUCLEUS  alfo  in  an  Agronomical  Senfe  is 
by  Hevdius  and  others  ufed  for  the  Head  of  a 
Comet ,  and  by  o:hers  for  the  Central  Parts  of  any 
Planers. 

NUCLEUS,  in  Architecture,  is  the  middle 
part  of  the  Flooring  of  the  Ancients,  confifting  of 
Cement,  which  they  put  betwixt  a  Lay  or  Bed 
of  Pebbles  cemented  with  Mortar  made  of  Lime 
and  Sand. 

NUDE  Contrail,  in  Law,  is  a  bare  Promile 
of  a  thing,  without  any  confideration ;  and  there¬ 
fore  kis  faid.  Ex  nudo  patio  non  oritur  aliio. 

NUDE  Matter ,  in  Common  Law,  is  a  naked 
Allegation  of  a  thing  done,  to  be  proved  only  by 
Witnefl'es,  and  not  either  by  Record  or  other 
Speciality  in  Writing  under  Seal. 

NUDITIES  [in  Painting,  &rc.]  are  thofe  parts 
of  a  human  Figure,  that  are  not  covered  with  any 
Drapery  j  or  they  ate  thofe  parts  where  the  Car¬ 
nations  appear. 

NUEL  of  a  Stair-cafe.  See  NEWEL. 

NUMBER  is  Difcrete  Quantity,  or  a  Colle¬ 
ction  of  Unites,  and  is  that  which  teacheth  us 
to  know  how  many  any  of  the  Objects  of  our 
Knowledge  are. 

Every  Number  in  Arithmetick  [which  is  the 
Art  of  Numbering  truly )  may  be  confidered  as 
compofed  of  two  Parts,  of  which  one  may  be 
called  the  Denominator ,  and  the  other  the  Nume¬ 
rator.  . 

Thus  the  Number  9,  as  it  fignifies  the  Thing 
Numbered,  as  the  9  Mufes,  or  9  Men,  9  Pounds, 
&c.  is  a  Denominator:  But  as  it  expreffes  how 
many  of  that  thing  are  taken  or  accounted,  it  is  a 
Numerator.  Therefore  when  the  Denominator 
fignifies  a  whole  thing,  the  Number  is  called  an 
-  Integer  \  but  if  it  fignifies  or  ftand  for  the  Parts  of 
any  thing,  then  the  Number  is  a  Fraliion. 

Thus  Nine  Shillings,  confidered  as  diftinCt 
Things,  are  an  Integral  Number ;  but  when  you 
confider  them  as  Parts  of  a  Pound  Sterling, 
that  Number  is  a  Fraliion:  And  the  Knowledge 
of  this  will  facilitate  the  Underftanding  of  the 
Dolirine  of  Fractions,  which  appears  difficult  to 
Beginners,  becaufe  they  do  not  confider  that  as 
well  Integer  Numbers  as  Fr allions  have  both  Nu¬ 
merators  and  Denominators:  The  Difference  ly¬ 
ing  chiefly  here.  That  in  Integers  the  Patio  of  the 
Denominators  is  certain,  one  and  the  fame }  but 
-in  Fraliions  kis  innumerable:  For  the  Ratio  of 
VOL.  II. 


the  Denominators  in  Fraliions  is  as  various  as  the 
Nature  of  the  Parts  into  which  any  Whole  may 
be  divided,  which  in  Vulgar  Fraliions  is  Infinite. 
Wells’ s  Arithmetick. 

A  Determinate  NUMBER  is  a  Number  which 
is  referred  to  fome  given  Unite,  as  a  ternary  or 
three-  this  is  what  is  properly  called  Number. 

An  Indeterminate  NUMBER  is  fuch  as  is  re¬ 
ferred  to  Unity  in  the  general 3  and  is  that  which 
is  called  Quantity. 

Homogene al  NUMBERS  are  fuch  as  are  referred 
to  the  fame  Unite. 

Ileterogeneal  NUMBERS  are  fuch  as  are  referred 
to  different  ones. 

Rational  NUMBER  is  or.e  which  is  commen- 
furable  with  Unity. 

Rational  whole  NUMBER  is  one  whereof 
Unity  is  an  aliquot  parr. 

Rational  broken  NUMBER  is  one  that  is  equal 
to  fome  aliquot  parts. 

Rational  Mixt  NUMBER  is  fuch  as  confifts  of 
a  whole  number  of  Unity,  and  a  broken  one,  or 
of  an  Unity  or  a  Fraction. 

Irrational  NUMBER  a  Number,  that  isincom- 
menfurable  with  Unity.  A  Surd. 

An  even  NUMBER  is  fuch  an  one  as  may  be 
divided  into  two  equal  Parts,  or  without  any  Re¬ 
mainder  or  Fra&ion,  as  4,  8,  12,  &cc.  An  even 
Number  is  faid  to  be  evenly  even,  when  it  may 
be  meafured  or  divided  by  another  even  Number 
without  leaving  any  remainder. 

An  uneven  NUMBER  is  fuch  as  exceeds  an 
even  Number  at  leaf!  by  Unity,  or  which  cannot 
be  divided  into  two  equal  Parts  as  9.  19.  27. 

Primitive  NUMBER,"?  [in  Arithmetick']  is 

Prime  NUMBER,  J  fuch  an  one  that  is  di- 
vifible  only  by  Unity,  as  5.7.  11.  15.  &c. 

Prime  NUMBERS  among  themjelves  are  fuch 
Numbers  as  have  no  common  Meafurd  befides 
Unity,  as  12  and  19. 

Compound  NUMBER  is  one  which  is  divifible 
by  fome  other  Number  befides  Unity,  as  8,  which 
is  divifible  by  4  and  by  2. 

Compound  NUMBERS  among  themfelves,  are 
fuch  as  have  fome  common  Meafure  befides  Unity 
as  12  and  1^. 

Ferfeli  NUMBER  is  fuch  an  one,  the  aliquot 
parts  of  which  being  added  together  make  the 
whole  Number,  as  6.  28,  &c.  the  aliquot  Parcs  cf 
6  being  3  2  and  1,  which  are  equal  to  6,  and 
thofe  of  28  being  being  14,  7,  4,  2,  1,  which  to¬ 
gether  are  equal  to  28. 

Imperfeli  NUMBER  is  fuch,  the  aliquot  parts 
of  which  being  added  together,  make  eitner  more 
or  lefs  than  the  whole,  of  which  they  are  Parts, 
as 

Abundant  imperfeli  NUMBERS  are  fuch,  the 
aliquot  parts  of  which  make  more  than  the  Num¬ 
ber  of  which  they  are  parts,  as  12,  the  aliquot 
parts  of  which  are  6,  4,  3,  2,  1,  which  together 
make  16. 

Defeliive  imperfeli  NUMBERS  are  fuch,  the 
aliquot  parts  of  which  being  added  together  make 
lefs  than  the  Number  of  which  they  are  parts,  as 
16,  the  aliquot  parts  of  which  are  8,  4,  2  and  1, 
which  all  added  together  make  but  15. 

Plane  NUMBER  [in  Arithmetick]  is  one  that 
arifes  from  the  Multiplication  of  2  Numbers  only, 
as  8,  which  is  the  Produdt  of  4  multiplied  by  2. 

Square  NUMBER  is  the  Prod udl  or  any  Num¬ 
ber  multiplied  by  itfelf,  thus  9  i&a  fquare  Number 
ot  3  multiplied  by  3.  . 
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Cubick  NUMBER  is  the  ProduCt  that  arifes  by 
a  fquare  Number  multiplied  by  its  Roots  j  thus 
27*  is  a  Cubick  Number  of  9  the  Square  of  3 
multiplied  by  the  Root  3. 

All  Cubick  Numbers  whole  Root  is  lefs  than 
6,  v.  9,  8,  27,  64,  125  being  divided  by  6  the 
Remainder  is  their  Root  itfelfj  thus  8  being  divi¬ 
ded  by  6,  2  the  Remainder  of  the  Divifion  is  the 
Cube  Root  of  8.  For  the  Cubick  Numbers  beyond 
125  j  21 6  the  Cube  of  6  divided  by  6  leaves  no 
Remainder ;  346  the  Cube  of  7  leaves  a  Remain¬ 
der  1,  which  added  to  6  gives  the  Cube  Root  of 
343.  And  512  the  Cube  of  8  divided  by  6  leaves 
2>  which  added  to  6  makes  the  Cube  Root  of 
5,12. 

So  that  the  Remainders  of  the  Divifions  of  the 
Cubes  above  216  divided  by  6  being  added  to  6, 
always  give  the  Root  of  the  Cubick  Number 
divided  j  till  that  Remainder  be  5,  and  of  con- 
fequence  n  the  Cube  Root  of  the  Number  di¬ 
vided:  but  the  Cubick  Number  above  this  being 
divided  by  6  there  remains  nothing*  the  Cube 
Root  being  12. 

Thus  if  you  continue  to  divide  the  higher 
Cubes  by  6,  you  muft  not  add  the  Remainder  of 
the  Divifion  to  6,  but  to  12,  and  thus  coming  to 
the  Cube  of  18,  the  Remainder  of  the  Divifion 
muft  not  be  added  to  12  but  to  18*  and  thus  in 
infinitum. 

Mo?if.  de  la  Hire ,  from  confidering  this  Property 
of  the  Number  6  with  regard  to  Cubick  Numbers, 
found  that  all  other  Numbers  raifed  to  any  Power 
whatfoever,  had  each  their  divifor,  which  had  the 
fame  effeCt  with  regard  to  them  that  6  has  with 
regard  to  the  Cube,  and  the  general  Rule ;  he  has 
difcover’d  is  this.  If  the  Exponent  of  the  Power 
of  a  Number  be  even,  i.  e.  if  that  Power  be 
rais’d  to  the  2,  4,  6tb,  <&c.  Power,  it  muft  be 
divided  by  2,  and  the  Remainder  if  there  be 
any  added  to  2,  or  to  a  multiple  of  2,  gives  the 
Root  of  the  Number  correfponding  to  its  Power* 

i.  e.  to  the  2d  or  6th  Root,  &c. 

But  if  the  Exponent  of  the  Number  of  the 
Power  be  uneven*  i.  e.  if  it  be  rais’d  to  the  3d* 
5th,  7th,  Power,  &c.  the  Duple  of  that  Exponent 
will  be  the  Divilor  which  ftiall  have  the  Property 
here  required. 

Golden  NUMBER  in  Chronology,  is  a  Period 
of  19  Years  invented  by  Meton  the  Athenian  j 
at  the  end  whereof  the  fame  Lunations  return  in 
the  fame  Days*  though  not  precifely  in  the  fame 
Hour  and  Minute  ot  the  Day. 

Hence  this  Period,  call’d  by  the  Greeks  Ennea - 
decaeteris  is  not  perfectly  juft,  there  being  a  Pro- 
emptofis  or  Leap  at  the  End  of  312  Years*  i.  e.  in 
that  time  the  Lunations  fall  out  a  Day  fooner  than 
the  Golden  Number  exprefles  them. 

This  among  other  things  was  what  engag’d  Pope 
Gregory  XIII.  to  reform  the  Calendar,  to  throw 
out  the  Golden  Number  and  fubftitute  the  Cycle 
of  EpaCts  inftead  of  it.  For  the  Ufe  of  the  Gol¬ 
den  Number,  which  in  the  Julian  Calendar  ferves 
to  find  the  New  Moons,  only  ferves  in  the  Gre¬ 
gorian  to  find  the  Cycle  of  EpaCts. 

This  Number  isfaid  to  have  had  its  NameGo/- 
den  from  the  greatnefs  of  its  Ufe*  or  becaufe  the 
Athenians  received  it  with  fo  much  applauie,  that 
they  had  it  written  in  the  publick  Markets  in  Let¬ 
ters  of  Gold.  M.  CaJJini  defines  the '  Golden 
Number  after  a  new  Manner.  He  fays,  ’tis  the 
number  of  Years  elaps’d,  fince  that  which  had  the 
New  Moon  on  its  firft  Day :  As  that  of  the  Year 


1500*  whofe  Golden  Number  was  nothing*  which 
he  takes  for  his  Epocha. 

NUMBERS  in  Poetry,  Oratory,  Mufick,  <&c. 
are  certain  Meafures,  Proportions  or  Cadences, 
which  render  an  Air,  Verfe  or  Period  agreeable  to 
the  Ear. 

Poetical  and  Profiaic  NUMBERS  are  fomething 
different.  Poetical  Numbers  confift  in  a  certain 
Harmony  in  the  Order,  Quantities,  &c.  of  the 
Feet  and  Syllables ;  which  make  the  Piece  mufical 
to  the  Ear,  and  fit  it  for  Singing,  for  which  all  the 
Verfes  of  the  Antients  were  intended.  The  Num¬ 
bers  are  what  conftitute  the  Air  and  Character  of 
a  Verfe,  and  denominate  it  fmooth  or  foft,  or  low 
or  rough,  or  rapid  or  fonorous. 

Rhetorical  ox  Profiaic  NUMBERS  are  a  fort  of 
fimple  unaffected  Harmony,  lefs  glaring  than  that 
of  Verfe,  yet  fuch  as  is  perceived  and  affeCts  the 
Mind  with  Pleafure.  The  Numbers  are  that  by 
which  the  Stile  is  faid  to  be  eafy,  free,  round,  flow¬ 
ing,  &c. 

Numbers  are  a  thing  ablolutely  neceffary  in  all 
Writing,  and  even  all  Speech.  Hence  Ariftotle, 
Tully,  Quintilian,  &c.  lay  down  abundance  of 
Rules  as  to  the  intermixing  Daily  Is,  Spondees, 
Anapefls,  Jambus’s,  Choraic  and  Dichoraic  Molojfius’s , 
&cc.  in  order  to  have  the  Numbers  perteCt. 

The  Subftance  of  what  they  have  done  is  redu¬ 
cible  to  what  follows.  1.  The  Stile  becomes  nu¬ 
merous  by  the  alternate  Difpofition  and  tempera¬ 
ture  of  long  and  fhort  Syllables^  fo  as  that  the 
Multitude  of  fhort  ones  neither  renders  it  too 
hafty,  nor  that  of  long  ones  too  flow  and  languid. 
Sometimes  indeed  long  and  fhort  Syllables  are 
thrown  together  defignedly  without  any  fuch  Mix¬ 
ture  to  paint  the  Celerity  or  Slownefs  of  a  thing 
by  that  of  the  Numbers. 

2.  The  Stile  becomes  numerous  by  intermixing 
the  Words  of  one,  two  or  more  Syllables  j  whereas 
the  too  frequent  Repetition  of  Monofyllables  ren¬ 
ders  the  Stile  pitiful  and  grating. 

3.  It  contributes  greatly  to  the  Numeroufnels  of 
a  Period  to  have  it  clos’d  by  Magnificent  and  well 
founding  Words. 

4.  The  Numbers  depend  not  only  on  the  No- 
blenefs  of  the  Words  in  the  Clofe,  but  of  thofe 
in  the  whole  Tenor  of  the  Period. 

5.  To  have  the  Period  flow  eafily  and  equably, 
the  harfh  Concurrence  of  Letters  and  Words  is  to 
be  ftudioufly  avoided,  particularly  the  frequent 
meeting  of  rough  Conlonants.  The  beginning  the 
firft  Syllable  of  a  Word  with  the  laft  of  the  Pre- 
ceeding.  The  frequent  Repetition  of  the  fame 
Letter  or  Syllable.  And  the  frequent  Ufe  of  the 
like  ending  Words. 

Laftly,  The  utmoft  care  is  to  be  taken,  left  in 
aiming  at  Oratorial  Numbers  you  fall  into  Poetical 
ones,  and  inftead  of  Prole  write  Verfe. 

NUMERAL  Letters,  thofe  Letters  of  the  Al¬ 
phabet  which  are  generally  ufed  for  Figures,  as 
I.  V.  X.  C.  D. 

NUMERALS  in  Grammar,  are  thofe  words 
which  exprefs  Numbers,  as  fix,  eight,  ten,  &c. 

Polygonous  NUMBERS  are  the  Sums  of  Arith¬ 
metical  Progreflions  beginning  with  Unity. 

Pyramidal  NUMBERS  are  the  Sums  of  Poly¬ 
gonous  Numbers ,  collected  after  the  fame  manner 
as  the  Polygons  themfelves  are,  which,  are  gathered 
out  of  Arithmetical  Progreflions. 

NUMBRING  Rods,  the  lame  with  Neper’s 
Bones. 
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NUMERAL  Algebra,  is  that  which  makes  ufe 
of  Numbers  inftead  of  the  Letters  of  the  Alpha¬ 
bet;  which  latter  Method  is  called  Algebra  in  Spe¬ 
cies,  or  Specious  Arithmetic k. 

NUMERATION,  in  Arithmetick,  is  the  true 
Diflindion,  Estimation,  and  Pronunciation  of  Num¬ 
bers,  or  the  Rule  to  read  any  Number,  though 
never  fo  great,  and  to  have  a  diftinct  Idea  of  each 
Place  or  Figure  of  it ;  which  may  eafily  be  done 
by  this  Method :  Beginning  at  the  Right  Hand, 
make  a  Point  or  Prick  under  the  Seventh  Figure, 
and  over  it  place  the  Figure  i,  that  is  the  Place 
of  Millions.  Now  Seven  Places  any  one  can  num¬ 
ber  or  read,  but  they  are  apt  to  be  puzzled  when 
they  go  farther ;  but  ’tis  as  eafy  to  read  700  Places 
as  Seven,  if  you  do  but  go  in  this  Method;  ac¬ 
counting  in  the  Seventh  Place,  over  which  you 
put  the  Figure  1,  tell  on  Seven  Places  more,  and 
over  that  Place  the  Figure  2.  The  Number  under 
2,  ftands  in  the  place  of  Millions  of  Millions,  which 
is  better  exprefted  by  Billions ,  ( i.  e.  Bi-millions. ) 
Including  the  laft  Figure,  tell  on  again  Seven 
Figures  more,  and  then  place  over  the  Seventh 
the  Figure  3  ;  this  is  the  Place  of  Trillions ;  and 
the  Seventh  beyond  that  will  be  Quartillions ;  the 
next  Seventh  Quintjuillions,  &c.  according  as  the 
Figures  over  every  Seventh  Place  do  fhew.  Thus, 
fuppofe  this  Number, 

987654 

46879035678946325012389765432017896 

•  •  •  <*1.  •  j.  • 

321 

734532123456789876543210 

•  •  t  . 

After  you  have  diflin gulped  it,  as  you  fee,  by 
the  Pricks  under,  and  ejlimated  i:  by  the  Figures 
over  it;  you  will  find  the  firft  Period,  beginning 
at  the  Left  Hand,  and  reading  to  the  Point,  to 
be  46  thoufand  879;'  and  you  cannot  be  igno¬ 
rant  of  the  Value  of  Nine,  the  laft  Figure,  when 
you  fee  the  9  ftanding  over  it;  for  that  fhews 
you  ’tis  NonilUons,  or  the  Place  of  a  Million  mul¬ 
tiplied  9  times  by  itfelf.  The  next  Period  is  35 
Thoufand  678  Odilions ;  the  next  is  46  Thoujand 
325  Septtllionsj  and  fo  on  till  you  have  read  or 
pronounced  them  all :  Only  observing  to  exprefsat 
every  Point  the  Value  of  the  Figure  over  it,  which 
the  Figure  on  the  top  (hews  you  readily  how  to  do. 

NUMERATOR  of  a  Fraction,  is  that  Part 
of  it  which  fhews  or  numbers  how  many  of 
thole  Parts  which  any  Integer  is  fuppofed  to  be 
divided  into,  are  expreffed  by  the  Fraftion. 
Thus  in  6  *s  the  Numerator,  (which  ftands 
always  above  the  Line )  and  fhews  you,  that  if 
any  Whole  be  divided  into  8  Pirts,  you  number 
and  enumerate,  or  take  6  of  them,  i.  e.  Three 
quarters. 

NUMERICAL,  fomething  that  relates  to 
Number. 

NUMERICAL  Algebra  is  that  which  makes 
ufe  of  Numbers  inftead  of  Letters  of  the  Alphabet. 

NUMERICAL  Difference  whereby  one  Indi¬ 
vidual  is  diftinguilhed  from  another. 

Hence  a  thing  is  faid  to  be  numerically  the  fame, 
when  it  is  the  fame  in  the  ftridteft  Senfe  of  the 
Word. 

NUMISMATOGRAPHIA  [of  vyputpa  Mo¬ 
ney  and  a  Defcription]  a  Delcription  and 

Knowledge  of  antient  Medals  or  Coins. 

NUMMATA  Terra,  a  Term  formerly  ufedin 
fome  old. (grants,  and  thought  to  be  the  fame  with 


the  Denariatus  Terra ;  and  is  fuppofed  to  be  an 
Acre  of  Land. 

NUNCUPATIVE  Will.  See  Will. 
NUNDINAL,  a  Name  which  the  Romans  gave 
to  the  Eight  firft  Letters  of  the  Alphabet  uled  in 
their  Calendar. 

The  Series  of  eight  Letters  ABCDEFGH 
is  placed  and  repeated  fucceflively  from  the  firft  to 
the  laft  Day  of  the  Year;  one  of  thefe  always  ex- 
prefs’d  the  Market  Days,  or  the  Affemblies,  called 
the  Nundina  q.  Novendina ,  becaufe  they  return, 
every  9  Days. 

The  Country  People  after  working  8  Days  fuc¬ 
ceflively,  came  to  Town  the  9th  to  fell  their  feve- 
ral  Commodities,  and  to  inform  themfelves  of 
what  related  to  Religion  and  Government. 

Thus  the  Nundinal  Day  being  under  the  Letter 
A  on  the  iff,  9th,  17th  and2yth  Days  of  January, 
the  Letter  D  will  be  the  Nundinal  Letter  the 
Year  following. 

Thefe  Nundinals  bear  a  good  deal  of  Refem- 
blance  to  the  Dominical  Letters;  which  return 
every  eight  Days  as  the  Nundinals  did  every  nine. 

NUPER  Obiit,  is  a  Writ  that  lies  for  a  Co¬ 
heir,  being  deforced  by  her  Co-parcencer  of  Lands 
or  Tenements,  whereof  any  of  their  Anceftors  died 
feized  of  an  Eftate  in  Fee-fimple. 

N  USANCE,  a  Term  in  Law,  fignifying  not 
only  a  Thing  done,  whereby  another  Man  is  an¬ 
noyed  in  his  Free  Lands  or  Tenements,  but  the 
Affize  or  Writ  which  lieth  for  the  lame;  and 
now  generally,  inftead  of  this,  is  brought  in 
Adfions  of  Trefpafs. 

T  NUTATION  in  Aftronomy  is  a  kind  of  Tre¬ 
pidation  or  tremulous  Motion  of  the  Axis  of  the 
Earth ;  whereby  in  each  annual  Revolution  it  is 
twice  inclin’d  to  the  Ecliptic,  and  as  often  returns 
to  its  former  Pofition. 

That  the  Moon  has  alike  Motion,  is  fliewn  by 
Sir  lfaac  Newton  in  his  firft  Book  of  his  Princi- 
pia  ;  but  he  obferves  withal,  that  this  Motion  mult  be 
very  fmalU  and  fcarce  fenfible. 

NUTRITION,  is  a  Natural  Increafe,  where¬ 
by  that  which  continually  decays  of  any  Corpo¬ 
real  Subftance,  is  repaired  by  convenient  Nou- 
rifhment. 

Dr.  Haters,  in  his  Ofteologict,  will  no:  have 
Nutrition  to  be  any  Reparation  of  the  Lofs  of 
the  Subftance  of  the  Solid  Parts  ordinarily,  but 
only  a  continual  Succeftion  and  Supply  of  Spirits, 
and  of  all  thofe  Fluid  Parrs  which  fill  the  con¬ 
taining  Parts,  and  keep  them  diftended. 

NUTRITION.  The  Courfe  or  Procefs  of  the 
Aliment  in  oi*der  to  the  NoUrilhment  and  Support 
of  an  Human  Body,  is  thus  performed.  The 
Meat  we  eat  being  grofly  divided  and  ground  by 
the  Teeth,  is  in  that  Adfion  mingled  with  the  Sa¬ 
liva,  which  helps  to  ferment  and  dilute  it.  Thence 
thro’  the  Oefophagus  or  Gullet  by  the  Conftridtion 
of  its  Fibres  ’tis  thruft  down  into  the  Stomach ; 
where  being  further  foftened  and  fwell’d  by  the 
Juices  contained  in  the  Glands  of  the  Stomach,  its 
Parts  are  farther  broken  and  the  intimate  Cohefion 
of  them  deftroyed,  and  they  divided  one  from  a- 
nother,  by  the  perpetual  Motion  of  the  Coats  of 
the  Stomach  and  by  the  Mufcles  of  the  Midrif 
and  Abdomen.  By  this  Preffure  alfo  of  the  Sides 
of  the  Stomach  upon  the  contained  Aliment,  that 
is  thruft  down  into  the  Inteftines;  at  its  Entry  into 
which  it  is  mix’d  with  the  Bile  and  Pancreatick 
Juice,  the  one  to  fweeten,  the  other  to  dilute  the 
Chyle.  By  the  Periflaltick  Vermicular  Motion  of 
the  Guts,  (arifing  from  the  Alternate  Adtion  of 
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their  Spiral  and  Longitudinal  Fibres )  and  by  the 
Predure  of  the  Diaphragm,  and  the  Mufcles  of  the 
Abdomen,  the  groder  Parts  of  the  Chyle  are  deri¬ 
ved  downwards  to  be  thruft  out  of  the  Body ; 
•while  the  finer  are  fqueeied  into  the  narrow  Ori¬ 
fices  of  the  Latfeal  Veins,  which  open  into  the  In- 
teftines;  from  whence  in  (lender  Channels  they 
are  carried  into  the  Glands  of  the  Mefentery; 
where  they  receive  a  fine  thin  Lympha  from  the 
Lymphatick  Dutfs,  which  further  dilates  it  and 
fcours  its  containing  Vedels  ;  which  Vedels  going 
from  thofe  Mefenterick  Glands  unite  into  larger 
Channels,  and  thofe  into  dill  larger,  and  at  laft 
pafs  diredtly  into  the  common  Receptacle  of  the 
Chyle ;  which  is  a  kind  of  Bafon  formed  for  it  in 
the  Union  of  thefe  Latfeal  and  Lymphatick  Vef¬ 
fels.  From  thence  in  one  Dudl  it  aicends  into 
the  Thorax,  and  fometimes  dividing  about  the 
Heart,  it  immediately  unites  again,  and  creeping 
along  the  Gullet,  it  pafles  on  to  the  left  Subclavian 
Vein,  where  in  one  or  two  Months  it  pours  in  its 
Contents,  and  there  mixes  with  the  poor  Venal 
Blood  returning  from  all  Parts  of  the  Body.  And 
thus  doth  the  Blood  receive  its  Supply  and  Nou- 
rifliment. 

But  if  you  take  Nutrition  in  the  Senfe  which 
fome  do,  of  the  Blood  nourifliing  the  feveral  Parts 
of  the  Body:  Then  will  that  kind  of  Nutrition  be 
performed  by  a  Secretory  Dutf  arifing  from  the 
Termination  of  an  Artery,  and  carrying  a  fuirable 
Portion  of  the  Blood  to  every  Part  to  be  nourifh- 
ed  ;  fo  that  every  Point  of  the  Body  muft  be  the 
Termination  of  a  Secretory  Dutf,  thro’  which  a  pro¬ 
per  Part  of  the  Blood  is  brought  in  order  to  fup- 
ply  that  Part  of  the  Body. 

NUTRITUM  a  deficcative  cooling  Ointment 
prepared  by  the  Agitation  and  Nutrition  of  fome 
Preparation  of  Lead  with  Oil  and  Vinegar,  or  the 
Juice  of  Solanum  in  a  Mortar. 

NUX,  is  a  fort  of  Pain  in  the  Head,  which 
afflidts  a  Place  as  big  as  a  Nut ;  as  an  Ovum  or 
Clavus  is  another  fort,  where  the  Seat  of  the  Pain 
is  larger. 

NYCHTHEMERON,  of 

Night  and  rtp-ifct,  Gr.  Day.]  is  Four  and  twenty 
Hours  Space,  or  an  entire  Day  and  Night. 

NYCTALOPIA,  [j/t ntTcLKooria.  of  i /0£  and 
ttKctbs  and  a4>  Gr.]  is  Two-fold,  The  Firft  is  a 
Dimnefs  of  the  Sight  in  the  Night,  or  in  dark 
Places,  without  any  Impediment  in  the  Light. 
The  other  is  Dimnefs  in  the  Light,  and  clear 
Sight  in  the  Night,  or  in  fliady  Places. 

Or  it  is  a  Difeafe  in  the  Eyes  which  prevents 
their  feeing  when  the  Sun  is  fet  and  the  Light 
begins  to  diminifli.  Others  will  have  the  Nytfalo- 
pia  to  be  properly  a  Difeafe  that  prevents  the  feeing 
by  Day,  but  not  by  Night;  which  is  the  Senfe 
Hippocrates  ufes  it  in,  and  in  which  fenfe  it  is  fup- 
pofed  to  be  owing  to  the  Spirits,  being  too  much 
didipated  in  the  Day  but  colledled  by  Night. 

However  in  the  general,  any  Difeafe  which 
prevents  the  feeing  at  any  particular  time  when 
others  fee,  is  called  Nytfalopia. 
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Boerhaave  fays,  the  Nytfalopia  confifts  in  this, 
that  the  Uvea  is  immoveable,  and  at  the  fame 
time  very  open. 

In  the  Fhilojophical  Tranfatfions  we  have  an  In- 
ftance  of  a  Nytfalopia,  or  Nctfurna  C<e  citas,  in  a 
young  Man  of  20  Years  of  Age,  who  had  been 
affedted  with  it  as  long  as  he  could  remember. 
Dr.  Barham  adures  us,  he  had  a  good  Sight  all 
Day  and  diftinguifh’d  Objedts  at  all  Diftances  as 
well  as  any  body;  but  when  Twilight  once  came 
he  was  quite  Blind  and  faw  nothing  at  all,  nor 
could  make  fcarce  any  ufe  of  either  Fire,  Candle 
or  Glades;  yet  his  Eyes  upon  Examination  fhew’d 
nothing  at  all  amifs,  nor  had  he  any  Vertigo  or 
other  Difeafe  of  the  Head ;  the  Cloudinefs  as  he 
himfelf  told  the  Dodtor,  ufed  to  come  gradually  on 
him  like  a  Mift  as  Day-light  declined.  He  always 
faw  alike  in  all  Afpedts  of  the  Moon,  felt  no  Pain 
by  Fire  or  Candle-light,  and  was  the  fame  in  Sum¬ 
mer  as  Winter.  Dr.  Briggs  accounts  for  the  Cafe 
thus:  <f  As  Vapours  are  raifed  in  great  Quantity 
“  during  the  day  time;  which  being  condenfed 
”  by  the  Coldnefs  of  the  Evening  fall^  again  and 
“  render  the  Air  near  the  Earth  the  thicker;  fo 
“  perhaps  the  Humours  in  the  Eyes  of  this  Youth 
“  may  be  affedted,  and  in  the  Evening  rendered 
((  groder  and  more  turbid,  as  Heat  or  Cold  is 
“  applied  to  them.  By  fuch  thicknefs  or  fpiditude 
<e  of  the  Humours,  the  Rays  being  either  refle&ed 
<c  or  too  much  refra&ed,  do  not  reach  the  Retina, 
“  or  at  lead  ftrike  it  too  feebly”. 

NYMPH^E,  [n//<cp*i]  are  little  (oft  Pieces  of 
Flefh,  arifing  from  the  Commiffureof  the  Os  pubis 
within  the  Vagina ;  fo  called,  becaufe  they  ftand 
near  the  Pafl'age  of  the  Water  that  comes  out  oi 
the  Bladder. 

Alfo  the  Hollownefs  or  void  Space  in  the  Ne¬ 
ther  Lip  is  fo  called. 

NYMPH  A,  Gr.]  in  fuch  Infedts  as 

undergo  a  Transformation,  is  the  very  firft  Change 
of,  the  Eruca,  or  of  the  Vermiculus  Prior,  or  Mag* 
got ;  or  indeed,  as  Swammerdam  hath  proved  (in 
his  Hifl.  Infetf.  general.)  rather  the  Growth  and 
Increafe  of  the  Eruca,  whereby  the  Figures  of  the 
fucceeding  Animal  is  beginning  to  be  expreded  by 
the  Explication  of  its  Members,  which  before  lay 
involved  up  in  the  Eruca  ( like  a  Plant  in  its  Seed;) 
fo  that  in  Reality  it  is  only  the  Animal  under  that 
imperfedt  Form  is  called  the  Njmpha,  the  Word 
being  taken  from  Ariftotle  in  his  Hifi.  Anim.  Lib. 
v.  c.  19.  where  he  ufes  it  for  the  firft  Rudiment  of 
an  Infecft.  T  his  Nympha  is  fometimes  called  Chry - 
falis,  fometimes  Aurelia,  and  fometimes  Necydalus  ; 
all  which  Terms  fignify  the  fame  Thing. 

NYMPHOMANIA,  [vifapyj  and  pcAviec,  Gr. 
Madnefs  ]  the  fame  with  Furor  Uterinus. 

NYMPHOTOMY,  [pu{*poTo(/ict  of  vvy.^n  and 
79/j.tj  a  Cutting,  Gr.  ]  is  a  Cutting  off  the  Nym¬ 
ph*,  the  too  great  Protuberance  whereof  in  Mar¬ 
riageable  Virgins  fometimes  hinders  the  Coitus,  or 
at  leaft  renders  it  difficult.  The  Egyptians  cut 
them  frequently,  as  Galen  faith;  but  in  our  Parts 
of  the  W orld  fuch  lnftances  have  been  very  rare^ 
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11  *  ^even  Antiphones  or  Alternate  Hymns 

^  \^J‘  of  Seven  Verfes,  &c.  fung  by  the  Choire  in 

er;  the  Time  of  Advent^  was  formerly  called  0,  from 
their  Beginning  with  fuch  an  Exclamation. 

OAKHAM,  (a  Term  ufed  in  the  Yards  for 
' '  j  building  Ships)  is  old  Ropes  untwifted  and  pulled 
again  out  fine,  into  loofe  Hemp  or  Flax,  with  a 
Defignto  drive  it  into  the  Seams,  Trennels,  and 
Rends  of  a  Ship,  to  flop  or  prevent  a  Leak. 

OAR,  in  Navigation,  an  Inftrument  whereby 
0Q  a  Boat,  Barge,  Galley,  &Y.  is  rowed  or  advan- 
ays  ced  along  the  Water. 

jin  In  a  Veflel  with  Oars,  the  Water  is  to  be  con- 
j,  fidered  as  the  Point  of  Support,  or  Fulcrum  ;  the 

lie  Oar  as  a  Lever,  the  Boat  as  the  Burden  to  be 

■t  moved,  and  the  Rower’s  Hand  the  moving  Power. 

»d  The  Burden  is  to  be  confideredto  that  Point  of 
id  the  Lever,  where  the  Oar  refts  on  the  Boat ;  the 

fo  greater  therefore  the  Diftance  of  the  Hand  from 

:h  that  Point,  and  the  lefs  Diftance  the  Water 

d  from  that  Point,  the  greater  Effedt  will  the  Oar 

is  have 

OATH,  in  theLaw-Senfe,  is  an  Affirmation  or 
Denial  by  any  Chriftian  of  a  Thing  lawful  and 
•  honeft,  before  one  or  more  that  have  Authority  to 
give  the  fame;  for  the  Advancement  of  Truth  and 
Right,  calling  Almighty  God  to  witnefs  that  his 
1  j  Teftimonyis  true.  ’Tis  called  fometi me  his  Cor¬ 
poral  Oath ,  becaufe  he  toucheth  with  his  Hand 
fome  Part  of  the  Holy  Scripture  of  the  New  Tejla- 
tnent ,  and  molt  ufually  of  the  Four  Gofpels 
(whence  the  Phrafe  for  lawful  fwearing  is  Sacro- 
fanttis  Taft  is  Evangeliis.) 

OAZY,  or  Oazie  Ground:  So  the  Seamen  call 
foft,  flimy,  muddy  Ground.  This  is  not  good 
Anchorage,  becaufe  the  Anchor  cannot  hold  firm, 
but  will  come  home  (as  they  call  it)  in  a  Strefs  of 
Weather;  befides  it  will  rot  their  Cables,  if  a 
Ship  ride  long  over  fuch  Ground:  But  then  it  is 
good  to  bring  a  Ship  a-ground  upon,  becaufe  fhe 
can  there  dockherfelf,  and  lie  foft;  but  yet  if  fhe 
lie  long,  fhe  will  rot  her  Plank,  and  fpoil  the 
Oakham  in  her  Seams. 

OBEDIENTIA,  was  anciently  ufed  as  a  T erm 
for  Rent;  but  in  the  Common  Law  ’tis  taken  for 
an  Office,  or  for  the  Adminiftration  of  an  Office  ; 
and  thereupon 

OBEDIENTALES,  is  ufed  in  the  Provincial 
Conftitutions  for  thofe  that  have  the  Execution 
of  any  Office  under  their  Superiors. 

OBELvE,  is  the  Sagittalis  Sutura  in  the  Skull, 
( fee  Sagittalis)  which  touches  the  Coronal  Suture 
forward,  and  the  Lamdoidal  backward  ;  for  it  is 
made  of  the  mutual  Conjundtion  of  the  Bones  of 
the  Forehead.  Blanchard. 

OBELISK,  [in  Grammar ]  a  Character  in  the 
Form  of  a  Dagger  (f)  ferving  to  refer  the  Reader 
to  fome  Note,  or  other  Matter  in  the  Margin. 

OBELISK,  is  a  magnificent  high  Piece  of  fo- 
lid  Marble,  or  other  fine  Stone;  having  ufually 
four  Faces,  and  leflening  upwards  by  Degrees, 
till  it  ends  in  a  Point  like  a  Pyramid. 

OBJECTIVE-L/tf*.  See  Line  Objective. 

OB  JECT -Glafs,  of  a  Telefcope  or  Microfcope, 


is  that  Glafs,  which  is  placed  at  that  End  of  the 
Tube  which  is  next  the  Object. 

'To  probe  the  Regularity  and  Goodnefs  of  an 
Objedt- Glafs. 

Strike  two  concentric  Lines  on  a  Paper,  the 
one  having  its  Diameter  the  fame  with  the 
Breadth  of  the  Objedt-Glafs ;  the  other  half  that 
Diameter;  divide  the  inner  Circumference  into 
fix  equal  Parts,  and  making  fix  fine  Holes  therein 
with  a  Needle;  cover  one  Side  of  the  Glafs  with 
this  Paper,  then  expofing  it  to  the  Sun,  receive 
the  Rays  that  pafs  thro’  thefe  fix  Holes,  on  a 
Plane,  at  a  juft  Diftance  from  the  Glafs;  and  by 
with-drawing  or  approaching  this  Plane,  from  or 
to  the  Glafs,  we  (hall  find  whether  the  Rays  that 
pafs  thro  thefe  fix  Holes  unite  exadtly  together  at 
any  Diftance  from  the  Glafs;  if  they  do,  we  may 
be  allured  of  the  Regularity  of  the  Glafs;  that 
is,  of  its  juft  Form,  and  at  the  fame  time  we 
may  obtain  exadtly  the  Glafs’s  Focal  Length. 

Indeed  there  is  fcarce  any  better  way  of  proving 
the  Excellency  of  an  Objedt-Glafs,  than  by  plac¬ 
ing  it  in  a  Tube,  and  trying  it  with  fmall  Eye- 
Glaffes  at  feveral  diftant  Objedts ;  for  that  Objedt- 
Glafs  that  reprefents  objedts  the  brighteft,  and 
moft  diftindt,  that  bears  the  greateft  Aperture, 
and  moft  Convex,  and  Concave  Eye-Glafs,  with¬ 
out  Colouring  or  Hazinefs,  is  the  belt. 

To  prove  whether  Objedt-Glaffes  be  well  center’d. 

Hold  the  Glafs  at  a  due  Diftance  from  the 
Eye ;  and  obferve  the  two  refledted  Images  of  a, 
Candle;  where  thofe  Images  unite  or  coalefce, 
there  is  the  true  Centre,  if  this  be  in  the  middle, 
or  Central  Point  of  the  Glafs,  tis  truly  centred. 

OBIT,  fignifies  an  Office  for  the  Dead  or  a 
Funeral  Solemnity:  The  Anniverfary  of  any  Per- 
fon’s  Death  was  alfo  called  an  Obit.  And  in  Re¬ 
ligious  Houfes,  &c.  they  had  formerly  an 

OBITUARY,  which  was  a  Regifter  or  Calen¬ 
dar  wherein  they  enter’d  the  Obits  or  Obitual 
Days  of  their  Founders  or  Benefadtors. 

OBLATA;  were  formerly  Gifts  made  (tho* 
properly  Offerings)  to  the  King  by  any  of  his 
Subjedts  ;  and  were  fo  carefully  taken  Notice  of 
by  King  John  and  Hen.  3.  that  they  were  enter’d 
in  the  fine  Rolls  under  this  Name  of  Oblata. 

OBLATA,  is  a  Word  ufed  in  the  Exchequer , 
fignifying  old  Debts  brought  together  from  pre¬ 
cedent  Years,  and  put  to  the  prefent  Sheriff’s 
Charge. 

OBLATiE  ;  were  the  Confecrated  Wafers  or 
Hofts  diftributed  to  the  Communicants  in  the 
Mafs  or  Sacrament  of  the  Altar  ;  and  fometimes 
the  cuftomary  Treats  in  Religious  Houfes  have 
been  called  by  this  Name  of  Oblata. 

OBLATIONS  of  the  Altar ,  were  cuftomary 
Offerings  from  the  Parilhioners  to  their  Prieft, 
which  were  folemnly  laid  upon  the  Altar  ;  of 
which  the  Mafs  or  Sacrament  Offerings  were 
ufually  Three-pence  at  Chrijlmas,  Two-pence,  at 
Eajler ,  and  a  Penny  at  the  other  principal  Feafts. 
The  cuftomary  Dues  alfo  for  Sacramentalia  or 
Chriftian  Offices,  were  comprehended  under  th  s 
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Title;  and  alfo  all  little  Sums  for  faying  Maflis 
for  the  Souls  of  Perfons  deceafed. 

OBLATIONES  Funerales ,  were  the  Soul  Scent 
or  Offerings  to  expiate  the  Omifiions  or  Defaults 
of  the  Party  deceafed  in  paying  T'ythes  or  other 
Ecclefiaftical  Dues:  At  firit  this  was  an  Oblation 
at  the  Funeral,  and  was  often  the  belt  Horfe  of 
the  DefunCt,  led  before  the  Corps,  and  delivered 
at  the  Church-Gate  or  Grave,  for  the  Ufe  of  the 
Parilh-Prieft. 

To  this  Cudom  we  owe  the  Original  of  Mor¬ 
tuaries.  If  the  Corps  were  buried  any  where 
elfe,  the  Offerings  were  due  to  the  Parilh-Prieft 
where  the  Party  died. 

At  the  Burial  of  the  Dead,  it  was  a  Cuftom 
for  the  furviving  Friends  to  offer  liberally  at  the 
Altar,  for  the  pious  Ufe  of  the  Prieft,  and  the  good 
Eflate  of  the  Soul  departed  ;  and  the  Reliques  of 
this  fuperftitious  Cudom  do  dill  remain  in  North- 
Wales ,  where  at  the  Rails  of  the  Communion- 
Table,  there  is  a  Tablet  or  flat  Board  fixed,  to 
receive  the  Money,  which  at  mod:  Funerals  is  of¬ 
fered  by  the  furviving  Friends,  according  to  their 
own  Ability  and  that  of  the  deceafed.  Dr.  Ken- 
net's,  GloJJary. 

OBLIGATION,  is  a  Bond  containing  a  Pe¬ 
nalty,  with  a  Condition  annex’d,  either  for  Pay¬ 
ment  of  Money,  Performance  of  Covenants,  or 
the  like;  and  fo  differs  from  a  Bill  that  hath  no 
Penalty  nor  Condition  ;  and  yet  a  Bill  may  be 
Obligatory. 

OBLIGATION,  by  the  Civilians  is  defined 
to  be  a  Caufe  of  Aftion,  and  a  legal  Bond  or  Tie 
which  compells  by  ACtion  to  give  or  to  do  ac¬ 
cording  to  the  Roman  Law.  And  they  divide 
Obligation^  into  Natural ,  Civil,  and  Mix'd :  A  na¬ 
tural  Obligation  is  what  arifes  only  from  meer  na¬ 
tural  Equity ;  and  this  they  diftinguifh  into  Efi- 
feftuahmd  Ineffectual'.  The  former  of  which,  tho’ 
there  is  not  Ground  enough  for  ACtion  by  the  Ro¬ 
man  Law,  yet  may  bar  by  Plea  and  Exception  ;  but 
the  latter  hath  no  Afliftance  from  any  pofitive 
Law,  but  confifts  meerly  in  the  Confcience  or 
Pleafure  of  the  Party.  A  pure  Civil  Obligation 
owes  its  Original  or  Birth  to  the  StriCtnefs  of  a 
pofitive  Law,  without  natural  Equity.  A  Mix'd 
Obligation  is  a  Legal  Bond,  having  its  Strength 
both  from  Natural  and  Civil  Laws. 

OBLIGOR,  is  he  that  enters  into  fuch  an  Ob¬ 
ligation  ;  and  Obligee ,  the  Perfon  to  whom  it  is 
entred  into. 

OBLTQUATION,  [in  Catoptricks ]  as  the  Ca¬ 
thetus  of  Obliquation  is  a  right  Line  drawn  Perpen¬ 
dicular  to  a  narrower  in  the  Point  of  Incidence, 
or  Reflection  of  a  Ray. 

OBLIQUE  angled  Triangle ,  [in  Geometry ]  is 
that  whole  Angles  are  oblique,  e.  either  obtufe 
or  acute. 

OBLIQUE  Line  [ Geometry ]  a  Line  which  fal¬ 
ling  upon  another  makes  an  oblique  Angle. 

OBLIQUE  Afcenfion ,  is  that  Degree  and  Mi¬ 
nute  of  the  Equinoctial  which  rifeth  with  the  Cen¬ 
tre  of  the  Sun  or  Star ,  or  with  any  Point  of  the 
Heavens,  in  an  Oblique  Sphere. 

To  find  the  Sun’r  Oblique  Afcenfion  by  the  Globe. 

Bring  the  Sun’s  Place  to  the  Horizon  on  the 
Eaft-fide ;  and  the  Number  of  Degrees  intercept¬ 
ed  between  that  Degree  of  the  Equinodial  which 


is  now  come  to  the  Horizon,  and  the  Beginning 
of  Aries  is  the  Clique  Afcenfion. 

To  find  the  Oblique  Afcenfion,  having  the  Right 

Afcenfion  and  Afcenfional  Difference  given. 

1.  If  the  Declination  be  North,  the  Difference 
between  the  Right  Afcenfion  and  the  Afcenfional 
Difference ,  is  the  Oblique  Afcenfion  required. 

2.  If  the  Declination  be  South,  the  Sum  of  the 
Right  Afcenfion ,  and  the  Afcenfional  Difference ,  is 
the  Oblique  Afcenfion. 

To  find  the  Oblique  Defcenfion. 

}'  Declination  be  North,  the  Sum  of  the 
Right  Afcenfion  and  Afcenfional  Difference  is  the 
Oblique  Defcenfion. 

2.  If  the  Declination  be  South,  the  Difference 
between  the  Right  Afcenfion ,  and  the  Afcenfional 
Difference ,  is  the  Oblique  Defcenfion. 

OBLIQUE  Angles.  See  Angles  Oblique. 

OBLIQUE  Defcenfion ,  is  that  Part  of  \heEqui- 
nodial  which  fets  with  the  Sun  or  Star ,  or  with 
any  Point  of  the  Heavens,  in  an  Oblique  Sphere 

OBLIQUE  Plains  in  Dialing,  amfucl As  £ 
chne  from  the  Zenith  or  incline  to  the  Horizon: 
The  Obliquity  of  which  Inclination  or  Reclination 
is  eaiily  found  by  a  Quadrant:  Being  an  Ark  of 
fome  Azimuth  or  Vertical  Circle  intercepted  be¬ 
tween  the  Vertex  of  the  Place  and  of  that  Plane - 
alfo  obferve,  this  Azimuth  or  Vertical  Circle  is 
always  perpendicular  to  the  Plane. 

OBUQUE  Sailing,  is  when  the  Ship  runneth 
upon  fome  Rhumb  between  any  of  the  four  Car¬ 
dinal  Points,  making  an  Oblique  Angle  with  the 
Meridian ;  and  then  ihe  changeth  continually  both 
r'at'tu‘e  Longitude.  Therearethree  Kinds 
of  Oblique  Sailing,  viz.  Plain  Sailing ,  Mercator’s 

ox  mights  Sailing,  and  Great  Circle  Sailin'  ■ 
which  fee.  n*  » 

P11  alf°  Application  of  the 
Method  of  Calculating  the  Parts  of  Oblique  Plane 
Triangles,  in  order  to  find  the  Diftance  of  a  Ship 

SbUOiTsh" ld‘Lanid’  Oblique  Sailing. 

OBLIQUE  Sphere ,  is  where  the  Pole  is  eleva¬ 
ted  any  Number  of  Degrees  lefs  than  90  Degrees 
and  confequently  the  Axis  of  the  World  the  E- 
quator,  and  Parallels  of  Declination,  will  cut  the 

H°ORirnTnbTTl?Ury  5  wheunce  comes  its  Name- 

OBLIQUE  Force  is  that  who fe  Line  of  Dire¬ 
ction  is  not  at  Right  Angles  with  the  Body  on 
whom  it  ,s  impreft.  The  Ratio  which  fuch  an 
Oblique  Forte  xo  move  a  Body,  bears  to  a  Direst 
ox  Perpendicular  Force,  will  by  this  Diagram  be 
eaiily  underftood  to  be  always  a,  the  She  of  the 
Angle  of  hadence  tt  to  the  Radius.  Let  a  b  be 
the  Side  of  any  Body  on 
which  an  Oblique  Force 
falls,  with  the  Direction  _  , 

d  a\  draw  d  c  at  Right 
Angles  to  d  b,  a  Perpen¬ 
dicular  let  fall  from  d 
to  the  Body  to  be  mo¬ 
ved,  and  make  a  d  the 
Radius  of  a  Circle.  ’Tis 
plain,  that  the  Oblique 
Force  d  a,  by  the  Laws 
of  Compofition  and  Re- 
folution  of  Motions  will 
be  refolved  into  the  two 
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Forces  d  c  and  d  b  ;  of  which  d  c  being  parallel  to 
a  />,  hath  no  Energy  or  Force  to  move  that  Body  ; 
and  confequently  d  b  exprefies  all  the  Power  of 
the  Stroke  orlmpulfe  upon  the  Body  to  be  moved. 
But  d  b  is  the  Right  Sine  of  the  Angle  of  Inci¬ 
dence  d  a  b\  wherefore  the  Oblique  Force  d  a, 
to  one  falling  perpendicularly  is  as  the  Sine  of  the 
Angle  of  Incidence  to  Radius.  E.  D. 

OBLIQUE  Percujfon  [in  Mechanlcks]  is  that, 
where  the  Direction  of  the  Unking  Body  is  not 
Perpendicular  to  the  Body  that  is  ft  ruck,  or  that 
is  not  in  a  Line  with  its  Centre  of  Gravity. 

OBLIQUE  Projection  [in  Mechanicks ]  is  that 
where  a  Body  is  impell’d  in  a  Line  of  Direction, 
which  makes  an  Oblique  Angle  with  the  Horizon¬ 
tal  Line. 

OBLIQUITY  of  the  Ecliptick.  ’Tis  well 
known  that  the  Plane  of  the  Terreftrial  Equator 
is  inclined  to  that  of  the  Ecliptick  in  an  Angle  of 
23  Degr.  30  Min.  or  rather  more  accurately 
2 30.  29'.  And  this  Angle  (allowing  for  a  very 
fmall  Nutation  of  the  Earth’s  Axis,  which  tho* 
riecelTarily  deducible  from  the  Principles  of  the 
Newtonian  Aftronomy,  need  not  here  be  confider- 
ed)  hath  always  yet  continued  the  fame:  As  any 
one  may  find  if  they  will  on  the  two  SolfUtial 
Days  obferve  the  Sun’s  Meridian  Altitudes,  and 
then  freeing  them  from  Refraftions,  Parallax,  &c. 
fubftradt  the  Winter  from  the  Summer  Altitude; 
for  then  half  the  Difference  between  them  will  be 
found  to  be  230.  29'.  the  Quantity  of  the  Angle 
of  the  Inclination  or  Obliquity  of  the  Ecliptick  to 
the  Plane-of  the  Equator. 

OBLIQUUS  Superior ,  a  Mufcle  of  the  Head, 
which  arileth  flefhy  from  the  back-part  of  the 
tranfverfe  Procefs  of  the  firft  Vertebra  of  the 
Neck,  and  in  its  fomewhat  oblique  Afcent  be- 
cometh  a  flefhy  Belly,  and  leflening  itfelf  again, 
is  inferted  to  the  Os  Occipitis  laterally.  By  this 
together  with  its  Partner,  (they  never  adling  fe- 
parately)  the  Head  is  moved  backwards  on  the 
firft  Vertebra. 

OBLIQUUS  Inferior  is  a  Mufcle  of  the  Head, 
arifing  flefhy  from  the  external  Part  of  the  Spinal 
Procefs  of  the  fecond  Vertebra  of  the  Neck,  clofe 
by  the  Origination  of  th cReCJus  Major ;  and  being 
dilated  into  a  flefhy  Belly,  pafles  obliquely  to  its 
Infertion  at  the  tranfverfe  Procefs  of  the  Firft, 
where  the  former  Mufcle  begins. 

When  this  afts  on  either  fide,  the  tranfverfe 
Procefs  of  the  firft  Vertebra  of  the  Neck  is  mo¬ 
ved  towards  the  Spine  of  the  Second ;  wherefore 
fome  Authors  have  reckoned  it  among  the  Muf- 
cles  of  the  Neck.  But  fince  the  Head  is  alfo 
moved  thereby,  and  the  Face  turned  on  that  fide 
on  which  it  adeth,  it  is  not  improperly  reckoned 
amongft  the  Mufcles  that  move  the  Head;  it  is 
aflifted  by  the  Mafloidaus. 

OBLIQUUS  Superior,  or  Trochlearis,  is  a  Muf¬ 
cle  of  the  Eye,  which  receives  its  firft  Denomi¬ 
nation  from  its  oblique  Pofition  and  Courfe,  in 
regard  of  the  reft  of  its  Fellows.  The  Second,  it 
derives  from  that  Cartilaginous  Ring  fufpended 
near  the  Brink  of  the  upper  Part  of  the  Orbit  to¬ 
wards  the  Nofe,  thro’  which  its  Tendon  pafles, 
being  refleded  on  it,  as  a  Rope  on  a  Pulley:  Be- 
fides  which,  it  is  called  longiffimus  Oculi ,  as  ex¬ 
ceeding  the  other  in  Length.  Its  Ufe  is  to  help 
to  roll  the  Eye  up  and  down. 


It  arifes  (harp  and  flefhy  from  the  deepeft  Part 
of  the  Orbit,  near  the  Origination  of  the  Abdu¬ 
cent,  and  becoming  a  flefhy  Belly  as  it  pafles  ob¬ 
liquely  clofe  under  its  fuperior  Parr,  makes  a 
round  Tendon  running  thro’  the  Trochlea ,  (as 
above-mentioned)  from  whence  reverting  hack,  it 
is  inferted  to  the  Tunica  Sclerotis ,  in  the  Middle 
of  the  Diftance  between  the  Termination  of  the 
Attollens  and  Optick  Nerve,  towards  the  back-part 
of  the  Bulb  of  the  Eye. 

O B LIQU U S  Inferior,  is  a  Mufcle  called  alfo 
Brevijfunus  Oculi ,  it  being  the  fhorteft  Mufcle  of 
the  Eye.  This  fprings  fharp  and  flefhy  from  im¬ 
mediately  within  the  lower  and  almoft  outward 
Part  of  the  Orbit,  at  the  Jundure  of  the  Firlt 
Bone  of  the  upper  Jaw,  with  the  Fourth  ;  and  be¬ 
coming  thicker,  afeends  obliquely  over  the  De- 
primens,  growing  tendinous  at  its  Infertion  to  the 
Tunica  Sclerotis ,  near  the  Implantation  of  the  for¬ 
mer,  diredly  betwixt  the  Abducens  and  Optick 
Nerves. 

ItsUfeis  to  help  to  rolltbeEye  to  and  fro, and 
therefore  this  and  the  former  are  by  fome  called 
Circumagentes  and  Amatorii.  Some  alfo  reckon 
two  other  Mufcles  belonging  to  the  Eye,  which 
are  called  by  this  Name  Oblique,  viz. 

OBLIQUUS  Major ,  a  Mufcle  that  pulls  the 
Eye  forwards  and  obliquely  downwards. 

OBLIQUUS  Minor ,  is  a  Mufcle  that  pulls  the 
Eye  forwards  and  obliquely  upwards. 

OBLIQUUS  Aj'cendens  five  Acclivis,  one-of  the 
large  Mufcles  of  the  Abdomen,  ferving  to  comprefs 
the  Belly,  and  by  that  Means  to  help  the  Dif- 
charge  of  the  Ordure  and  Urine;  it  alfocomprefles 
and  ftraitens  the  Cavity  of  the  Thorax  in  Expira¬ 
tion,  and  helps  to  turn  the  Trunk  of  our  Body  to 
either  fide,  when  our  Feet  ftand  ftill;  and  fo  is 
a  Kind  of  Antagonijl  to  the  Obliquus  defenders , 
which  fee. 

It  arifes  flefhy  from  the  whole  circular  Edge 
of  the  Os  Ilium  and  Ligamentum  Pubis ;  and  thence 
mounting  with  an  Order  of  Fibres,  inclining  for¬ 
wards,  it  forms  a  broad  membranous  thin  Ten¬ 
don,  which  is  implanted  into  the  whole  Length 
of  the  Linea  Alba ,  and  the  Cartilages  of  the  8th, 
9th,  10th,  and  12th  Ribs. 

OBLIQUUS  Defcendens  feu  Declivis,  the  Name 
of  one  of  the  large  Epigajlrick  Mufcles,  or  Muf¬ 
cles  of  the  Abdomen:  Beiides  its  Ufe  in  common 
with  the  reft,  to  comprefs  thelnteftines  and  Blad¬ 
der,  and  to  help  to  exclude  the  Foetus ;  Air.  Cow- 
per  affignsit  another,  not  obferved  before  by  anv 
one  (except  Dr.  Glijfon )  which  is  to  move  our 
Body  round  to  either  fide  when  our  Feet  ftand 
ftill.  It  arifes  with  feveral  acute  Produdlions, 
partly  flefhy  and  partly  tendinous,  from  the  lower 
Margin  of  the  Sixth,  Seventh,  and  Eighth  Ribs, 
where  its  feveral  feparate  Originations  lie  be¬ 
tween  the  Indentations  of  the  Major  Anticus :  Be- 
fides  thefe,  it  continues  to  derive  more  Heads 
from  the  Ninth,  Tenth,  Eleventh,  and  fome- 
times  from  the  Extremity  of  the  loweft  Baftard- 
Rib,  where  it  is  alfo  indented  with  the  Serratus 
Inferior  Pojlicus ;  thence  its  oblique  defeending 
flefhy  Part  expands  itfelf  into  a  broad 'membra¬ 
nous  Tendon,  before  it  marches  over  the  Redhts 
to  its  Infertion  in  the  Linea  Alba  and  the  OsPubis ; 
after  this  defeending,  it  ends  partly  tendinous  in 
the  Ligamentum  Pubis ,  but  chiefly  flefhy  on  the 
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upper  and  fore-part  of  the  circular  Edge  of  the 
Os  Ilium. 

OBLIQUUS  Anris,  is  a  Mufcle  of  the  Ear, 
which  maybe  alio  called  Semi- circularise  from  its 
Polition,  it  lying  in  the  external  Parts  of  the  Bony 
Channel  of  the  AquaduR,  whence  marching  fome- 
what  upwards  and  backwards,  it  enters  the  Tym¬ 
panum  in  a  very  oblique  Sinuofity  excavated  im¬ 
mediately  above  the  Bone  where  the  Tympanum 
is  inchafed,  and  is  inferted  to  the  Bender  Procefs 
of  the  Malleus.  The  Sinuofity  in  which  this 
Mufcle  pa  lies,  is  that  which  may  be  taken  notice 
of  in  the  upper  Part  of  the  Bony  Circle  of  the  Foe¬ 
tus.  This  we  don’t  find  deferibed  any  where, 
before  Du  Verney. 

OBLONG,  in  Geometry,  is  the  fame  with 
a  Redangle  Parallelogram,  whofe  Sides  are  un¬ 
equal. 

OBOLUS,  tho’  now  taken  to  fignify  our  half¬ 
penny,  anciently  lignified  the  Half  Noble.  T  he 
Noble  or  Floren  being  called  a  Penny ,  and  its 
quarter  Part  a  Farthing:  And  indeed  in  the  old 
Hiftories  and  Accounts  of  Coin,  you  are  to  un- 
derftand  by  the  Word  Denarius ,  the  whole  Coin, 
be  it  Angel ,  Rial,  Si c.  and  by  O bolus  its  half 3 
and  by  Quadrans  its  fourth  Part. 

OBSCURA  Camera ,  in  Opticks,  is  a  Room 
darkened,  all  but  in  one  little  Hole,  in  which  is 
placed  a  Glafs  to  tranfmit  the  Rays  of  Objects 
to  a  piece  of  Paper  or  white  Cloth  :  But  by  it  are 
made  many  ufeful  Experiments  in  Opticks,  fer- 
ving  to  explain  the  Nature  of  Vifion  ;  and  among 
which,  the  following  one  deferves  a  particular 
Defcription. 

To  reprefent  all  outward  Objefls  in  their  proper  Co¬ 
lours,  Di/lances  and  Proportions,  on  a  White  Wall, 
a  Frame  of  Paper ,  or  Sheet  hung  up  for  that  pur- 
pofe  in  a  darkened  Room. 

This  moll  Wonderful  and  Glorious  Experi¬ 
ment,  tho’  it  be  very  common,  will  yet  well  de¬ 
fer  ve  to  have  a  clear  Account  given  of  it  here; 
for  I  don’t  remember  to  have  read  a  plain  and  in¬ 
telligible  Defcription  of  its  Apparatus  any  where ; 
neither  is  it  fo  eafie  to  do  it  with  Advantage,  as 
thofe  perhaps  who  never  tried  it  may  imagine; 
what  follows  therefore  you  may  relie  on  as  the 
Refult  of  my  own  repeated  Experience. 

Procure  a  good  Convex,  or  Plano-Convex 
Glafs,  fuch  an  one  as  is  made  ufe  of  for  the  Ob- 
jed  Glafs  of  a  Telefcope;  and  if  you  have  a 
good  Telefcope  that  draws  about  6  Feet,  you 
may  unferew  its  Objed  Glafs,  and  it  will  ferve 
your  Turn  very  well:  And  indeed  a  Glafs  that 
draws  about  that  Length  (tho’  4  or  5  Foot  will 
do  pretty  well)  is  the  fitteft  on  all  Accounts  to 
make  this  Experiment  withal;  for  if  you  ufe 
a  fmall  Glafs  whofe  Focus  is  not  above  a  Foot, 
or  thereabouts  diftant  from  the  Hole,  the  Repre- 
fentation  of  your  Objeds  will  be  very  fmall, 
and  the  Figures  hardly  large  enough  to  be  diftin- 
guifhed  :  To  which  likewife  may  be  added,  that 
not  above  one  Spedator  can  come  to  look  on 
it  at  a  Time,  and  even  he  not  without  fome 
Trouble. 

On  the  other  hand,  if  you  make  ufe  of  a  Glafs 
which  draws  15,  zo,  or  25  Foot,  either  your 
Hole  mull  be  very  large,  and  then  fo  much  Light 


will  come  in  as  will  hinder  the  Objects  from  beirig 
vilible  on  the  Wall,  Paper,  &c.  or  if  the  Hole 
be  but  fmall,  fo  little  Light  will  come  in,  that 
at  the  Diftance  of  1  5  or  20  Foot  from  the  Win¬ 
dow,  you  will  have  hardly  Light  enough  to  fee 
the  Reprefenlation  diftindly  ;  fuch  large  Glalfes 
likewife  are  not  eafily  had  every  where,  nor  are 
they  every  one’s  Money;  but  a  Glafs  that  draws 
about  fix  Feet,  is  very  proper  to  be  made  ufe  of 
in  this  Cafe. 

Having  gotten  fuch  a  Glafs,  make  Choice  of 
fome  Room  which  hath  a  North-Window,  tho’ 
an  Fall  or  Weil  may  do  well  enough  (but  a  South 
one  will  not,  for  a  Reafon,  to  be  given  below) 
and  let  it  be  well  darkened,  fo  that  no  Light 
can  come  into  it,  but  at  the  Hole  where  your 
Glafs  is  placed,  or  at  lead  but  very  little.  Then 
make  a  Hole  in  the  Shutter  of  the  North- Window 
of  about  an  Inch,  or  an  Inch  £  in  Diameter, 
and  leave  open  theCafement,  if  there  be  one,  for 
there  muft  be  no  Glafs  without  your  Hole.  Then 
fallen  the  Glafs  with  its  Centre  in  the  Centre  of 
the  Hole,  by  fome  fmall  Tacks  to  the  Shutter,  fo 
that  no  puff'  of  Wind  blow  it  down;  and  break  it ; 
and  at  the  Diftance  that  you  know  your  Glafs 
draws,  hang  up  a  white  Sheet ;  or  if  you  do  not 
know  exadly  the  Focus  of  the  Glafs,  move  the 
Sheet  to  and  fro  ’till  you  find  the  Objeds  are  re- 
prefented  on  it  very  diftindly,  and  then  you  may 
fallen  it  there  by  Nails  to  the  Cieling,  &c.  Then 
will  whatever  is  without  the  Hole,  and  oppofite  to 
it,  be  reprefented  on  that  Sheet,  with  fuch  ex - 
quifite  Exadnefs,  as  far  furpafles  the  utmoft  Skill 
of  any  Painter  to  exprefs.  For  if  the  Sun  Ihine 
brightly  on  this  Objeds  (as  indeed  the  Experi¬ 
ment  is  never  made  well  when  it  doth  not)  you 
will  have  the  Colours  of  all  Things  there  in  their 
Natural  Paint,  and  fuch  an  admirable  Proportion 
of  Light  and  Shadow,  as  is  impoflible  to  be  imi¬ 
tated  by  Art;  and  I  yet  never  faw  any  thing  of 
that  kind  that  comes  near  this  natural  Landfcape. 
But  if  the  Sun  do  not  fhine,  the  Colours  will  be 
hardly  vifible,  and  all  will  look  dirty,  dark,  and 
confufed;  therefore  I  advifed  a  North-Window, 
that  you  may  have  the  Meridian  Sun  fhining  on 
your  Objed  in  its  greateft  Splendor,  that  fo  the 
Experiment  may  be  in  its  greateft  Perfedion: 
But  you  muft  by  no  Means  have  the  Sun  Ihine 
on  or  near  the  Hole,  for  if  it  doth,  all  will  be 
confufed. 

Another  Thing,  in  which  this  Reprefentation 
exceeds  Painting,  is,  That  here  you  have  Motion 
exprefied  on  your  Cloth.  If  the  Wind  move  the 
Trees,  Plants,  or  Flowers  without,  you  have  it 
within  on  your  lively  Pidure ;  and  nothing  can 
be  more  pleafant  than  to  fee  how  the  Colours  of 
the  moving  Parts  will  change  as  they  do  without, 
by  their  being  in  various  Positions  obverted  to,  or 
fhaded  from  the  Light.  The  Motion  of  any 
Flies  or  Birds,  is  painted  alfo  in  the  fame  Per¬ 
fedion  :  And  the  exad  Lineaments  of  any  Per- 
fons  walking  at  a  due  Diftance  without  the  Glafs, 
will  be  alfo  exprefled  to  the  Life,  and  all  their 
Motions,  Poftures  and  Geftures,  will  as  plainly 
appear  on  the  Cloth,  as  they  do  to  any  one’s 
Eye  Without. 

In  a  Word,  Nothing  is  wanting  to  render  it 
one  of  the  fineft  Sights  in  the  World,  but  that  all 
things  are  inverted,  and  the  wrong  End  upwards. 

To 
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To  remedy  which,  feveral  Methods  have  been 
thought  on,  as  double  Convex-Glades,  &c.  but 
none,  in.  my  Opinion,  are  fo  well,  nor  fo  eafie, 
as  to  take  a  common  Looking-Glafs  of  about  12 
or  14  Inches  Square,  and  hold  it  under  or  near 
the  Ch  in,  with  an  acute  Angle,  to  your  Bread: : 
For  if  you  do  fo,  and  look  down  into  it,  you 
will  fee  all  Things  upon  the  Sheet  inverted  in  the 
GUI's,  i.  e.  in  this  Cafe  reftored  to  their  natural 
and  eredl  Pofition  ;  and  this  Reflection  alfo  from 
the  Glafs,  gives  it  a  Glaringnefs  that  is  very  fur- 
prizing,  and  makes  it  look  like  fome  Magical  Pro- 
fpedt,  and  the  moving  Images,  like  fo  many  Spe- 
Clrums  or  Phantafms.  And  no  doubt  but  there  are 
many  Perfons  that  might  eafdy  be  impofed  upon 
with  fuch  a  Scene,  and  who  would  believe  it  to 
be  no  lefs  than  downright  Conjuration. 

And  I  have  made  life  of  this  Experiment  to 
convince  fome  credulous  Perfons,  that  thofc  are 
abufed  and  impofed  upon,  who  fee  Faces  in  the 
Glaflesof  fome  cheating  Knaves  amongft  us,  who 
fet  up  for  Cunning- Men,  and  Difcoverers  of  ftol- 
lcn  Goods,  &c.  and  have  fatisfyed  them,  that 
much  more  may  be  done  by  this,  and  fome  other 
Optical  Experiments,  and  that  without  the  Help 
of  the  Devil  too,  than  by  the  Help  of  any  of  the 
Clumfie  Method's  ufed  by  thefe  Vermin. 

If  the  Glafs  be  placed  in  a  Sphere  or  Globe  of 
Wood  (having  an  Hole  as  large  as  the  Glafs  bo¬ 
red  through  it)  which  like  the  Eye  of  an  Animal 
may  be  turned  every  Way  to  receive  the  Rays 
coming  from  all  Parts  of  theObjeCls,  it  will  be  of 
good  Advantage  to  the  Experiment  ;  and  fuch, 
ready  fit  ted,  are  now  commonly  fold  by  Mr.  Mar- 
Jhall ,  at  the  Archimedes  on  Ludgate-hill ,  and  are 
called  Scioptneks. 

And  as  by  this  Method  any  Image  may  be 
made  appear  in  a  darken’d  Room,  Dr.  Hook ,  in 
Philo foph.  Tranfaft.  N.  38.  gives  a  Way  of  doing 
the  fame  thing  in  an  Enlightned  one,  either  by 
Day  or  Night.  The  Experiment  I  have  tried  my- 
felf,  and  is  as  follows. 

Oppofite  to  the  Wall,  or  Place  where  the  Ap¬ 
parition  is  to  be,  let  a  Hole  be  made  about  a 
Foot  in  Diameter,  or  bigger ;  if  there  be  an  high 
Window  that  hath  a  Cafement  in  it,  it  will  do 
better. 

Without  this  Hole,  or  Cafement,  fo  that  the 
Company  in  the  Room  may  not  fee  what  is  done, 
place  the  Pidlure  or  Objedt  you  would  reprefent 
inverted;  and  by  Means  of  Looking- Glaffes  pla¬ 
ced  behind,  if  the  Picture  be  Tranfparent ,  reflcCt 
the  Rays  of  the  Sun,  fo  that  they  may  pafs  through 
it  towards  the  Place  where  it  is  to  appear;  and 
that  no  Rays  may  go  befides  it,  let  the  Picture  be 
incompaffed  with  a  Board  or  Cloth  on  every  fide. 
If  the  ObjeCt  be  aStatue  or  fomeliving  Creature, 
then  it  mult  be  the  more  inlightned  by  calling 
the  Sun- Beams  on  it  by  Reflection  and  Refrac¬ 
tion  both:  Between  this  ObjeCt  and  the  Wall, 
mult  be  placed  a  broad  Convex- Glafs,  ground 
of  fuch  a  Convexity,  that  it  may  reprefent  the 
Object  diftindt  on  the  Wall :  And  therefore,  ’tis 
heft  to  have  a  clean  Linnen  Cloth  injlead  of  the 
Wall ;  which  may  be  hung  up  any  where ,  according 
to  the  Dijlance  of  the  Glafs' s  Focus.  The  nearer  the 
Glafs  is  to  the  ObjeCt,  the  more  will  the  ObjeCt 


be  magnified  on  the  Wall  or  Cloth;  and  the  fur¬ 
ther  off,  the  lefs  ;  which  alfo  will  depend  on  the 
Convexity  of  the  Glafs. 

If  the  ObjeCt  cannot  be  Inverted  (as  ’tis  pretty 
difficult  to  do  with  Living  Animals ,  Candles,  &c.) 
then  there  mult  be  two  large  Glalfes  of  conveni¬ 
ent  Sphere,  and  they  placed  at  their  appropriated 
Diflances  (which  are  very  cafilv  found  by  Trials) 
fo  as  to  make  the  Representation  ereCt  as  well  as 
the  ObjeCt. 

And  if  the  whole  Matter  be  well  manag’d,  fo 
that  the  Spectators  fee  nothing  of  the  Apparatus , 
it  will  be  a  very  furprizing  thing  to  them  to  fee 
an  Image  appear  by  fo  good  a  Light  on  a  Plain  in 
the  Midlt  of  a  Room,  where  nothing  can  be  dif- 
covered  that  fhould  occalion  any  fuch.  Apparition. 

^  OBSERVATION.  The  Seamen  call  an  Ob¬ 
servation  the  taking  the  Sun  or  any  Stars  Meridian 
Altitude,  in  order  thereby  to  find  their  Latitude  ; 
and  how  they  do  this  you  will  find  under  that 
Word;  And  they  call  finding  the  Latitucie  by 
the  Name  of  Working  an  Observation. 

OBSERVATORY,  [Ohfervatorium  of  Ob  fer¬ 
vor  e  to  obferve]  a  Place  fitted  for  taking  Obfer- 
vations  of  the  Heavenly  Bodies ;  or  a  certain  Edi¬ 
fice  in  the  Form  of  a  Tower  raifed  on  fome  Emi¬ 
nence  for  taking  Affronomical  Obfervations. 

The  more  celebrated  Obfervatories  are,  1,  The 
Greenwich  Obfervatory,  built  in  1676,  by  Order 
of  King  Charles  lid.  at  the  Solicitation  of  Sir  Jo¬ 
nas  Moor  and  Sir  Chrijhpher  Wren ;  and  furnifhed 
with  the  moll  accurate  Inffruments  by  the  fame  ; 
particularly  a  noble  Sextant  of  7  Feet  Radius , 
with  Tele f cope  Sights. 

The  Perfon  to  whom  the  Province  of  obferving 
was  firll  committed,  was  Mr.  J.  Flamjlead ;  a 
Man,  who,  as  Dr.  Halley  exprelfes  it,  feem’d 
born  for  the  Employment,  for  the  Space  of  four¬ 
teen  Years  with  unwearied  Pains  he  w’atched  the 
Motions  of  the  Planets  ;  chiefly  thofe  of  the 
Moon,  as  was  given  him  in  Charge  ;  that  a  new 
Theory  of  that  Planet,  exhibiting  all  her  Irregu¬ 
larities,  being  found,  the  Longitude  might  then 
be  determined. 

In  the  Year  1690,  having  provided  bimfelf  of 
a  Mural  Arch  of  7  Feet  Diameter,  well  fix’d  in 
the  Plane  of  the  Meridian,  he  began  to  verify  his 
Catalogue  of  the  fixed  Stars,  which  hitherto  de¬ 
pended  altogether-  on  the  Diflances  meafured  with 
the  Sextant,  after  a  new  and  very  different  Man¬ 
ner,  viz.  by  taking  the  Meridian  Altitudes,  and 
the  Moments  of  Culmination,  or  the  Right  Af- 
ccnfion  and  Declination:  This  Inftrument  he 
was  fo  pleas’d  with,  that  he  laid  the  Ufe  of  the 
Sextant  almoft  wholly  afide.  Thuswas  theAflro- 
nomcr  Royal  employ’d  for  thirty  Years;  in  the 
Courfe  of  which  Time,  nothing  had  appeared 
in  publick,  worth  fo  much  Expence  and  Prepa¬ 
ration  ;  fo  that  the  Obfervcr  feemed  rather  to 
have  been  employ’d  for  his  own  Sake,  and  that 
of  a  few  Friends,  than  for  the  Publick;  tho’  it 
was  notorious,  the  Obfervations  that  had  been 
made  were  very  numerous,  and  the  Papers  fwell’d 
to  a  great  Bulk. 

This  occafion’d  Prince  George  of  Denmark,  in 
the  Year  1704,  to  appoint  certain  Members  of 
the  Royal  Society,  viz.  the  Honourable  Fr.  Ro¬ 
berts,  Sir  C.  Wren,  Sir  I.  Newton ,  Dr.  Gregory , 
and  Dr.  Arbuthnot ,  to  infpedt  Fiamjiead' %  Papers, 
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and  chufe  our  of  them  fuch  as  they  fhould  think 
fit  for  the  Prefs ;  purpofing  to  print  them  at  his  own 
Expence:  But  the  Patron  of  the  Work  dying,  e’er 
the  Impreflion  was  half  finifhed,  it  lay  Still  for 
feme  time;  till  at  length  it  was  refumed  by  Or¬ 
der  of  Queen  Anne ,  and  the  Care  of  the  Prefs 
committed  to  Dr.  Arbuthnot ,  and  that  of  correct¬ 
ing,  and  fupplying  the  Copy,  to  Dr.  Halley : 
Such  was  the  Rife  and  Progrefs  of  the  Hijloria 
Coelejlis ;  the  principal  Part  whereof  is  the  Ca- 
tologue  of  the  fixed  Stars,  called  alfo  the  Green¬ 
wich  Catalogue. 

The  Greenwich  Obfervatory  is  found  by  very 
accurate  Obfervations  to  lie  in  510.  28'.  30". 
North  Latitude. 

2.  The  Paris  Obfervatory  built  by  the  late 
Louis  XIV.  in  the  Fauxbourg  St.  Jaques. 

It  is  a  very  fingular,  but  withal  a  very  magni¬ 
ficent  Building;  the  Delign  of  M.  Permit'.  ’Tis 
80  Feet  high,  and  a  Top  is  a  Terras.  ’Tis  here 
M-  de  la  Hire  has  been  employ’d. 

The  Difference  in  Longitude  between  this  and 
the  Greenwich  Obfervatory  is  20.  20'.  Weft. 

In  it  is  a  Cave,  or  Cellar,  170  Feet  defeent,  for 
Experiments  that  are  to  be  made  far  from  the  Sun, 
tffc.  particularly  fuch  as  relate  to  Congelations, 
Refrigerations,  Indurations,  Confervations,  &c. 

3.  Tycho  Brahe's  Obfervatory  was  in  the  little 
Ifland  Ween,  or  Scarlet  IJland ;  between  the  Coafts 
of  Schonen  and  Z eland,  in  the  Baltick. 

It  was  eredled  and  furnifhed  with  Inftruments 
at  his  own  Expence,  and  called  by  him  Uraniburg. 

Here  he  fpent  20  Years  in  observing  the  Stars, 
the  Refult  is  his  Catalogue. 

Mr.  Gordon ,  in  Phil.  Tranf  obferves,  that  this 
was  none  of  the  fitted:  Places  for  fome  Kind  of 
Obfervations,  particularly  the  Rifings  and  Set¬ 
tings ;  as  lying  too  low,  and  being  Land-locked 
on  all  the  Points  of  the  Compafs  but  three;  and 
the  Land  Horizon  exceedingly  rugged  and  uneven. 

4.  Pekin  Obfervatory,  Father  Le  Compte  de- 
feribes  a  very  magnificent  Obfervatory,  eredted 
and  furnifhed  by  the  late  Emperor  of  China,  in 
his  Capital,  at  the  Interceffion  of  fome  Jefuits, 
Miffionaries,  chiefly  Father  Venbiejl ,  whom  he 
made  his  Chief  Obferver. 

The  Inflruments  are  exceedingly  large;  but 
the  Divifions  lefs  accurate,  and  the  Contrivance, 
in  fome  Refpedts,  lefs  commodious  than  thofe 
of  the  Europeans'.  The  chief  are  an  Armillary , 
Zodiacal  Sphere  of  6  Paris  Feet  Diameter,  an 
Equinoctial  Sphere  of  6  Feet  Diameter,  an  Azi¬ 
muthal  Horizon  6  Feet  Diameter,  a  large  Qua¬ 
drant  6  Feet  Radius,  a  Sextant  8  Feet  R.adius, 
and  a  Ccelejlial  Globe  6  Feet  Diameter. 

OB 'FUSE  Angles.  See  Angles. 

OBTUSE  Angular  Section  of  a  Cone :  So  the 
Ancient  Geometers,  called  that  Conick  Sedtion, 
which  fitice  by  Apollonius ,  is  called  the  Hyperbola , 
becaufe  they  confidered  it  only  in  fuch  a  Cone, 
whofe  Sedtion  by  the  Axis  is  a  Triangle  Obtufe- 
angled  at  the  Vertex. 

OBTUSE  -Angled  Triangle ;  fee  Triangle. 

OBTURATOR  Externus ,  is  a  Mufcle  of  the 
Thigh,  fo  called  from  its  Situation ;  and  Rota¬ 
tor  Femoris  Extrorfum ,  from  itsUfe:  It  hath  a 
large  flefhy  Beginning  from  the  External  Parts 
of  the  Os  ifehium  and  Pubis,  and  the  Membrane 
that  covers  their  Foramen  externally  oppofite  to 


the  Origination  of  the  Marfupialis  or  Obturator 
Interims-,  and  palling  tranfverfly  backwards,  lefJ 
fens  itfelf,  and  becomes  tendinous  at  its  Inler- 
tion  to  the  Root  of  the  great  Trochanter  of  the 
Thigh-Bone,  near  the  Termination  of  the  laft 
named  Mufcle.  This  turns  the  Thigh  outwards. 

OBTURATOR  Interims.  See  Marfupialis . 

OBVENTIONS,  fignifies  Rents  or  Revenues, 
properly  of  Spiritual  Livings ;  as  alfo  Offerings. 

OCCIDENT,  is  the  Weft  Quarter  of  the 
Horizon  ;  or  ’tis  that  Part  of  the  Horizon  where 
the  Ecliptick,  or  the  Sun  therein  defeends  into 
the  lower  Hemifphere :  In  fome  Books  you  will 
meet  with  fuch  Terms  as  tbefe; 

OCCIDENT  Efiival,  is  that  Point  of  the  Ho¬ 
rizon,  where  the  Sun  fetsat  his  Entrance  into  the 
Sign  Cancer ,  when  the  Days  are  longeft. 

OCCIDENT  Hybernal ,  is  that  Point  of  the 
Horizon ,  where  the  Sun  fets  when  it  enters  into 
the  Sign  of  Capricorn ,  at  which  time  the  Days 
(with  us)  are  fhorteft. 

OCCIDENT  Equinoctial ,  is  that  Point  of  the 
Horizon,  where  the  Sun  fets  when  it  enters  Aries 
or  Libra. 

OCCIDENTAL  (/.  e.  Weft  ward)  in  Agrono¬ 
my,  a  Planet  is  faid  to  be  Occidental  when  it  fets 
after  the  Sun. 

OCCIPITALIS,  and  its  Partner,  are  fhort, 
but  broad,  Thin,  Flefhy  Mufcles,  fituated  on  the 
Occiput,  from  whence  they  derive  their  Names; 
when  thefe  adt,  they  pull  the  Hairy-Scalp  back¬ 
wards. 

OCCIPITIS  Os,  is  a  Bone  of  the  Cranium , 
that  lies  in  the  hind-part  of  the  Head;  it  is  al- 
moft  like  a  Lozenge  with  its  lower  Angle  turned 
inwards  ;  it  joins  the  OJfa  Parietalia  and  Petr  of  a, 
by  the  Sutura  Lambdoidalis :  It  is  thicker  than  any 
of  the  other  Bones  of  the  Cranium ,  yet  it  is  very 
thin  where  the  Splenius,  Complexus ,  Trapezius , 
are  inferred.  Externally  it  is  rough.  Internally 
it  has  two  Sinus' s,  in  which  lie  the  Protuberances 
of  the  Cerebellum,  and  two  large  Furrows,  in 
which  lie  the  Sinus  Later  ales. 

It  has  Seven  Holes :  The  iff  two  are  common 
to  it  and  the  OJfa  Petrofa-,  the  lateral  Sinus's  and 
the  Par  vagum ,  pafs  thro’  them.  The  third  is 
the  great  Hole  thro’  which  the  Medulla  Spinalis 
pafies.  The  Fourth  and  Fifth  are  the  Holes 
thro’  which  the  ninth  Pair  of  Nerves  pafies. 
The  Sixth  and  Seventh  are  two  Holes,  thro’ 
which  there  pafs  two  Veins,  which  bring  the 
Blood  from  the  external  Teguments  to  the  Sinus 
Laterales ;  fometimes  there  is  but  one,  and  fome- 
times  none  of  thefe  two  ;  there  are  fometimes 
two  more  thro’  which  the  Vertebral  Veins  pafs. 

This  Bone  has  alfo  two  Apophyfes,ox\e  on  each 
Side  of  the  great  Hole  ;  they  are  lined  with  a 
Cartilage  and  articulated  with  the  firft  Vertebra 
of  the  Neck.  It  has  alfo  a  fmall  Protuberance 
in  its  middle,  from  which  there  goes  a  fmall  Li¬ 
gament,  which  is  inferted  into  the  firft  Vertebra 
of  the  Neck.  It  is  longer  in  Beafts  than  in  Men. 

OCCIPITO-Tr<j;z/<7//.r,  is  a  Mufcle  of  the  Skin 
of  the  Occiput  and  Os  Frontalis,  which  is  ufually 
called  Occipitalis ;  it  arifes  flefhy  from  the  tranf- 
verfe  Line  of  the  Occiput ,  oppofite  to  part  of  the 
fuperior  Termination  of  the  Mafoidaus ,  and 
Part  of  the  Beginning  of  the  Trapezius  next  it, 
and  then  tendinous  from  the  reft  of  the  Line  back¬ 
wards 
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wards,  arifing  after  the  lame  Manner  on  theother 
fide  ;  from  thence  it  goes  ftrait  up,  and  foon  be¬ 
coming  all  tendinous,  it  covers  the  two  Parietal 
Bones,  and  the  OJfa  Squamofa  above  the  Temporal 
Mufcles ,  its  outer  Edge  being  faftned  to  the  Os 
Jugale  on  each  fide.  This  broad  Tendon  near 
the  Coronal  Suture  grows  flefhy  and  defcends  with 
{freight  Fibres  as  low  as  the  Mufculi  Orbiculares. 
It  is  inferted  into  the  Skin  at  the  Eye-brows 
having  fent  down  between  them  a  narrow  flefhy 
Slip  or  Elongation  which  is  continued  over  the 
Offa  Naf ,  as  far  as  its  Cartilaginous  Parts,  where 
its  Fibres  run  off  on  each  fide,  and  terminate  in 
the  Skin  above  the  Mufculus Nafi  proprius.  When 
this  Digaltrick  Mufcle,  which  covers  all  the 
upper  Part  of  the  Scull  like  a  Cap,  ads,  it  pulls 
the  Skin  of  the  Head  backwards,  and  at  the  fame 
time  draws  up  and  wrinkles  that  of  the  Fore¬ 
head,  and  is  antagonized  by  the  Corrugator. 

OCCIPUT,  [in  Anatomy ]  the  hinder  Part  of 
the  Head  or  Scull  ;  or  the  Part  wherein  the  Os 
Occipitis  is. 

OCCULT,  fomething  fecret,  hidden,  or  in- 
vifible. 

The  Occult  Sciences  are  Magic ,  Necromancy , 
Cabbala ,  (Ac. 

Agrippa  has  feveral  Books  of  Occult  Philofopby , 
full  of  the  vaineft,  wildeft  Dreams;  and  Fluid 
nine  Volumes  of  the  Cabbala ,  or  Occult  Science , 
wrapt  up  under  Figures,  or  Hebrew  Characters. 
Weak  Philofophers,  when  unable  to  difcover  the 
Caufe  of  an  Effedt,  and  unwilling  to  own  their 
Ignorance,  fay  it  arifes  from  an  Occult  Virtue, 
an  Occult  Caufe,  an  Occult  Quality* 

Occult ,  in  Geometry ,  is  ufed  for  a  Line  that  is 
fcarce  perceivable,  drawn  with  the  Point  of  the 
CompalTes,  or  a  black  Lead  Pencil. 

Occult ,  or  dry  Lines ,  are  ufed  in  feveral  Ope¬ 
rations  ;  as  the  railing  of  Plans,  Defigns  of  Build¬ 
ings,  Pieces  of  Perfpedtive,  (Ac.  They  are  to  be 
effaced,  when  the  Work  is  fimfhed. 

OCCULT ATION,  in  Ajlronomy ,  is  the  time 
that  a  Star  or  Planet  is  hid  from  our  Sight,  when 
eclipfed  by  the  Interpofition  of  the  Body  of  the 
Moon,  or  fome  other  Planet  between  it  and  us. 

OCCUPANCY,  in  the  Civil  Law,  is  the  Pof- 
feffion  of  fuch  Things  as  at  prefent  belong  to  no 
private  Perfon,  but  however  are  capable  to  be 
made  fo ;  as  by  feizing  or  taking  of  Spoils  in 
War,  of  things  wild  by  Nature,  as  Birds  and 
Beafts  for  Game,  (Ac.  or  by  finding  things  before 
undifcovered,  or  truly  loft,  or  loft  by  their  pro¬ 
per  Owners. 

OCCUPANT.  If  Tenant  par  terme  de  auter 
vie  dies ,  living  Cefluy  que  vive ;  he  that  firft  en¬ 
ters  fhall  hold  the  Land^during  the  other  Man’s 
Life,  and  he  is  in  Law  called  an  Occupant ,  be- 
caufe  his  Title  is  by  his  firft  Occupation  ;  and  fo 
if  a  Tenant  for  his  own  Life,  grant  over  his 
Eftate  to  another,  if  the  Grantee  dies,  there 
fhall  be  an  Occupant. 

OCCUPATION,  fignifies  (in  Law)  the  put¬ 
ting  a  Man  out  of  his  Free-hold  in  time  of  War, 
and  is  all  one  with  Diffeifn  in  time  of  Peace, 
only  it  is  not  fo  dangerous.  ’Tis  taken  alfo  for 
Ufe  or  Tenure,  as  when  ’tis  faid,  fuch  Land  is 
in  the  Tenure  or  Occupation  of  fuch  a  Man,  that 
is,  in  his  Poffeflion. 
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OCCUPAVIT,  is  a  Writ,  that  lie th  for  him 
which  is  ejedted  out  of  his  Land  or  Tenement  in 
times  of  War,  as  a  Writ  of  Novel  Dijfeifm  lies 
for  one  ejedfed  in  time  of  Peace. 

OCCUPIERS  of  Walling ,  are  certain  annual 
Officers  in  the  Chejbire  Salt-works,  who  fee 
Right  done  between  Lord  and  Tenant,  and  all 
Perfons  concerned  ;  they  appoint  alfo  hoW  many 
Houfes  fhall  work  at  a  Time,  (Ac.  and  order  a 
Cryer  to  proclaim  the  Time  of  kindling  the  Fires, 
(Ac.  See  Salt. 

OCEAN,  is  the  vaft  Collection  or  Union  of 
all  the  Seas  which  compafs  round  the  whole  Earth, 
and  in  which  the  two  great  Continents  of  Europe + 
Afia  and  Africa  on  one  fide  of  the  Northern,  and 
Southern  America  on  the  other,  are  but  like  two 
large  Ifiands.  This  great  and  univerfal  Ocean,  is 
fometimes  by  Geographers  divided  into  3  Parts ; 
as  1.  The  Atlantick  and  European  Ocean ,  lying 
between  Part  of  Europe ,  Africa  and  America. 
2.  The  Indian  Ocean ,  lying  between  Africa ,  the 
E.  Indian  Inlands  and  New  Holland.  The  great 
South  Sea  Or  the  Pacifick  Ocean ,  which  lies  be¬ 
tween  the  Philippine  Ifiands ,  China ,  Japan ,  and 
New  Holland ,  on  the  Weft,  and  the  Coaft  of  A- 
merica  on  the  Eaft.  Sometimes  alfo  with  regard 
to  Europe ,  they  call  that  the  Hyperborean  Ocean 
which  enclofes  it  on  the  North  ;  and  that  which 
enclofes  it  on  the  Weft,  the  JVefern  Ocean.  That 
Sea,  which  enclofes  Afia  on  the  North  and  Eaft 
is  often  called  the  Tartarean ,  and  fometimes  the 
Chinefe  Ocean  ;  and  on  the  South  Afia  is  bounded 
by  three  Seas,  which  are  called  ihe  Indian,  Perfian, 
and  Arabian  Ocean.  Alfo  the  great  Sea  on  the 
Eaft  of  Africa ,  is  called  the  Oriental  Ocean,  as  is 
alfo  that  vaft  Sea  which  enclofes  America  on 
the  Eaft. 

The  Surface  of  the  whole  Ocean,  or  of  all  the 
Seas  of  the  Globe,  Mr.  Keil  computes  (in  his  Ex¬ 
amination  of  Dr.  Burnet’s  Theory  of  the  Earth )  to 
be  85490506  l'quare  Miles;  and  therefore  fup- 
pofing  the  Depth  of  the  Ocean  Communibus  locis 
to  be  ~  of  a  Mile,  the  Quantity  of  Water  in  the 
whole  is  213726267  Cubick  Miles. 

OCHTHODES,  are  Ulcers  whofe  Sides  are 
Callous  or  of  the  Nature  of  Warts,  but  not  ma¬ 
lignant.  Blanchard. 

OCTAGON,  [o*T«y<vv«v]  in  Geometry ,  is  a 
Figure  of  eight  Sides  and  Angles.  And  this 
when  all  the  Sides  are  Angles  and  equal,  is  called 
a  Regular  Oflagon\  or  which  may  be  infcribed  in 
a  Circle. 
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PROPOSITION. 

The  Side  of fuch  a  Regular  Oft  agon  (b  aj  is  equal 
in  Power  to  half  the  Side  of  the  Square  a  p, 
and  to  the  Difference  between  that  half  fde  and 
the  Radius :  (viz.  b.  p.)  taken  both  together. 


That  baUi=ibpn-{-panis  plain  from 
the  47  i  Euclid. 

All  therefore  that  is  wanting  to  be  proved,  is 
that  bp  is  the  Difference  between  the  half  fide  of 
the  Square  and  the  Radius  ;  which  will  be  very 
evident  when  you  confider  that  pc  mult  be  equal 
to  p  becaufe  the  Angle  a  and  c  being  both  Se¬ 
mi-Right,  mull  be  equal. 

OCTANT,  orOCTILE,  in  AJlronomy ,  figni- 
fies  two  Planets,  c Ac.  being  in  fuch  an  Afpedt  or 
Pofition  to  another,  that  their  Places  differ  only 
an  eighth  Part  of  a  Circle,  or  45-  deg.  from  one 
another. 

OCTAHEDRON;  fee  Regular  Bodies. 

The  following  Figure  being  drawn  on  P aft- board, 
half  cut  thro ,  and  then  folded  up  will  reprefent 
an  Odtahedron. 


The  Oftahedron  is  two  Pyramids  put  together 
at  their  Bafes,  therefore  its  Solidity  is  obtained 
by  multiplying  the  Quadrangular  Bafe  of  either 
(here  they  are  both  joined  together  in  the  middle 
of  the  Figure)  by  one  third  of  the  Perpendicu¬ 
lar  Height  of  one  of  them,  and  then  doubling 
the  Product. 

OCTAVE,  or  Eighth  in  Mufick,  is  an  Inter¬ 
val  of  Eight  Sounds ;  every  Eighth  Note  in  the 
Scale  of  the  Gam-ut ,  being  the  fame  as  far  as 
the  Compafs  of  Mufick  requires.  Tho’  an  Hu¬ 
mane  Voice  can  reach  only  to  three  of  thefe 
Oftaves ,  but  the  Tones  of  the  Organ  go  as  far 
as  Eight. 


OCTAVES,  in  old  Englijh  the  Uta’s  were 
eight  Days  after  any  eminent  Fejhval ;  and  iuch 
Feftivals  are  enumerated  in  the  Laws  of  Edward 
the-  Confeffor. 

OCTO  Tales ;  fee  Tales. 

OCULUS,  in  Botany ,  fignifies  the  fame  with 
Gemma ,  ora  Bud  of  a  Tree,  or  any  Plant. 

OCULUS,  the  Eye,  is  the  external  Organ  of 
the  Sight;  it  is  compounded  of  fix  Muffles ,  to 
wit, of  two  diredl,  and  as  many  tranfveri'e  ones; 
to  which  a  feventh  is  added  in  Brutes.  It  has 
feven  Tunicks,  the  Adnata ,  lnnominata ,  Cornea, 
Uvea ,  Retiformis ,  CryJtaUina ,  and  Vitrea.  It 
has  alio  the  Optick  Nerve,  the  Iris ,  and  the 
Papilla.  See  them  fingly  in  their  proper  Places. 
Blanchard. 

How  Vifion  or  Sight  is  made  in  the  Eye.  See 
Vifion  or  Eye. 

OCTOSTYLE,  in  the  antient  Architecture , 
the  Face  of  a  Building,  or  Ordonnance,  contain¬ 
ing  8  Columns. 

The  8  Columns  of  the  Oftofyle  may  either  be 
difpofed  in  a  Right  Line,  as  in  the  Pfeudodiptere 
Temple  of  Vitruvius,  and  in  the  Pantheon  ;  or  in 
a  Circle,  as  in  the  round  Monoptere  Temple  of 
Apollo  Pythius  at  Delphi,  &c. 

OCULORUM  Motor es,  a  Pair  of  Nerves  ari- 
fing  from  the  Medulla  Oblongata,  on  each  fide  of 
the  Infundibulum ,  and  having  the  Carotidal  Ar¬ 
teries  lying  between  them;  From  thence  palling 
thro’  the  Foramina  Lacera  of  the  Os  Sphanoides , 
they  give  a  Branch,  which  with  a  Branch  of  the 
fifth  pair,  forms  aconfiderableP/mtf,  which  fends 
out  feveral  Twigs  that  embrace  the  Optick  Nerve , 
and  are  fpent  on  the  Tunicles  of  the  Eye;  they 
give  a  Branch  to  the  Mufcles  called  Attollens , 
Deprimens ,  and  Obliquus  Minor. 

GDAXISMUS  is  the  Itching  of  the  Gums 
when  Children  breed  Teeth.  Blanchard. 

ODIO  and  Atia ,  was  an  old  Writ  mentioned 
in  the  Statute  of  Weflminifier  1.  and  made  3  E.  1. 
cap.  11.  It  was  diredled  to  the  Sheriff,  to  en¬ 
quire  whether  a  Man  committed  to  Prifon  for  a 
Sufpicion  of  Murder,  be  committed  on  juft  Caufe, 
or  only  upon  Malice:  If  the  latter  were  the  Caufe, 
then  another  Writ  came  to  the  Sheriff  to  bail 
him.  But  now  this  Courfe  is  taken  away  by 
28  E.  3.  cap.  9. 

ODONTALGIA  [of  etxylct  of  a 
Tooth  and  « Ay©-  Gr.  Pain,  the  Tooth-Ach,  which 
a  Pain  caufed  by  a  lharp  Serofity  thrown  on  the 
Membrane  that  lines  the  Sockets,  or  the  Alve¬ 
oli  of  the  Teeth. 

ODONTOIDES,  that  which  is  like  a  Tooth, 
as  the  Tooth  of  the  fecond  Vertebra,  and  of  other 
Bones.  Blanchard. 

ODOR,  by  this  Word  the  Ancients  did  fig- 
nifie  fometimes  the  Senfe  of  Smelling ;  but  now 
’tis  generally  and  more  properly  uled  for  thofe 
agreeable  or  difagreeable  Effluvia,  which  are 
emitted  by  many  Bodies  which  are  called  Odo¬ 
rous ,  and  wfflich  excite  in  us  the  Senfation  of 
Smelling. 

ODOURS.  That  Odours  depend  very  much 
on  the  Texture  of  Odorous  Bodies,  is  plain  from 
this  Experiment,  that  that  very  Odorous  Body 
Camphire ,  when  dilfolved  and  mingled  with  Oyl 
of  Vitriol,  will  in  a  Manner  quite  lofe  its  Scent ; 
but  as  foon  as  ever  a  little  Water  is  poured  into 
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the  Solution,  the  proper  Odour  of  the  Camphire 
will  be  reftored  and  diffufed  all  around. 

OECONOMICKS,  [cixo^o^tx.r,  of  oik(&  an 
Houfe  and  a  Law  or  Rule]  that  Part  of 
moral  Philofophy,  which  teaches  how  to  manage 
Affairs  of  a  Family  or  Community. 

OECONOMICUS,  was  formerly  ufed  for  the 
Executor  of  a  laft  Will  and  Teftament,  as  the 
Perfon,  who  had  the  Oeconomy  or  Fiduciary 
Difpofal  of  the  Deceafed’s  Goods. 

ANIMAL  OECONOMY,  [in  Phyfick]  the 
firft  Branch  of  the  Theory  of  Medicine,  or  that 
which  explains  the  Parts  of  a  Humane  Body  ;  the 
Strudure  and  Ufe,  the  Nature  and  Caufe  of  Life 
and  Health,  and  the  Effeds  or  Phenomena  that 
arife  from  them. 

OEDEMATOUS  [in  Medicine]  of,  pertaining 
to  or  of  the  Nature  of  an  Oedema. 

OEDEMA,  [o 'lh.fj.oe,  Gr.]  is  fometimes  taken 
in  a  large  Sence,  by  Hippocrates ,  for  any  Tu¬ 
mour;  but  ftridly,  for  a  w'hite,  foft,  infenfible 
Tumour,  proceeding  from  pituitous Matter  heap¬ 
ed  up  together.  It  has  no  Pulfe,  and  yields  eafi- 
ly  to  the  Fingers :  It  may  proceed  likewife  in 
fome  Meafure  from  the  Lympha ,  or  Nutritious 
Juice  extravafated  and  turned  into  a  Jelly.  Blan¬ 
chard. 

OESOPHAG/EUS,  [OiV.p*y«7©-]  or  Sphindfer 
Gulay  feems  to  be  a  Continuation  of  the  Mufcle 
called  Pterigopharyngaus ,  arifing  from  each  fide 
of  the  Scuti-formal  Cartilage,  and  like  it,  pafles 
to  a  middle  Line  on  the  back  Part  of  the  Fauces . 

This  do’s  not  aflift  the  Pterigopharyngaus  in 
comprefling  the  mafticated  Aliment  into  the  Gula, 
but  is  thought  by  fome  to  ftrengthen  the  Scuti- 
formis,  and  render  the  Tone  of  the  Voice  more 
acute. 

OESOPHAGUS,  [’oi«0*V©- Gr.]  the  Gul¬ 
let,  is  the  Pipe  or  Funnel,  that  conveys  the  Meat 
into  the  Stomach.  It  is  an  Organical  Part  of  the 
Body,  round  and  hollow,  beginning  at  the  Root 
of  the  Tongue  behind  the  Larynx ,  (which  Part 
of  it  is  called  Pharynx)  and  defeendeth  from 
thence  diredlly,  between  the  Windpipe  and  Ver¬ 
tebra  of  the  Neck,  and  the  four  firft  Vertebra  of 
the  Thorax,  upon  which  it  refteth;  but  when  it 
is  come  to  the  Fifth  Vertebra  itgiveth  way  to  the 
defeending  Trunk  of  the  great  Artery,  by  bend¬ 
ing  a  little  to  the  Right  fide;  afterward  accom¬ 
panying  the  Artery  down  to  the  ninth  Vertebra , 
there  Tt  turns  a  little  to  the  Left  again,  and 
climbs  upon  the  Artery ;  and  by  and  by,  about 
the  eleventh  Vertebra,  it  pafleth  thro’  the  Midriff',, 
a  little  cn  the  Left  Side  of  its  Nervous  Centre,  at 
a  Hole  diftindt  from  that  of  the  great  Artery, 
and  is  inferted  or  continued  into  the  Left  Orifice 
of  the  Ventricle. 

It  is  compofed  of  three  Membranes ;  the  out- 
moft  is  common  to  it  and  the  Stomach,  and  is 
very  thin,  being  endowed  only  with  Membra¬ 
nous  Fibres,  and  thofe  very  flender.  Some  derive 
its  Origin  from  the  Midriff,  fome  from  the  Pleu¬ 
ra,  and  fome  from  the  Ligaments  of  the  Vertebra 
of  the  Neck  and  Breaft,  upon  which  it  refteth: 
All  which  Opinions  (according  to  Dr.  Glijfon) 
may  be  true,  if  they  be  intended  only  of  an  Origin 
of  Continuation  or  Connexion,  feeing  it  is  conti¬ 
nued  plainly  to  the  Three  firft,  and  knit  to  the 
laft  ;  but  none  of  them  is  true,  if  they  be  intended 


of  a  fuftaining  or  maintaining  Origin,  or  of  a 
Principle  of  Influence.  The  Second  or  Middle  is 
flefhy  and  thick,  and  confifts  of  two  Ranks  of 
flefliy  Fibres,  which  afeend  and  defeend  obli¬ 
quely,  (fpiralwife)  and  do  mutually  intercuflate 
or  crofs  one  another,  fo  as  that  the  Fibre,  which, 
before  it  met  with  another  to  interfedd,  did  lie  un¬ 
derneath  another,  rides  upon  that  which  it  inter- 
fe£Is,  and  fo  continues  uppermoft,  till  it  comes 
to  a  fecond,  and  fo  on  by  Turns.  The  Third  or 
Innermoft  is  endued  with  flender  ftrait  Fibres, 
and  thofe  only,  as  Ancient  Anatomifts  have 
taught;  but  Dr.  Willis  affirms  it  to  have  Fibres 
of  divers  Kinds,  and  thofe  diverfly  woven  one 
with  another.  It  is  wholly  nervous,  faving  a  cer¬ 
tain  hoary  or  downy  Subftance  that  cloaths  its  In- 
fide.  It  is  continued  to  that  Membrane  that 
covereth  the  Mouth,  Jaws  and  Lips  ;  and  (ac¬ 
cording  to  Dr.  Willis)  it  defeends  Three  Fingers 
Breadth  below  the  Mouth  of  the  Stomach. 

From  its  being  thus  common  to  the  Mouth, 
Gullet,  and  upper  Orifice  of  the  Stomach,  pro¬ 
ceeds  that  great  Confent  among  thefe  Parts  in 
Vomiting,  &c. 

It  hath  Veins  in  the  Neck  from  the  Jugulars,  in 
the  Thorax  from  the  Vena  fine  pari ;  but  where  it 
is  joined  to  the  Stomach,  it  hath  fome  Twigs 
from  the  Ramus  Coronarius ,  which  is  a  Branch  of 
the  Vena  Porta. 

It  hath  Arteries  in  the  Neck  from  the  Caroti- 
des ;  in  the  Thorax,  from  the  Intercojlals ;  and 
in  the  Abdomen ,  from  the  Ramus  Cceliacus  coro¬ 
narius. 

Nerves  it  hath  from  the  Par  vagum  or  Eighth 

Pair. 

It  hath'  Four  Glandules ;  Two  in  the  Throat, 
which  are  called  Tonjilla ,  or  Almonds,  common 
to  it  and  the  Larynx ,  which  feparate  a  mucous 
or  pituitous  Humour  to  moiften  them.  Other 
Two  it  hath  near  its  middle,  on  its  out  and  back- 
fide,  about  the  Fifth  Vertebra  of  the  Thorax  £' 
namely,  where  it  gives  way  to  the  Trunk  of  the 
Aorta ,  and  turns  fomewhatto  the  Right  fide,  or 
at  the  Place  where  the  Afpera  Arteria  is  divided 
into  two  Branches.  Thefe  are  as  big,  each  of 
them,  as  a  Kidney  Bean,  and  of  the  fame  Shape  ; 
but  fometimes  there  are  more  than  two,  and  then 
they  are  lefs :  They  are  foft  and  fungous  ;  and 
their  Ufe  hath  been  reckoned  to  be  for  the  repa¬ 
ration  of  a  Juice  to  moiften  the  Gullet.  But 
Dr.  Wharton  rejects  this  Opinion,  becaufe  there 
appear  no  excretory  Veflels  that  might  convey 
the  Liquor  that  is  feparated  in  them  to  within 
the  Gullet.  However,  tho’  fuch  Veflels  do  not 
appear,  yet  it  is  more  probable  that  they  ferve  for 
that  Ufe,  than  for  that  which  he  afligns  to  them, 
viz.  to  draw  out  from  the  Lympha,  that  runs 
through  them,  that  Juice  which  is  more  mild  and 
fit  for  Nourifhment,  for  the  Ufe  of  the  Nerves 
that  are  faftened  to  them  ;  or  todepofite  the  Re¬ 
mainder  into  the  common  Chyliferous  Duft  by  a 
Pipe,  which  he  fuppofeth  there  muft  be,  but  does 
not  deferibe. 

The  Gullet  ferveth  as  a  Conduit  to  convey 
Meat  and  Drink  by  from  the  Mouth  to  the  Sto¬ 
mach  ;  for  thefe  being  turned  down  into  the 
Throat  by  the  Tongue,  all  the  Membranes  of  the 
Pharynx  are  relaxed  for  the  Reception  thereof, 
and  prefently  the  fame  are  fqueezed  down  the 
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Gullet,  by  the  Conftridtion  of  its  middle  Coat, 
and  theMufcles  of  the  Pharynx. 

OESTRUM  Veneris ,  Extafy  of  Defire  or 
Love;  a  Term  fometimes  given  to  the  Clitoris 
from  the  lafcivious  Titillation  it  is  capable  of. 

OFF  A  Alba.  So  V.  Helmont  calls  a  white  Co¬ 
agulation  which  will  arife,  if  equal  Parts  of  high¬ 
ly  Rectified  Spirits  of  Wine  and  Urine  be  mixed 
and  (haken  together  ;  but  the  Spirit  of  Urine 
mud  be  diftilled  from  well- fermented  Urine,  and 
it  muft  be  truly  dephlegmated,  or  elfe  it  will  not 
fucceed. 

OFFERTORIUM,  formerly  was  ufed  for  a 
Piece  of  Silk  or  fine  Linnen,  to  receive  and 
wrap  up  the  Oblations  or  occafional  Offerings  in 
any  Church. 

OFFICE,  fignifies  not  only  that  Fun&ion,  by 
Virtue  whereof  a  Man  hath  fome  Employment 
in  the  Affairs  ofanother;  but  alfo  an  Inquifition 
made  to  the  King’s  Ufe  of  any  thing,  by  Virtue 
of  his  Office ,  who  enquireth  ;  And  therefore  we 
oftentimes  read  of  an  Office  found,  which  is  no¬ 
thing  elfe  but  fuch  a  thing  found  by  Inquifition 
made  ex  Officio.  And  ’tis  ufed  in  this  Senfe  in 
33  H.  8.  20.  and  in  Stamf.  Prcerog.  Fol.  6.  6i. 
Where  to  traverfe  an  Office ,  is  to  traverfe  the  In¬ 
quifition  taken  of  an  Office.  And  in  Kitchin ,  Fol. 
177,  to  return  an  Office ,  is  to  return  that  which 
is  found  by  Virtue  of  the  Office.  And  there  are 
two  Sorts  of  Offices ,  in  this  Signification,  ifl'uing 
out  of  the  Exchequer  by  Commiflion,  viz.  An 
Office  to  entitle  the  King  to  the  Thing  enquired  of 
and  An  Office  of  Injlruftion.  Office  in  Fee ,  is  that 
which  a  Man  hath  to  himfelf  and  his  Heirs. 

OFFICIAL.  This  Word,  by  the  Ancient  Ci¬ 
vil  Law,  fignified  him  that  was  the  Minifter  or 
Apparitor  of  a  Magiftrateor  Judge.  In  the  Ca¬ 
non  Law  it  is  efpecially  taken  for  him  to  whom 
any  Bifhop  doth  generally  commit  the  Charge  of 
his  Spiritual  Jurifdi&ion:  And  in  this  Senfe,  one 
in  every  Diocefs  is  Officialis  Principalis ,  whom 
the  Statutesand  Laws  of  this  Kingdom  call  Chan¬ 
cellor  :  The  reft,  if  there  be  more,  are  by  the 
Canon  Law  called  Officiales  Foranei ,  but  in  Com¬ 
mon  Law  Commiffioners.  The  Difference  of  the 
Two  Powers  you’ll  find  in  Linwood ,  Tit.  de  Se- 
queflra  Poffieff.  cap.  1.  verbo  Officialis.  And  this 
Word  Official ,  in  our  Statutes  and  Common 
Law,  fignifies  him  whom  the  Arch-deacon  fub- 
ftituteth  in  the  executing  of  his  Jurifdidtion. 

Officiatus  non  faciendis  vel  amovendis ,  is  a  Writ 
di redded  to  the  Magiftrates  of  a  Corporation, 
willing  them  not  to  make  fuch  a  Man  an  Officer, 
and  to  put  him  out  of  the  Office  he  hath;  until 
Enquiry  be  made  of  his  Manners,  according  to 
an  Inquifition  formerly  ordained. 

Offices ,  with  Regard  to  Architecture,  are  all 
the  Lodges  and  Apartments,  that  ferve  for  the 
neceflary  Services  and  Occafions  of  a  great  Houfe 
or  Palace;  particularly  thofe  which  have  a  Relati¬ 
on  to  Eating ;  as  Kitchens,  Pantries,  Brew- 
houfes,  ConfeCtionaries,  Fruiteries,  Granaries, 
&c.  as  alfo  Wood-houfes,  Equerries,  &c. 

The  Offices  are  commonly  in  the  Baffecourts, 
fometimes  they  are  funk  under  Ground,  and  well 
vaulted,  &c. 

OFF-SETS,  in  furveying,  are  Perpendiculars 
let  fall,  and  meafured  from  the  Stationary  Lines, 
or  the  Lines  between  one  Station  and  another 


to  the  Hedge,  Fence,  or  Extremity  of  the  Inclo- 
fure. 

OFFIN.  So  the  Seamen  call  that  Part  of  the 
Sea,  which  is  a  good  Diftance  from  Shoar,  where 
there  is  deepWater,  and  no  need  of  a  Pilot  to 
cohduCt  the  Ship  into  the  Port.  Thus  if  a  Ship 
from  Shoar  be  feen  failing  out  to  Sea-ward,  they 
fay  fhe  ftands  for  the  Offin ;  and  if  a  Ship  having 
the  Shoar  near  her,  have  another  a  'good  way 
without  her,  or  towards  the  Sea,  they  fay  that 
Ship  is  in  the  Offin. 

OFF-WARD.  Ifa  Ship,  being  a-ground  by  the 
Shore,  doth  heel  towards  the  Water-fide,  they  fay 
(he  heels  to  the  Off-ward ;  fo  if  Ihe  lie  with 
her  Stem  only  to  Sea- ward,  they  fay  fhe  lies  with 
her  Stern  to  the  Off-ward ,  and  her  Head  to 
Shoar-ward. 

OGEE,  Ogive ,  and  as  it  is  often  written  0-~ 
G—  is  a  Sort  of  Moulding  in  Architecture,  con¬ 
fiding  of  a  Round  and  a  Hollow.  Vitruvius  makes 
it  two  Quarter  Circles.  Scammozzi  and  fome 
others  make  the  Arches  flatter.  ’Tis  almoft  in 
the  Form  of  an  S,  and  is  the  fame  with  what  Vi¬ 
truvius  calls  Cima.  Cima  Reverfa  is  an  0-—  G-— 
with  the  Hollow  downwards,  as  fome  define  it. 

OGRESSES,  a  Term  in  Heraldry  ;  the  fame 
with  Pellets ,  which  fee. 

OIL,  which  the  Chymifts  call  Sulphur ,  is  the 
Second  of  their  Hypojlatical  and  of  the  true  Five 
Chymical  Principles.  ’Tis  an  inflammable,  unCt- 
uous,  fubtile  Subftance,  which  ufually  rifes  after 
the  Spirit.  The  Chymifts  attribute  to  this  Prin¬ 
ciple  all  the  Diverfity  of  Colours,  and  all  the 
Beauty  and  Deformity  of  Bodies:  Probably  their 
various  Odours  do  in  a  great  Meafure  arife  from  it. 
And  it  fweetens  the  Acrimony  of  Salts;  and  by 
flopping  or  filling  up  the  Pores  of  a  mixt  Body, 
keeps  it  longer  from  Corruption,  where  it  a- 
bounds.  And  we  find  that  the  Ever-Greens ,  fuch 
as  Box,  Holly ,  &c.  do  abound  more  with  Oil 
than  other  Plants. 

There  are  two  forts  of  Oils;  One,  which  feems 
to  be  mixt  with  Spirit,  (for  it  can  never  be 
drawn  pure)  and  which  will  fwim  upon  Water; 
fuch  as  Oil  of  Annifeeds,  Lavender,  Rofemary* 
itfc.  which  the  Chymifts  call  EJfentiaf  and  is 
commonly  drawn  in  a  Limbeck  with  Store  of 
Water.  And  another  Kind,  which  probably  is 
mixed  with  Salts,  and  thefe  will  fink  in  Water; 
fuch  as  the  Oils  of  ponderous  Woods,  as  Guai- 
acum.  Box,  Cloves,  &c. 

There  are  fome  things,  which  are  very  impro¬ 
perly  called  Oils ;  as  Oil  of  Tartar  per  Deliquiums 
which  is  only  a  fixed  Salt  diflolved.  Oil  of  Vi¬ 
triol,  which  is  nothing  but  the  molt  cauftick  and 
ftrongeft  Part  of  the  Spirit  of  Vitriol.  Oil  of  An¬ 
timony ,  which  is  only  a  Mixture  of  Antimony 
and  an  Acid  Spirit. 

Mr.  Boyle  to  fhew  the  Produciblenefs  of  Chy¬ 
mical  Principles,  tells  us,  that  by  mixing  care¬ 
fully  and  gradually  together  an  equal  Weight  of 
Oil  of  Vitriol,  and  truly  rectified  Spirit  of  Wine  ; 
and  then,  by  a  Very  wary  Management  of  the 
Fire,  drawing  off  what  will  come  over,  he  could 
obtain  (befides  a  fubtil  odoriferous  Spirit,  and 
an  acid  and  fulphurous  Liquor)  a  confiderable 
Quantity  of  Chymical  Oil,  fometimes  deeply 
coloured,  fometimes  pale  like  Water,  and  fome-* 
times  exceeding  fragrant,  and  without  any  Acidi¬ 
ty 
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ty  in  it  at  all  ;  yet  was  fo  ponderous,  as  not  only 
to  fink  in  Water,  but  even  in  the  acid  Spirit, 
which  was  drawn  off  with  it,  and  feems  to  be  the 
Oil  of  Vitriol  only  altered  and  exalted;  nor  would 
this  Anomalous  Oil  at  all  mingle  with  Water, 
tho’  both  the  Oil  and  Spirit,  from  whence  it  was 
diftilled,  would  readily  do  fo. 

OIL  of  Philo/op  hers.  So  the  Vapouring  Chy- 
mifts  call  a  Ditlillation  in  a  Retort  of  Pieces  of 
Brick  heated  red  hot,  and  then  call  (while  fo) 
into  Oil  of  Olives,  the  Bricks  will  imbibe  a  good 
deal  of  Oil ;  which  Oil  being  afterwards  drawn 
from  them  again,  is  their  Oil  of  Bricks  or  Oil  of 
Philofophers  ;  and  they  attribute  great  Virtues  to  it. 

OIL  of  Sulphur  per  Campanam.  See  Spirit  of 
Sulphur. 

OIL  of  Tartar  per  Deliquium ,  is  a  fixt  Salt  of 
Tartar  difl'olved,  by  being  expofed  to  the  Air  in 
a  cool  moift  Place. 

OIL  of  Vitriol,  improperly  fo  called,  is  what 
remains  in  the  Cucurbite  after  the  Diftillation  of 
Vitriol  is  rectified,  and  the  Sulphureous  and 
Acid  Spirit  both  drawn  off;  ’tis  the  more  fixt 
Part  of  the  Spirit  of  Vitriol,  rendered  Caullick 
by  a  vaft  Degree  and  Continuance  of  Fire.  ’Tis 
ufed  in  the  Difi'olution  of  Metals,  and  fometimes 
given  inwardly,  when  in  a  fmall  Dofe,  and  duly 
diluted. 

This  Oil,  if  it  be  mingled  either  with  Spirit  of 
Vitriol,  common  Water,  or  any  Ethereal  Oil,  as 
the  Chymifts  call  Oil  of  Turpentine,  &c.  it  will 
grow  fo  very  hot,  as  often  to  break  the  Vial  that 
contains  the  Mixture. 

OLEAGINOUS,  Oily,  or  pertaining  to  the 
Nature  of  Oil :  Thus  in  Soap,  which  is  made  of 
Oil,  (or  Greafe)  Salt  and  Water ;  we  fay  there 
are  fome  Oleaginous ,  fome  Saline ,  and  fome  Aque¬ 
ous  Parts. 

OLECRANUM,  [«i W*©™  Gr.]  or  Ancon,  is 
the  greater  Procefs  of  the  firft  Bone  of  the  Cubit 
called  Ulna  ;  alfo  the  upper  Part  of  the  Shoulder. 

Blanchard. 

OLERON  Laws,  are  fo  called,  becaufe  made 
when  King  Richard  I.  was  there  (i.  e.  at  Oleron, 
an  Bland  in  the  Bay  of  Aquitain  in  France.)  They 
have  Refpebt  to  Maritime  Affairs. 

OLIGOTHROPUS  (Cibus)  is  Meat  that  nou- 
riffies  little,  to  which  isoppofed  Polytrophus ,  that 
which  affords  much  Nourilhment.  Blanchard. 

OLIGOTROPHY,  [o*fol&<pia  of  o\ly(&  little 
and  r^z-i,  Gr.  Food]  is  a  Decreafe  of  Nutrition  ; 
or  a  very  fmall  one. 

OLFACTORY  Nerves ,  or  thofe  which  give 
us  theSenfe  of  Smelling,  are  the  firft  Pair  of  thofe 
Ten  which  arife  from  the  Medulla  oblongata: 
They  come  from  the  Bafis  of  the  Corpora  Striata, 
and  palling  through  the  little  Holes  of  the  Os  Cri- 
br forme,  they  are  fpread  upon  the  Membrane 
which  covers  the  Os  fpongiofum. 

OLIVARIA  Corpora,  are  two  Protuberances  of 
the  under  Part  of  the  Brain,  placed  on  each  fide 
of  the  Corpora  Pyramidalia,  towards  the  lower 
End;  having  their  Name  from  their  Figure, 
which  is  like  that  of  an  Olive. 

OLOR.  See  Cygnus. 

OLYMPIAD,  a  Term  in  Chronology,  figni- 
fying  the  Space  of  Four  Years,  or  Fifty  Months, 
reckoning  Thirty  Days  to  a  Mohth  ;  from 
whence  the  Ancient  Grecians  derived  their  Ac¬ 
count  of  Time.  This  Kind  of  Computation  took 


its  Rife  from  thofe  famous  Olympick  Games  which 
were  celebrated  every  fifth  Year,  in  the  Eftival 
Solftice,  during  Five  Days  on  the  Banks  of  the 
River  Alpheus,  near  the  City  Olympia,  where 
the  noted  Temple  of  Jupiter  Olympicus  flood. 
The  firft  Olympiad  began  about  500  Years  after 
the  Deftrublion  of  Troy,  in  the  3938  Year  of  the 
Julian  Period,  A.  M.  3174,  and  766  Years  be¬ 
fore  Chrift. 

OLYMPICK  Jure,  A  Name  given  to  the 
Rays  of  the  Sun  colledled  in  the  Focus  of  a  Burn¬ 
ing  Glafs. 

OMENTUM,  Rete,  or  Reticulum ,  the  Cawl, 
is  a  double  Membrane  arifing  from  the  Perito¬ 
neum,  or  as  fome  fay,  from  the  Myfentery  $ 
fpread  upon  the  Inteftines  or  Guts,  interwoven 
with  fat  and  fmall  Vefi'els  like  a  Fifher’s  Net,  en¬ 
riched  alfo  with  two  or  three  Glandules;  oh  the 
Fore-part  it  is  annexed  to  the  Bottom  of  the  Sto¬ 
mach,  to  the  Gut  Colon ,  to  the  Spleen;  and 
fometimes  to  the  Pancreas ,  and  the  round  Lobe 
of  the  Liver. 

Its  Ufe  is  to  cherifh  the  Inteftines  with  its 
Warmth,  and  to  facilitate  the  Concobtion  of  the 
Aliments  in  the  Guts,  as  well  as  to  knit  loofely 
the  Stomach,  Spleen,  Pancreas,  Colon,  bV.  to¬ 
gether. 

It  hath  fome  Milky  and  Lymphatick  Vefi'els,  as 
alfo  a  great  many  Duftus's,  and  little  Bags  of  Fat. 

OMOPLATA,  and  Honioplata,  the  fame  with 
Scapula. 

OMPHALMICUS,  is  a  Branch  of  the  Fifth. 
Pair  of  Nerves  which  move  the  Eye. 

OMPHALOCELE,  [of  of*<pxXdf  a  Navel  and 
xjjAij  Gr.  a  Tumour]  is  a  Rupture  about  the  Na¬ 
vel,  to  wit,  when  the  Cawl  or  Inteftines  are 
Protuberant  in  that  Part ;  which  happens  from  a 
Relaxation,  or  burfting  of  the  Peritoneum. 

OMPHALO  Mefentericks  [in  Anatomy ]  certain 
Blood  Vefi'els,  as  a  Vein  and  an  Artery,  that  a 
Dog,  Cat,  a  Hare,  bV.  has,  in  which  the  Foetus's 
are  wrapped,  fo  called,  becaufe  they  pafs  a  long 
the  String  to  the  Navel. 

OMPHALOPTICK  [of  a  Navel  and 

otcIoum  Gr.]  an  Optick  Glafs,  that  is  Convex 
on  both  Sides,  commonly  called  a  Convex  Lens. 

ONER  ANDO  pro  rata  portionis,  is  a  Writ 
that  lies  for  a  Joint-Tenant,  or  Tenant  in  com¬ 
mon,  that  is  diftrained  for  more  Rent  than  his 
Proportion  of  the  Land  cometh  to. 

ONI.  In  the  Exchequer,  as  foon  as  a  Sheriff  en¬ 
ters  into  his  Accompts,  for  Ifl'ues,  Amerciaments, 
and  mean  Profits,  they  fet  upon  his  Head  this 
Mark,  Oni,  which  denotes  Oneratur,  nif  habet 
fuff  dent  em  exonerationem ;  and  thereupon  he  forth¬ 
with  becomes  the  King’s  Debtor,  and  a  Debt  is 
fet  upon  his  Head;  and  then  the  Parties  Peravayle 
become  Debtors  to  the  Sheriff,  and  difeharged 
againft  the  King. 

ONKOTOMY  [of  a  Tumour  and 
Gr.  to  cut]  the  Operation  of  opening  a  Tumour 
or  abfeefs. 

ONOMATOPOEA,  [ottuxievelx  of  O'Cftct  a 
Name  voitu  Gr.  to  feign]  a  Figure  in  Grammar 
whereby  Names  and  Words  are  formed  to  the 
Refemblance  of  the  Din  or  Sound,  made  by  the 
Thing  fignified,  as  the  Buzzing  of  Bees,  the 
Grunting  of  Hogs,  bV. 

ONTOLOGY  ONTOSOPIIY,  [of  gen. 
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of  being  and  aj 'y<»  Gr.  to  fay,  or  of  on»%  and  cofi* 
Gr.  Wifdom]  the  DoCtrine  or  Knowledge  of  be¬ 
ing  or  deEnte  in  the  General  or  AbftraCL 

ONYCHOMANCY,  [>'.*!  the  Nail  of  the 
Hand  and  y-^rdcc  Gr.  Divination]  a  Kind  of  Di¬ 
vination  by  the  Nails  of  the  Fingers. 

ONYX,  the  fame  with  Hypopyon ,  a  gathering 
of  Matter  under  the  Tunica  Cornea  of  the  Eye. 

OPACITY.  Sir7/i  Newton,  Opticks,  Book  z 
fhews  that  the  Opacity  of  all  Bodies  arifeth  from 
the  Multitude  of  Reflections  caufed  in  their  In¬ 
ternal  Parts :  And  he  fhews  alfo,  that  between  the 
Parts  of  the  opake  and  coloured  Bodies,  there 
are  many  Spaces  either  empty  or  replenifhcd  with 
Mediums  of  other  Denfities;  and  he  fhews  the 
true  or  principal  Caufe  of  Opacity  to  be  this  dif- 
dontinuity  of  their  Parts ;  becaufe  fome  opake 
Bodies  become  tranfparent  by  filling  their  Pores 
with  any  Subftance  of  equal  or  almoft  equal  Den- 
fity  with  their  Parts.  Thus  Paper  dipped  in  Wa¬ 
ter  or  Oil,  the  O cuius  Mundi  Stone  fteep’d  in  Wa¬ 
ter,  Linnen  Cloth  oiled  or  varnifhed,  and  many 
other  Subftances  foaked  in  fuch  Liquors  as  will 
intimately  pervade  their  little  Pores,  become  by 
that  Means  more  tranfparent  than  otherwife;  as 
on  the  contrary,  the  moft  tranfparent  Subftances 
may,  by  evacuating  their  Pores  or  feparating 
their  Parts,  be  render’d  fufflciently  opake;  as  Salts 
or  wet  Paper,  or  the  Oculus  Mundi  Stone  by  being 
dried,  Horn  by  being  fcrap’d,  Glafsby  being  pou- 
der’d  or  flaw’d,  Water  by  being  form’d  into  fmall 
Bubbles  either  alone  in  the  Form  of  Froth,  or  by 
fhaking  it  together  with  Oil  of  Turpentine,  or 
fome  other  convenient  Liquor  with  which  it  will 
not  perfe&ly  incorporate. 

But  however  to  render  Bodies  opake  and  co¬ 
loured,  their  Interftices  muft  not  be  lefs  than  of 
fome  definite  Bignefs ;  for  the  moft  op  acorn  Bodies 
that  are,  if  their  Parts  be  fubtilly  divided  (as  when 
Metals  arediflolved  in  acid  Menftruums)  become 
perfe&ly  tranfparent.  And  on  this  Ground  it  ap¬ 
pears,  why  Water,  Glafs,  Salt,  and  fome  Stones 
are  tranfparent,  for  they  are  as  full  of  Pores  and 
Interftices  as  the  Bodies  are;  but  yet  their  Parts 
and  Interftices  are  too  fmall  to  caufe  Reflections 
in  their  common  Surfaces :  Wherefore  white  Me¬ 
tals  become  opake  not  from  their  Denfuy  alone, 
but  from  their  Parts  being  of  fuch  a  Bignefs  as  fits 
them  to  reflect:  the  White  of  the  firft  Order.  And 
as  he  fhews,  that  the  White  of  the  firft  Order  is 
the  ftrongeft  which  can  be  made  by  Plates  of 
tranfparent  Subftances,  fo  it  ought  to  be  ftronger 
in  the  denfer  Subftances  of  Metals  than  in  the 
rarer  ones  of  Air,  Water  and  Glafs.  And  lie 
thinks  that  metallick  Subftances  of  fuch  a  Thick- 
nefsas  may  fit  them  to  reflect  the  White  of  the 
firft  Order,  may  by  Reafon  of  their  great  Denfify 
refleCl  all  the  Light  incident  upon  them,  and  fo 
be  as  opake  and  fplendent  as  ’tis  poflible  for  any 
.  Body  to  be.  See  Colours. 

OPACOUS  Bodies ,  are  fuch  whofe  Pores  (pro¬ 
bably)  lying  in  an  oblique  and  crooked  Pofition, 
the  Rays  of  Light  cannot  freely  permeate  and 
pafs  through  them,  as  they  do  thro’  tranfparent 
ones;  wherefore  if  you  hold  them  upagainft  «the 
Light,  you  cannot  fee  through  them. 

OPEN  Flank ,  in  Fortification,  is  that  Part 
of  the  Flank ,  which  is  covered  by  the  Shoulder 
or  Orillion. 


OPENING  of  the  Gates  [in  AJlrology]  is  when 
one  Planet  feparates  from  another,  and  immedi¬ 
ately  applies  to  a  third,  which  bears  Rule  in  a 
Sign  oppofite  to  that  ruled  by  the  Planet,  with 
which  it  was  joined. 

OPENING  of  the  Trenches ;  is  the  firft  break¬ 
ing  Ground  of  the  Beliegers,  in  order  to  carry 
on  their  Attacks  againft  the  Town.  The  Diffe¬ 
rence  between  this  and  carrying  on  the  Trenches ,  is 
that  this  is  only  the  Beginning  of  the  Trench  :  It 
is  begun  by  a  fmall  Fofs  or  Ditch,  which  the  Pio¬ 
neers  make  in  the  Night  on  their  Knees,  ufually 
about  a  Musket-fhot  from  the  Place;  but  if  there 
be  no  hollow  nor  rifing  Ground  to  favour  them, 
they  begin  farther  off.  This  fmall  Fofs  is  after¬ 
wards  enlarged  by  the  next  Pioneers  which  come 
behind  the  firft;  and  fo  ’tis  dug  deeper  by  De¬ 
grees  till  it  be  about  12  Feet  broad  and  5  Feet 
deep.  The  Earth  that  is  dug  out  is  thrown  up 
as  they  go  along,  and  ferves  them  for  a  Parapet 
to  fave  them  from  the  Fire  of  the  Town.  The 
Place  where  the  Trenches  are  opened,  is  called 
the  End  of  the  Trench. 

OPERA,  is  a  Sort  of  folemn  Entertainment  of 
Mufick  upon  the  Theatre  or  Stage,  and  is  very 
common  in  France  and  Italy :  It  ufually  begins 
with  an  Ouverture ,  which  commonly  ends  with  a 
Fugue ;  the  reft  is  compofed  of  Symphonies ,  Recica - 
two’ s,  Chacoons ,  Preludes ,  &c.  with  all  Sorts  of 
Vocal  and  Inftrumental  Mufick. 

OPHIASIS,  [otplxtrif  Gr.]  is  a  Difeafe  where 
the  Hairs  grow  thin  and  fall  off  here  and  there,  fo 
that  they  leave  the  Head  fpotted  like  a  Serpent. 
Blanchard. 

OPHIUCUS,  [«£>«*;£©■']  one  of  the  Northern 
Conftellations,  the  fame  with  Serpentarius :  It 
contains  30  Stars,  one  of  which  in  the  Head 
of  the  Man  holding  the  Serpent,  is  of  the  fecond 
Light  or  Magnitude. 

OPHTHALMICKS,  [IpScttpixcc.  of  op3-ct*/uaf 
Gr.  an  Eye]  are  fuch  Medicines  as  are  good  for 
Difeafes  in  the  Eyes. 

OPH  FHALMOGR APHIA,  [  oj>Botx^<r/^y.<pl cc 
of  opScUpos  an  Eye  and  Gr.  a  Defcription] 
that  Branch  of  Anatomy  that  confidersthe  Struct¬ 
ure  and  Compofition  of  the  Eye,  the  Ufe  of  the 
feveral  Parts,  and  the  Principal  EffeCts  ofVifion. 

OPHTH  ALMOSCOPIA,  ^o^S-M^u-otrxeTrtcc  ot 
opS-ct^fts  and  Gr.  to  view]  That  Branch 

of  Phyliognomy,  that  confiders  a  Perfon’s  Eyes, 
in  order  from  them  to  difcover,  and  gain  the 
Knowledge  of  his  Temperament,  Humour  and 
Manners. 

OPIATES,  are  Medicines  made  of  Opium ,  or 
fbmething  of  the  fame  Nature  with  it,  defigned 
to  caufe  Sleep,  and  to  eafe  Pain:  When  they 
produce  the  latter  EffeCt,  they  call  them  Anodynes , 
when  the  former,  Hypnoticks ;  and  when  they 
caufe  a  very  great  Sleep  or  Stupefaction,  Narco¬ 
ticks.  The  foreign  Phvficians  confound  an  Opiate 
and  an  Eleftuary ;  fee  Blanchard  on  the  Word 
O pi  at  a. 

OPISTHOTONUS.  See  Pojlicum. 
OPISTHOTONUS,  [<sT<c9-L«*®-Gr.]  or  Te¬ 
tanus,  is  a  Kind  of  Cramp,  or  ftretching  of  the 
Mufclesof  the  Neck  backwards  ;  which  proceeds 
fometimes  from  a  Paliie  of  the  Mufcles  of  the 
Neck,  whereupon  the  Antagonifts  or  oppofite 
Mufcles  move  the  intermediate  Parts  too  much; 
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or  from  a  fnarp  and  ferous  Matter  in  the  Tendons ; 
or  from  the  Animal  Spirits  which  enter  the  flefhy 
Pipes  more  than  ulual,  and  will  not  eafily  recede, 
fo  that  the  Parts  are  fwelled  and  wrinkled  up. 
Blanchard. 

OPPILATION,  [in  Phyfick]  the  Ad  of  eb- 
ftrudting  or  flopping  up  the  Duds,  or  Paflages 
of  the  Body  by  peccant  Humours. 

OPPOSITE  Cones ,  are  two  Similar  Cones  ver¬ 
tically  oppofite,  and  having  the  fame  common 
Axis.  And 

OPPOSITE  Settlors  are  the  two  Hyperbola's 
made  by  a  Plane  cutting  both  thofe  Cones.  See 
the  Figure  under  the  Word  Lotus  Tranfverfum , 
where  the  Cones  VAD  and  BVA  are  oppofite, 
and  the  Sedions  ODO,  OEO,  are  oppofite 
Hyperbola’s. 

OPPOSITE  Settlors.  If  a  Cone  be  cut  by  a 
Plane  through  its  Vertex,  and  afterwards  by  a  fe- 
cond  Plane  parallel  to  the  former,  this  latter  Plane 
produced  through  the  oppofite  Cone,  will  there 
make  the  oppofite  Sedions.  See  Conick  Sections. 

OPPOSITION,  is  that  Pofition  or  Afped  of 
the  Stars  or  Planets,  when  they  are  6  Signs,  or 
i  So  Degrees  diflant  from  one  another,  and  is 
marked  thus  g . 

OPTATIVE  Mood,  (in  Grammar)  is  the  way 
of  forming  a  Verb  fo,  as  that  it  may  exprefs  an 
ardent  Defire  that  fuch  a  Thing  may  happen  ; 
and  therefore  there  is  ufually  an  Adverb  of  wifh- 
ing  conneded  with  it,  as  utinam  &c. 

OPTHALMY,  Gr.]  is  an  Inflam¬ 

mation  of  the  Tunicks  of  the  Eyes,  proceeding 
from  Arterious  Blood,  colleded  and  extravafated 
there,  becaufe  it  cannot  return  by  the  Veins. 
Blanchard. 

OPTICK  Pyramid  is  made  by  Rays  coming 
from  the  feveral  Angles  of  the  fuperficial  Bafeof 

any  Objed,  and  united  in 
a  Point  in  the  Eye  of  the 
Spedator.  Thus  if  A  B  C 
D  E  be  the  Bafe  of  the  Eye 
in  O,  the  Optick  Pyramid 
O  A  B  C  D  E  O.  And 
when  the  Bafe  is  a  Right- 
P  Line,  as  fuppofe  A  E  or 
C  D,  then  the  Triangle 
O  A  E  or  O  C  D  is  called 
the 

OPTICK  Triangle ,  as  the 
Angle  A  O  E  or  C  O  D,  is 
called  the  Optick  Angle. 

OPTICKS,  [oVW  of  Gr.  to  feej  is  a 

Mathematical  Science  that  treats  of  the  Sight 
in  general,  and  of  every  thing  that  is  feen 
with  direct  Rays ;  and  explains  the  feveral 
Properties  and  Effeds  of  Vifion  in  general, 
and  properly  of  that  which  is  dired  and  ordinary 
For  when  the  Rays  of  Light  are  coniidered  as 
refleded,  the  Science  which  teaches  their  Laws 
and  Properties,  is  called  Catoptricks ;  and  when 
the  Refradion  of  Rays  is  confidered,  and  the 
Laws  and  Nature  of  it  explained  and  demonftra- 
ted,  the  Science  is  called  Dioptricks.  So  that 
Opticks  comprehends  the  Whole;  of  which  Ca¬ 
toptricks  and  Dioptricks ,  are  the  two  Parts. 

OPTICKS,  taken  properly  and  Amply,  is  that 
Science  which  teaches  the  Properties  of  dired 
Vifion  ;  but  in  a  larger  Senfe  it  may  compre- 
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hend  the  whole  Dodrine  of  Light  and  Colours, 
and  all  the  Phenomena  of  VifibleObjeds.  In  this 
large  Senfe  our  incomparable  Sir  If.  Newton 
calls  his  Book  of  Light  and  Colours,  Opticks ; 
and  from  thence  the  following  brief  Inirodudion 
to  this  Science  is  taken. 

DEFINITIONS. 

D  E  F  I  N.  I. 

By  the  Rays  of  Light  I  under  [land  its  leaf  Parts , 
and  thofe. as  well Jucceffive  in  the  Jams  Lines  as  con¬ 
temporary  in  feveral  Lines.  For  it  is  mamfeft  that 
Light  confifts  of  Parts  both  fucceflive  and  con¬ 
temporary  ;  becaufe  in  the  fame  Place  you  may 
flop  that  which  comes  one  Moment,  and  let  pais 
that  which  comes  prefently  after;  and  in  the 
fame  time  you  may  flop  it  in  any  one  Place,  and 
let  it  pafs  in  any  other.  For  that  Part  of  Light 
which  is  flopt  cannot  be  the  fame  with  that  which 
is  let  pafs.  The  leafl  Light,  or  part  of  Light, 
which  may  be  flopt  alone  without  the  reft  of  the 
Light,  or  propagated  alone,  or  do  or  fuffer  any 
thing  alone,  which  the  reft  of  the  Light  doth  not 
or  fullers  not,  I  call  a  Ray  of  Light. 

D  E  F  I  N.  II 

RefrangibHity  of  the  Rays  of  Light ,  is  their  Dif- 
poftion  to  be  ref  ratted  or  turned  out  of  their  Way  in 
pajfing  out  of  one  tranjparent  Body  or  Medium  into 
another.  And  a  greater  or  lefs  Refrangibility  of 
Rays ,  is  their  Difpoftion  to  be  turned  more  or  lefs 
out  of  their  Way  in  like  Incidencies  on  the  fame  Me¬ 
dium.  Mathematicians  ufually  confider  the  Rays 
of  Light  to  be  Lines  reaching  from  the  luminous 
Body  to  the  Body  illuminated,  and  the  Refradion 
of  thofe  Rays  to  be  the  bending  or  breaking  of 
thofe  Lines  in  their  pafiing  out  of  one  Medium 
into  another.  And  thus  may  Rays  and  Refradi- 
ons  be  confidered,  if  Light  be  propagated  in  an 
Inftant.  But  by  an  Argument  taken  from  the  IE- 
quations  of  the  Times  of  the  Eclipfes  of  Jupiter’s 
Satellites  it  feems  that  Light  is  propagated  in  time, 
fpending  in  its  Paflage  from  the  Sun  to  us  about 
feven  Minutes  of  Time:  And  therefore  I  have 
chofen  to  define  Rays  and  Refradions  in  fuch  ge¬ 
neral  Terms  as  may  agree  to  Light  in  both  Cafes. 

DEFI  N.  III. 

Reflexibility  of  Rays,  is  their  Difpoftion  to  be 
turned  back  into  the  fame  Medium  from  any  other 
Medium  upon  ivhofe  Surface  they  fall.  And  Ra)S 
are  more  or  lefs  reflexible ,  which  are  turned  back 
more  or  lefs  eafily.  As  if  Light  pafs  cut  of  Glafs 
in  to  Air,  and  by  being  inclined  more  and  more 
to  the  common  Surface  of  the  Glafs  and  Air,  be¬ 
gins  at  Length  to  be  totally  refleded  by  that 
Surface;  thofe  Sorts  of  Rays  which  at  like  Inci¬ 
dencies  are  refleded  molt  copioufly,  or  by  incli¬ 
ning  the  Rays  begin  fooneft  to  be  totally  refled¬ 
ed,  are  moll  reflexible. 

D  E  F  I  N.  IV. 

The  Angle  of  Incidence ,  is  that  Angle  which  the 
Line  deferibed  by  the  incident  Rays  contains  with  the 
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Perpendicular  to  the  reflecting  or  refracting  Surface 
at  the  Point  of  Incidence. 

D  E  F  I  N.  V. 

The  Angle  of  Reflexion  or  Refraction ,  is  the  Angle 
which  the  Line  del  crib  ed  by  the  reflected  or  refracted 
Ray  contained  with  the  Perpendicular  to  the  reflect¬ 
ing  or  refracting  Surface  at  the  Point  of  Incidence . 

D  E  F  I  N.  VI. 

The  Sines  of  Incidence ,  Reflexion  and  Refraction , 
are  the  Sines  of  the  Angles  of  Incidence ,  Reflexion , 
and  Refraction. 

D  E  F  I  N.  VII. 

The  Light  ivhofe  Rays  are  all  alike  Refrangible , 
1  call  fimple,  Homogeneal  and  Similar ;  and  that 
whofe  Rays  are  Jome  more  Refrangible,  than  others , 
/  call  Compound ,  Heterogeneal,  and  Diflimilar.  1  he 
former  Light  I  call  Homogeneal,  not  becaufe  I 
would  affirm  it  fo  in  all  Refpedls  ;  but  becaule 
the  Rays  which  agree  in  Refrangibility,  agree  at 
lead  in  all  thofe  their  other  Properties,  which  I 
confider  in  the  following  Difcourfe. 

D  E  F  I  N.  VIII. 

The  Colours  of  Homogeneal  Lights,  I  call  Prima¬ 
ry,  Homogeneal  and  Simple  \  and  thofe  of  Heteroege- 
neal  Lights,  Heterogeneal  and  Compound.  For  thefe 
are  always  compounded  of  the  Colours  of  Homo¬ 
geneal  Lights  3  as  will  appear  in  the  following 
Difcourfe. 

AXIOMS. 

A  X.  I. 

The  Angles  of  Incidence,  Reflexion,  and  Refrac¬ 
tion,  he  in  one  and  the  fame  Plane. 

A  X.  II. 

The  Angle  of  Reflexion  is  equal  to  the  Angle  of 
Incidence. 

A  X.  III. 

If  the  refracted  Ray  be  returned  directly  back  to 
the  Point  of  Incidence,  it  floall  be  refracted  into  the 
Line  before  deferibed  by  the  Incident  Ray. 

A  X.  IV. 

Refraction  out  of  the  rarer  Medium  into  the  dea¬ 
fer,  is  made  toioards  the  Perpendicular  3  that  is,  fo 
that  the  Angle  of  Refraction  be  lefs  than  the  Angle 
tf  Incidence. 

A  X.  V. 

The  Sine  of  Incidence  is  either  accurately  or  very 
nearly  in  a  given  Ratio  to  the  Sine  of  Refraction. 

Whence  if  that  Proportion  be  known  in  any  one 
Inclination  of  the  incident  Ray,  his  known  in  all 


the  Inclinations,  and  thereby  the  Refradlion  in  all 
Cafes  of  Incidence  on  the  fame  refradting  Body 
may  be  determined.  Thus  if  the  Refradtion  be 
made  out  of  Air  into  Water,  the  Sine  of  Incidence 
of  the  red  Light  is  to  the  Sine  of  its  Refradlion 
as  4  to  3.  If  out  of  Air  into  Giafs,  the  Sines  are 
as  17  to  1 1.  In  Light  of  other  Colours  the  Sines 
have  other  Proportions ;  but  the  Difference  is  fo 
little,  that  it  need  feldom  be  confidered. 


Suppofe  therefore,  that  R  S  reprefents  the  Sur¬ 
face  of  ftagnating  Water,  and  C  is  the  Point  of  In¬ 
cidence  in  which  any  Ray  coming  in  the  Air  from 
A  in  the  Line  A  C  is  refledled  or  refradled,  and  I 
would  know  whither  this  Ray  Ihould  go  after  Re¬ 
flexion  or  Refradlion :  I  eredt  upon  the  Surface  of 
the  Water  from  the  Point  of  Incidence  the  Per¬ 
pendicular  C  P  and  produce  it  downwards  to  Q» 
and  conclude  by  the  firfl:  Axiom,  that  the  Ray  af¬ 
ter  Reflexion  and  Refradlion,  (hall  be  found  fome- 
where  in  the  Plane  of  the  Angle  of  Incidence 
A  C  P  produced.  I  let  fall  therefore  upon  the 
Perpendicular  C  P  the  Sine  of  Incidence  A  D, 
and  if  therefledled  Ray  be  defired,  I  produce  A  D 
to  B,  fo  that  D  B  be  equal  to  A  D,  and  draw 
C  B.  For  this  Line  C  B  Ihall  be  the  refledted  Ray, 
the  Angle  of  Refledlion  B  C  P  and  its  Sine  B  D 
being  equal  to  the  Angle  and  Sine  of  Incidence, 
as  they  ought  to  be  by  the  fecond  Axiom.  But  if 
the  refradledRay  be  defired,  I  produce  AD  to  H, 
fo  that  D  H  may  be  to  A  D  as  the  Sine  of  Refrac¬ 
tion  to  the  Sine  of  Incidence,  that  is,  as  3  to  43 
and  about  the  Center  C  and  in  the  Plane  A  CP 
with  the  Radius  C  A  deferibing  a  Circle  AB  E  I 
draw  parallel  to  the  Perpendicular  C  P  Q_,  the 
Line  H  E  cutting  the  Circumference  in  E,  and 
joyning  C  E,  this  Line  C  E,  (hall  be  the  Line  of 
the  refradled  Ray.  For  if  E  F  be  let  fall  perpen¬ 
dicularly  on  the  Line  P  Q_,  this  Line  E  F  fhall  be 
the  Sine  of  Refradlion  of  the  Ray  C  E,  the  Angle 
of  Refradlion  being  E  C  Q_;  and  this  Sine  E  F  is 
equal  to  D  H,  and  confequently  in  Proportion 
to  the  Sine  of  Incidence  A  D  as  3  to  4. 

In  like  Manner,  if  there  be  a  Prifm  of  Giafs 
(that  is,  a  Giafs  bounded  with  two  equal  and  pa¬ 
rallel  Triangular  Ends,  and  three  plane  and  well 
polifhed  Sides,  which  meet  in  three  parallel  Lines 
running  from  the  three  Angles  of  the  one  End, 
to  the  three  Angles  of  the  other  End)  and  if  the 
Refradlion  of  the  Light  in  palling  crofs  this  Prifm 
be  defired. 

Let 
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Let  ABC  reprefent  a  Plane  cutting  thisPrifm 
tranfverily  to  its  three  Parallel  Lines  or  Edges 


there  where  the  Light  pafi'eth  through  it,  and  let 
DE  be  the  Ray  incident  upon  the  firft  fide  of  the 
Prifm  A  C  where  the  Light  goes  into  the  Glafs ; 
and  by  putting  the  Proportion  of  the  Sine  of  Inci¬ 
dence  to  the  Sine  of  Refraction  as  17  to  1 1  find 
E  F  the  firft  refraCted  Ray.  Then  taking  this 
Ray  for  the  Incident  Ray  upon  the  fecond  fide  of 
the  Glafs  B  C  where  Light  goes  out,  find  the  next 
refraCled  Ray  F  G  by  putting  the  Proportion 
of  the  Sine  of  Incidence  to  the  Sine  of  RcfraCtion 
as  r  r  to  17.  For  if  the  Sine  of  Incidence  out  of 
Air  into  Glafs  be  to  the  Sine  of  RefraCtion  as 
17  to  ir,  the  Sine  of  Incidence  out  of  Glafs  into 
Air  tnuft  on  the  contrary  be  to  the  Sine  of  Re¬ 
fraCtion  as  r  1  to  r  7,  by  the  third  Axiom. 


Much  after  the  fame  Manner,  if  A  C  B  D  re¬ 
prefent  a  Glafs  fpherically  convex  on  both  Sides 
ufually  called  Lens ,  fuch  as  is  a  Burning-Glafs,  or 
Spectacle  Glafs,  oranObjedt-Glafs  ofaTelefcope) 
and  it  be  required  to  know  how  Light  falling  up¬ 
on  it  from  any  lucid  Point  QJhall  be  refraCted, 
let  Q^M  reprefent  a  Ray  falling  upon  any  Point 
M  of  its  firft  fpherical  Surface  A  C  B,  and  by 
eredting  a  Perpendicular  to  the  Glafs  at  the  Point 
M,  find  the  firft  refraCted  Ray  M  N  by  the  Pro¬ 
portion  of  the  Sines  17  to  11,  Let  that  R.ay  in 
going  out  of  the  Glafs  be  incident  upon  N,  and 
then  find  the  fecond  refraCted  Ray  N  y  by  the 
Proportion  of  the  Sines  11  to  17.  And  after  the 
fame  Manner  may  the  Refradtion  be  found  when 
the  Lens  is  convex  on  one  Side,  and  plane  or  con¬ 
cave  on  the  other,  or  concave  on  both  Sides. 

A  X.  VI. 

Homogeneal  Rays  which  flow  from  fever al  Points 
cf  any  Object,  and  fall  almofl  perpendicularly  on  any 
reflecting  or  ref  rafting  Plane  or  Spherical  Surface , 
fall  afterwards  diverge  from  fo  many  other  Points , 
or  be  parallel  to  fo  many  other  Lines ,  or  converge 
to  fo  many  other  Points ,  either  accurately  or  ivitb- 
out  any  fenfble  Errror.  And  the  fame  thing  will 
happen ,  if  the  Rays  be  reflefted  or  refrafted  fuc- 
cejfively  by  two  or  three  or  more  Plane  or  Spherical 
Surfaces. 

The  Point  from  which  Rays  diverge,  or  to 
which  they  converge,  may  be  called  their  Fo¬ 
cus.  And  the  Focus  of  the  incident  Rays  being 
given,  that  of  the  refradted  or  reflected  ones  may 
be  found  by  finding  the  Refradtion  of  any  two 
R.ays,  as  above ;  or  more  readily  thus. 
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Caf.  t.  Let  A  C  B 

be  a  refledting  or  re-  A 

fradting  Plane,  and 
the  Focus  of  the  inci¬ 
dent  Rays,  and  the  Q_y 
C  a  Perpendicular  to 
that  Plane.  And  if  this 
Perpendicular  be  pro¬ 
duced  to  y ,  fo  that  q  C  be  equal  Q_C,  the  Point 
q  fhall  be  the  Focus  of  the  reflected  Rays.  Or  if 
q  C  be  taken  on  the  fame  fide  of  the  Plane  with 
Q_C  and  in  Proportion  to  Q^C  as,the  Sine  of 
Incidence  to  the  Sine  of  Refraction,  the  Pointy 
fhall  be  the  Focus  of  theaforefaid  Rays. 


B 


Caf.  2,  Let  A  C  B  be  the  reflecting  Surface 
of  any  Sphere  whofe  Center  is  E.  BifeCt  any 
Radius  thereof  (fuppofe  E  C)  in  T,  and  if  in 
that  Radius  on  the  fame  fide  the  point  T  you  take 
the  Points  Q_and  y,  fo  that  T  Q_,  T  E,  and  Ty 
be  continual  proportionals,  and  the  point  Q_be 
the  Focus  of  the  incident  Rays,  the  point  Q_fha!l 
be  the  Focus  of  the  refledted  ones. 
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- Cafe  3.  Let  B  C  B  be  the  re¬ 
fracting  Surface  of  any  Sphere 
whofe  Center  is  E.  In  any  Radi¬ 
us  thereof  E  C  produced  both 
p  ways  take  E  T  and  C  t  feverally 
in  fuch  Proportion  to  that  Radius 
as  the  lefler  of  the  Sines  of  Inci¬ 
dence  and  RefraCtion  hath  to  the 
difference  of  thofe  Sines.  And  then 
if  in  the  fame  Line  you  find  any 
two  Points  Q_and  y,  fo  that  T  Q_ 
be  to  E  T  as  E  t  to  /  y,  taking  t 
y  the  contrary  way  from  t  which 
T  Q_  lieth  from  T,  and  if  the 
Point  Q_be  the  Focus  of  any  in¬ 
cident  Rays,  the  Point  y  fhall  be 
the  Focus  of  the  refraCted  ones. 

And  by  the  fame  Means  the  Fo¬ 
cus  of  the  Rays  after  two  or  more 
Reflexions  or  Refractions  may  be 
found. 


the  refraCted  Rays  without  any  feniible  Error, 
provided  the  Point  Q_be  not  fo  remote  from  the 
Axis,  nor  the  Lens  fo  broad  as  to  make  any  of 
the  Rays  fall  too  obliquely  on  the  refracting 
Surfaces. 
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Cafe  4.  Let  A  CB  D  be  a- 
ny  refraCting  Lens,  fpherically 
convex  or  concave  or  plane 
on  either  Side,  and  let  C  D 
be  its  Axis  (that  is,  the  Line 
which  cuts  both  its  Surfaces 
perpendicularly ,  and  pafl’es 
through  the  Centers  of  the 
Spheres,)  and  in  this  Axis,  let 
F  and  f  be  the  Foci  of  the 
refraCted  Rays  found  as  above, 
when  the  incident  Rays  on 
both  lides  the  Lem  are  parallel 
to  the  fame  Axis  ;  and  upon 
the  Diameter  F /bifeCted  in 
E,  deferibe  a  Circle.  Sup- 
pofe  now  that  any  Point  Q 
be  the  Focus  of  any  incident 
Rays,  draw  Q_  E  cutting  the 
laid  Circle  in  T  and  /,  and 
therein  take  t  q  in  fuch  Propor¬ 
tion  to  t  E  as  t  E  or  T  E  hath 
to  T  Q.  Let  tq  lie  the  contra¬ 
ry  way  from  t  which  TQ^doth 
from  T,  and  y  fhall  be  the  Fo¬ 
cus  of 


And  by  the  like  Operations  may  the  reflect¬ 
ing  or  refraCting  Surfaces  be  found  when  the 
two  Foci  are  given,  and  thereby  a  Lens. be  form¬ 
ed,  which  fhall  make  the  Rays  flow  towards  or 
from  what  place  you  pleafe. 

So  then  the  Meaning  of  this  Axiom  is,  that  if 
Rays  fall  upon  any  plane  or  fpherical  Surface  or 
Lens,  and  before  their  Incidence  flow  from  or 
towards  any  Point  Q_  they  fhall  after  Reflection 
or  Refraction  flow  from  or  towards  the  Point  y 
found  by  the  foregoing  Rules.  And  if  the  inci¬ 
dent  Rays  flow  from  or  towards  feveral  Points  Q_, 
the  reflected  or  refraCted  Rays  fhall  flow  from  or 
towards  fo  many  other  Points  y  found  by  the  fame 
Rules.  Whether  the  reflected  and  refraCted  Rays 
flow  from  or  towards  the  Point  y,  is  eafily  known 
by  the  Situation  of  that  Point.  For  if  that  Point 
be  on  the  fame  fide  of  the  reflecting  or  refraCting 
Surface  or  Lens  with  the  Point  Q,  and  the  inci¬ 
dent  Rays  flow  from  the  Point  Q,  the  reflected 
flow  towards  the  Point  y  and  the  refraCted  from 
it;  and  if  the  incident  Rays  flow  towards  Q,  the 
reflected  flow  from  y,  and  the  refraCted  towards 
it.  And  the  contrary  happens  when  y  is  on  the 
other  Side  of  that  Surface. 

A  X.  VII. 

Where-ever  the  Rays  which  come  from  all  the 
Points  of  any  ObjeCt  meet  again  in  fo  many  Points 
after  they  have  been  made  to  converge  by  Reflexion 
or  Refraction ,  there  they  will  make  a  Picture  of 
the  Object  upon  any  white  Body  on  which  they  fall. 


So  if  P  R  reprefent  any  ObjeCt  without  Doors, 
and  A  B  be  a  Lens  placed  at  a  Hole  in  the  Win- 
dow-fhut  of  a  dark  Chamber,  whereby  the  Rays 
that  come  from  any  Point  Q_of  that  ObjeCt  are 
made  to  converge  and  meet  again  .in  the  Point  y  ; 
and  if  a  Sheet  of  white  Paper  be  held  at  y  for  the 


Light  there  to  fall  upon  it :  The  Picture  of  that 
ObjeCt  P  R  will  appear  upon  the  Paper  in  its  pro¬ 
per  Shape  and  Colours.  For  as  the  Light  which 
comes  from  the  Point  Q_goes  to  the  Point  y,  fo 
the  Light  which  comes  from  other  Points  Pand 
R  of  the  ObjeCt,  will  go  to  fo  many  other  corre- 
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fpondent  Points/)  and  r  (as  is  manifeftbythe  fixth 
Axiom  ;)  To  that  every  Point  of  the  Objedt  fliall 
illuminate  a  Correfpondent  Point  of  the  Pidture, 
and  thereby  make  a  Pidture  like  the  Objedt  in 
Shape  and"  Colour,  this  only  excepted  that  the 
Pidture  (hall  be  inverted.  And  this  is  the  Reafon 
of  that  vulgar  Experiment  of  calling  the  Species 
of  Objedts  from  abroad  upon  a  Wall  or  Sheet  of 
whitePaper  in  a  dark  Room. 


In  like  Manner  when. a  Man  views  any  Objecl 
P  Q_R,  the  Light  which  comes  from  the  feveral 
Points  of  theObjedt  is  fo  refradled  by  thetranfpa- 
rent  Skins  and  Humours  of  the  Eye,  (that  is,  by 
the  outward  Coat  E  F  G  called  the  Tunica  Cor¬ 
nea,  and  by  the  Cryfkalline  Humour  A  B  which 
is  beyond  the  Pupil  rn  h)  as  to  converge  and  meet 
again  at  fo  many  Points  in  the  Bottom  of  the 
Eye,  and  there  to  paint  the  Pidture  of  the  Objedt 
upon  that  Skin  (called  the  Tunica  Retina)  with 
which  the  Bottom  of  the  Eye  is  covered.  For  Ana- 
tomilts,  when  they  have  taken  off  from  the  Bottom 
of  the  Eye  that  outward  and  moll  thick  Coat 
called  the  Dura  Mater ,  can  then  fee  through  the 
V  O  L.  II. 


thinner  Coats  the  Pidtures  of  the  Objedts  lively 
painted  thereon.  And  thefe  Pidtures  propagated 
by  Motion  along  the  Fibres  of  the  Optick  Nerves 
into  the  Brain,  are  the  Caufe  of  Vifion.  For  ac¬ 
cordingly  as  thefe  Pidtures  are  perfedt  or  imper- 
fedt,  the  Objedt  is  feen  perfedlly  or  imperfedtly. 
If  the  Eye  be  tinged  with  any  Colour  (as  in  the 
Difeafe  of  the  'Jaundice)  fo  as  to  tinge  the  Pidtures 
in  the  Bottom  of  the  Eye  with  that  Colour,  then 
all  Objedts  appear  tinged  with  the  fame  Colour. 
If  the  Humours  of  the  Eye  by  old  Age  decay,  io 
as  by  fhrinking  to  make  the  Cornea  and  Coat  of  the 
Cryjlalline  Humour  grow  flatter  than  before,  the 
Light  will  not  be  refradtcd  enough,  and  for  Want 
of  a  fufficient  Refradtion  will  not  converge  to  the 
Bottom  of  the  Eye,  but  to  fome  Place  beyond  it, 
and  by  Confequence  paint  in  the  Bottom  of  the 
Eyea  confuted  Pidture,  and  according  to  the  In- 
diftindtnefs  of  this  Pidture  the  Objedt  will  appear 
confuted.  This  is  the  Reafon  of  the  Decay  of 
Sight  in  old  Men,  and  thews  why  their  Sight  is 
mended  by  Spedtades.  For  thofe  Convex. Glafles 
fupply  the  Defedt  of  Plumpnefs  in  the  Eye,  and 
by  encreafingthe  Refradtion,  make  the  Rays  con¬ 
verge  fooner,  fo  as  to  convene  diltindtly  at  the 
Bottom  of  the  Eye,  if  the  Glafs  have  a  due  De¬ 
gree  of  Convexity.  And  the  contrary  happens  in 
fhort-fighted  Men  whofe  Eyes  are  tco  plump.  For 
the  Refradtion  being  now  too  great,  the  Rays  con¬ 
verge  and  convene  in  the  Eyes  before  they  come 
at  the  Bottom ;  and  therefore  the  Pidture  made 
in  the  Bottom,  and  the  Vifion  caufed  thereby,  will 
not  be  diltindt,  unlefs  the  Objedt  be  brought  fo 
near  the  Eye,  as  that  the  Place  where  the  conver¬ 
ging  Rays  convene  may  be  removed  to  the  Bot¬ 
tom,  or  that  the  Plumpnefs  of  the  Eye  be  taken 
off,  and  the  R.efradtions  diminifhed  by  a  Concave 
Glafs  of  a  due  Degree  of  Concavity;  or  laftly, 
that  by  Age  the  Eye  grow  flatter  till  it  come  to 
a  due  Figure:  For  fhort-fighted  Men  fee  remote 
Objedts  belt  in  Old  Age,  and  therefore  they  are 
accounted  to  have  the  molt  lafting  Eyes. 

A  X.  VIII. 

An  ObjeCt  feen  by  Reflexion ,  or  Refraction,  ap¬ 
pears  in  that  Place  from  whence  the  Rays  after  their 
laf  Refection  or  Refraction  diverge  in  falling  on 
the  Spectator’s  Eye. 


If  the  Objedt  Abe  feen  by  Reflexion  of  a  Look- 
ing- glafs  m  n ,  it  fhall  appear,  not  in  its  proper 
Place  A,  but  behind  the  Glafs  at  a ,  from  whence 
any  Rays  A  B,  AC,  AD,  which  flow  from  one 
and  the  fame  Point  of  the  Objedt,  do  after  their 
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OPTICK  Glajfes.  Sir  Ifaac  Newton ,  in  his 
Philof.  Natur.  Princip.  Math.  Lib.  1.  Schol.  ad 
'K  ^  Prop.  98,  fays,  That  for  all  Optick  XNts^Spherick 

Figures  are  the  moft  cdmmodious.  If  the  Ob- 
jed-Glafles  of  Telefcopes  were  compofed  of  two 
Spherick  Glajfes  containing  Water  between  them, 
perhaps  the  Irregularity  of  the  Refractions  that  are 
made  on  the  Surfaces  c>f  the  Glafles  towards 
their  Edges,  may  be  accurately  enough  correded 
And  fo  the  Objed  feen  through  the  Lens  by  the  Refradions  of  the  Water.  And  fuch 
AB,  appears  at  the  Place  q  from  whence  the  Rays  Objed- Glafles  are  preferable  to  Elliptick  or  Hy- 
diverge  in  palling  from  theLens  to  the  Eye.  Now  perbolick  Glafles  not  only  becaufe  they  are  eafier 
it  is  to  be  noted,  that  the  Image  of  the  Objedt  at  and  more  accurately  to  be  formed,  but  alfo  be- 
q  is  fo  much  bigger  or  lefler  than  the  Objedt  it  caule  they  refradt  more  accurately  thofe  Pencils 
felf  at  Qj,  as  the  Diltance  of  the  Image  at  q  from  of  Rays  that  are  (. collateral *  orj  out  of  the  Glafles 
the  Lens  A  B  is  bigger  or  lefs  than  the  Diltance  Axis.  But  the  different  Refrangibility  of  different 
of  the  Objedt  at  Q_from  the  fame  Lens.  And  if  Rays  will  for  ever  hinder  uS  from  perfedting  Op- 
the  Objedt  be  feen  through  two  or  more  fuch  Con-  ticks  by  Glafles,  either  Spherick,  or  of  any  other 
vex  or  Concave  Glafles,  every  Glafs  fhall  make  Figures  whatfoever:  And  unlefs  we  can  corredt 
a  new  Image,  and  the  Objedt  lhall  appear  in  the  the  Errors  that  arife  from  hence,  all  our  Labour 
Place  and  of  theBignefs  of  the  lalt  Image.  Which  is  loft;  in  other  Corredtions. 

Confideration  unfolds  the  Theory  of  Microfcopes  Nor  indeed  is  it  poflible,  by  whatever  Figures, 
and  Telefcopes.  For  that  Theory  confilts  in  al-  to  render  the  Appearance  of  the  Collateral  Parts 
molt  Nothing  elfe  but  the  defcribing  fuch  Glafles  of  an  Objedt  fo  diftind  as  the  diredt ;  for  the  ve- 
as  lhall  make  the  lalt  Image  of  any  Objedt  as  ry  Natural  Eye  does  it  not :  And  therefore  we 
diftindt  and  large  and  luminous  as  it  can  conve-  are  forced  to  apply  it  fucceflively,  directly  before 
niently  be  made.  the  Parts  of  any  Objedt  we  defign  to  view. 

I  have  now  given  in  Axioms  and  their  Expli¬ 
cations  the  Summ  of  what  hitherto  hath  been  To  know  whrthrr  *0ptick-Glafte6  be  truly  Cen- 
treated  of  in  Opticks.  For  what  hath  been  ge-  <  tered,  or  not. 

nerally  agreed  on  I  content  my  felf  toaflume  un¬ 
der  the  Notion  of  Principles,  in  order  to  what  I  Fiflt  Way. 

have  further  to  write.  And  this  may  fuffice  for 

an  Introdudtion  to  Readers  of  quick  Wit  and  Holding  the  Glafles  at  a  due  Diltance  from  the 
good  Underltandingnot  yet  verfed  in  Opticks.  Eye,  obferve  the  two  refledted  Images  of  a  Can¬ 
dle;  for  where  thofe  two  Images  unite,  or  co- 
Authors  on  this  Subjedt  are  fuch  as  thefe;  alefce ,  there  is  the  true  Centre  of  the  Glafs: 

And  if  this  be  in  the  middle  or  ce?itral  Point  of  the 
Sir  If.  Newton's  Opticks ,  Engl,  and  Lat.  Glafs's  Breadth,  the  Glafs  is  truly  centered . 

Pbyfuo-Matbefs  de  Lumine ,  Coloribus ,  Id  Iride 
per  Fr.  Mar.  Grimaldi.  Bononise.  1665.  qto..  A  Second  Way  is 

Cogitatknes  Phyfuo-Mechanica  de  Natura  Vifo- 

nis.  per  J.  Ott.  Schaphufam,  Heidelburgh.  By  prefenting  the  Glafs  before  the  Sun,  and 
1670.  4 to.  making  it  refiedt  the  Light  on  a  Plane  nighly  pa¬ 
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Reflexion  made  in  the  PoinfsB,  C,  D,  diverge  in 
going  from  the  Glafs  to  E,  F,  G,  where  they 
arc  incident  on  the  Spediator’s  Eyes.  For  thc-fe 
Rays  do  make  the  fame  Pidure  in  the  Bottom  of 
the  Eyes  as  if  they  had  come  from  the  Objedt  re¬ 
ally  placed  at  a ,  without  the  Interpofition  of  the 
Looking-glafs  ;  and  all  Vifion  is  made  according 
to  the  Place  and  Shape  of  that  Pidture. 


In  like  Manner  the  Objed  D  feen  through  a 
Prilrn  appears  not  in  its  proper  Place  D,  but  is 
thence  tranfiated  to  fome  other  place  d  fituated  in 
the  lalt  refradied  Ray  F  G  drawn  backward  from 
F  to  d. 
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rallcl  to  its  Surface,  and  at  a  proper  Diftance  ; 
for  then  you’ll  perceive  two  Sorts  of  Light  reftcd- 
ed,  one  [mailer ,  but  much  more  Jlrong  and  vigo¬ 
rous ,  within  another  more  faint  and  large.  Then 
by  a  due  Pofture  of  the  Glafs  (found  by  Trials) 
both  thefe  Lights  are  to  be  projeded  as  round  as 
poflible,  and  at  a  proper  Diftance  from  the  Wall 
on  which  they  are  reflected  ;  the  round  brightejl 
Spot  is  to  be  brought  into  the  fmalleft  Compafs 
that  it  can.  (Trial  will  make  all  this  plain.) 
When  the  Glafs  is  in  this  Pofture,  if  the  bright 
Spot  be  projeded  juft  in  the  middle  of  the  fainter 
Light,  the  Glafs  is  well  center'd :  But  to  whate¬ 
ver  fide  of  the  faint  Light  this  bright  Spot  is  pro¬ 
jeded,  on  that  fide  is  the  Glafs  tkickejl ,  and  on 
that  fide  lies  the  true  Centre. 

A  Third  Way 

Of  Examining  the  Centres  of  Glaff'es,  is  yet  more 
Compleat  than  the  former :  For  it  does  not  only 
difcover  the  Fault ,  {if  there  be  any ,  as  in  long 
Objedt-Glafi'es  ’tis  very  rare  but  there  is,  efpe- 
cially  if  they  be  wrought  in  the  Form  by  the  un¬ 
guided  Hand ,  and  not  by  an  Engine)  but  withal 
it  rectify es  the  Fault  ;  and  is  thus , 

v  Cover  the  Surface  of  the  Glafs  within  a  thin 
jPiece  of  Paper,  in  which  there  is  cut  a  round  Hole 
of  about  an  Inch  Diameter ;  about  this  Hole  there 
are  to  be  ftruck  two  or  three  Concentrick  Circles. 
Move  this  Paper  upon  the  Glafs,  ’till  you  fee  on 
the  Plane  that  receives  the  refledted  Light,  that 
the  bright  Spot  is  exadly  in  the  middle  of  the 
other  fainter  Light  round  it. 

This  alfo  one  may  meafure  by  a  Pair  of  Com- 
pafies,  having  to  that  End,  flightly  fixed  the  Pa¬ 
per  to  the  Glafs,  that  we  may  more  nicely  deter¬ 
mine  whether  this  bright  Spot  be  exadly  in  the 
middle.  This  therefore  being  carefully  adjufted, 
by  gently  Aiding  the  Paper  on  the  Glafs,  (if  it  be 
requifite)  we  are,  without  the  leaft  altering  this 
true  Pofition  of  the  Paper,  to  fix  it  more  firmly 
to  the  Glafs;  and  laying  it  thus  on  a  Table,  let 
us  Mark  on  the  Glafs  (by  the  Point  of  a  Dia¬ 
mond)  three  Points  in  one  of  the  Circumferences 
concentrick  to  the  round  Hole  in  the  Paper;  and 
fticking  a  fmall  Piece  of  Cement  on  the  Glafs,  a- 
bout  the  middle  of  the  round  Hole,  by  means  of 
the  three  marked  Points  let  us  find  the  exad  Cen¬ 
tre  of  this  round  Hole:  Then  uncovering  the 
whole  Glafs,  (except  only  the  Cement  in  which 
the  Centre  is  marked)  with  a  Diamond-pointed 
Compafs  let  us  ftrike  as  large  a  Circle  on  the  Glafs 
as  its  Breadth  will  bear  ;  then  round  the  Glafs 
according  to  this  Circle,  and  ’tis  as  exadly  cen¬ 
tred  as  the  Senfe  canjudge. 

For  trying  the  Regularity  and  Goodnefs  of  an  Objed- 
Glafs,  to  the  greatejl  Exaftnefs. 

On  a  Paper  ftrike  two  Concentrick  Circles, 
one  whofe  Diameter  is  the  fame  with  the  Breadth 
of  the  Objed-Glafs,  t’other,  of  halfthat  Diame¬ 
ter:  This  inward  Circumference  divide  into  fix 
equal  Parts,  by  the  known  Way  of  applying  the 
Radius  fix  times  in  the  Circumference,  and  ma¬ 
king  fix  fine  fmall  Holes  therein  with  a  Needle. 
Let  us  co\er  one  fide  of  the  Glafs  withthis  Pa¬ 


per,  and  then  expofing  it  to  the  Sun,  we  are  to 
receive  the  Rays  that  pafs  through  thefe  fix  Holes, 
on  a  Plane,  at  a  juft  Diftance  from  the  'Glafs; 
and  by  withdrawing  or  approaching  this  Plane 
from  or  to  the  Glafs,  we  {ball  find  whether  the 
Rays  that  pafs  through  thefe  fix  Holes  unite  ex¬ 
actly  together  at  any  Diftance  from  the  Glafs  ;  if 
they  do,  we  may  be  allured  of  the  Regularity  of 
the  Glafs,  that  is,  of  its  juft  Form ;  and  at  the 
fame  time  we  obtain  exadly  the  Glafs’s  Focal 
Length. 

But,  after  all,  there  is  no  better  way  for  trying 
the  Excellency  of  an  ObjeSt-Glafs,  than  by  placing 
it  inaTube,  and  trying  it  with  fmall  Eye-Glaf- 
fes,  at  feveral  diftant  Objeds:  For  that  Objed- 
Glafs  thatreprefents  the  Objeds  the  brightejl  and 
moft  dijlinCt,  that  bears  th t greatejl  Aperture ,  and 
moft  Convex  and  Concave  Eye-Glafs,  without 
Colouring  or  Hazanefs,  is  furely  the  belt.  The 
moft  convenient  Objed  to  try  them  at,  is  the 
Title  Page  of  a  large  Book,  where  there  are  gene¬ 
rally  Letters  printed  of  divers  Magnitudes,  and 
therefore  affording  Variety  of  fmall  Objeds  ; 
whereby  the  Comparative  Excellency  of  Objed- 
Glafies  may  be  nicely  eftimated. 

OPTICK  Nerves ,  or  the  Nervi  Viforii ,  are  the 
Second  Pair,  which  beftow  on  the  Eyes  the  Fa¬ 
culty  of  feeing.  They  fpring  from  the  upper 
Sides  of  thofe  unequal  Protuberances  of  the  Crura 
of  the  Medulla  Oblongata ,  which  are  called  Nervo¬ 
rum  opticorum  Thalami ;  from  whence  being  carried 
forward,  and  fomewhat  downwards  after  having 
fetched  a  Compafs,  they  meet  one  another  about 
the  Infundibulum ,  upon  the  Sella  of  the  Os  Spha- 
noides ;  where  they  are  united  by  the  clofeft  Con- 
jundion,  but  not  Confufion,  of  their  Fibres; 
which  run  Parallel  lengthways  in  thefe  Nerves; 
as  they  do  in  all  other. 

They  are  obfcurely  hollow  untill  they  be  uni¬ 
ted  ;  but  after  their  Hollownefs,  cannot  be  dif- 
cerned.  This  Hollownefs  may  be  fhewed  in  a 
large  Beaft  newly  killed,  and  in  a  clear  Light. 

Thus:do  Riolanus,  Gliffon,  &c.  teach;  butTf- 
falius ,  Aquapendente ,  &c.  deny  they  have  any 
manner  of  Cavity.  Malpighius  fays,  they  have 
notone  Cavity  only,  but  fundry;  but  that  thefe 
Cavities  Refult  only  from  the  Necefiity  of  their 
Strudure,  all  their  inner  or  medullar  Part  con- 
fifting  of  round  Intejlinula  or  Fibres  running 
lengthways,  which  cannot  be  fo  clofely  fitted  to 
one  another,  but  that  there  will  refult  long  Inter- 
ftices,  which  yet  perhaps  are  of  no  ufe,  nor  of 
the  Nature  of  Duds,  but  only  accidental  ;  but 
whether  the  Intejlinula ,  or  Filaments  themfelves, 
have  not  little  Channels  in  them  (like  to  Blood- 
Vefi’els)  he  thinks  may  be  doubted  of:  But  feeing 
Senfe  hath  not  difcovered  any  fuch,  ’tis  probable 
that  there  are  to  be  admitted  only  little  Pores 
and  Interftices  in  the  medullar  Subftance,  by 
means  whereof  thenourifhingand  vivifying  Juice 
may  be  propagated.  After  their  Union  they  are 
feparated  again,  and  each  of  them  running  far¬ 
ther  forwards,  pafles  thro’  a  Hole  of  the  Os  Cu- 
neforme ,  and  is  inferted  obliquely  into  the  Centre 
of  the  Eye  on  its  own  fide. 

Dr.  Willis  fays,  they  receive  not  only  nervous 
Fibres  from  the  third  Pair  of  Neives,  but  alfo 
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Twigs  of  Arteries  from  the  fore  Branches  of  the 
Carotide s,  which  run  upon  them  as  far  as  the 
'Bafts  of  the  Eye :  Whence  he  thinks  a  Reafon 
may  be  afiigned,  why,  when  a  Man  grows  lleepy 
after  plentiful  eating  or  drinking,  he  prefently 
feels  a  notable  Heavinefs  orOppreffion  as  it  were 
about  his  Eyes.  Eor  when  the  Blood  becoming 
very  turgid,  fills  the  Veflels  that  run  through  the 
Brain,  more  than  ufual,  and  by  diftending  them. 
Hops  the  Pores  of  the  Brain  ;  thefe  Nerves  alfo 
in  their  whole  Courfe  are  comprefl'ed  by  the 
Blood  that  is  become  turgid  in  their  Blood- Veflels 
likewife. 

Dr.  Ridley  fiys,  That  he  has  feen  the  Blood- 
Veflels  to  run  not  only  upon  or  within  them,  but 
alfo  in  injeded Bodies  exadly  quite  thro’  theme¬ 
dullary  Subftance  of  them,  into  the  Reticular 
Coat  of  the  Eye,  wherein  they  end  in  an  infinite 
Number  of  the  mod  capillary  Ramifications, 
which  by  an  Injection  of  that  Artery,  made  with 
Mercury  becomes  very  delightfully  conlpicuous 
to  the  Eye. 

They  are  very  foft,  fo  long  as  they  are  within 
the  Skulk;  but  having  pafs’d  the  Or  Sphanoides , 
they  become  fomewbat  more  firm  and  hard.  The 
Reafon  of  which  Alteration  feems  to  be,  that  with¬ 
in  the  Skull  they  are  only  clad  with  the  Pia  ma¬ 
ter but  as  they  go  out  they  alliame  a  Second 
Coat  from  the  Dura  mater. 

From  the  whole  Subftance  of  thefe  Nerves, 
viz.  from  their  two  Membranes  and  the  inner 
medullar-and  fibrous  Subftance,  are  the  three  pro¬ 
per  for  Tunicles  of  the  Eyes  framed  ;  the  Cornea 
or  Sclerotica  doth  proceed  from  the  Dura  mater , 
the  Ckoroides  or  Uvea  from  the  pia  mater, \  and  the 
Retina  from  the  marrowy  Subftance. 

OP  TICK  Place  of  a  Star  or  Planet ,  is  that 
Point  or  Part  of  its.  Orbit  which  is  determined  by 
our  Sight  when  the  Star  is  there:  And  this  is  ei¬ 
ther  True,  when  the  Obferver’s  Eye  is  fuppofea 
to  be  at  the  Centre  of  the  Earth  or  Planet  die  in¬ 
habits  ;  or  Apparent,  when  his  Eye  is  at  the  Cir¬ 
cumference  of  the  Earth  :  And  the  Difference  be¬ 
tween  thefe  two  is  the  Parallax ,  whofe  Ufe  is 
great  in  determining  the  Diftances  of  the  Planets, 
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OPTION;  when  a  new  Suffragan  Bilhop  is 
confecrated,  the  Archbifhop  of  the  Province,  by 
a  cuftomary  Prerogative,  claims  the  Collation  of 
the  firft  vacant  Benefice  or  Dignity  in  that  See, 
according  as  he  {hall  choofe;  which  Choice  is 
therefore  called  the  Archbijbop' s  Option. 

OR,  ( French )  in  Heraldry,  is 
the  Colour  of  Gold ;  and  they 
fay  without  this,  or  Argent ,  there 
can  be  no  good  Armoury.  In  the 
Coats  of  Nobles  ’tis  called  To¬ 
paz. ,  and  in  thofe  of  Sovereign 
Princes,  Sol.  ’Tis  reprefented  in 
Engraving  by  fmall  Points  or 
Pricks,  thus, 

ORA  or  Orr,  in  the  Time  of  the  Saxons,  ac¬ 
cording  toSir  H.Spelman,  fignified  an  Ounce,  and 
he  faith,  that  it  was  alfo  a  Piece  of  Money,  in 
Value  1 6  Pence  ;  and  the  judicious  Author  of  the 
Cbronicon  Pretiofum ,  concludes  that  when  we  find 
Mention  made  of  i  2  Orae  in  a  Pound,  then  the 
Ora  is  20  pence;  and  whenever  there  is  faid  to 
be  1 5  O  i  ce  in  a  Pound,  then  the  Ora  is  16  pence, 
in  which  he  agrees  with  Mr.  Somner. 


ORANDO  pro  Rege  iff  Regno ;  was  a  Writ 
formerly  (before  there  was  any  Colled  purpofely 
appointed,)  requiring  the  Bifhops  and  Clergy,  to 
pray  for  the  Peace  and  good  Government  of  the 
Realm,  and  for  a  good  Underftanding  between 
the  King  and  his  Parliament. 

ORB,  is  only  a  Hollow  Sphere. 

ORBICULAR  Bone ,  is  one  of  the  little  Bones 
of  the  inward  Ear,  tyed  by  a  {lender  Ligament 
to  the  fides  of  the  Stapes. 

ORBICULARIS,  or  Confringens,  or  Ofcula - 
torius ,  is  a  Mufcle  that  draws  both  Lips  together : 
’Tis  called  alfo  Sphintter Labiorum. 

ORBICULARIS  Palpebrarum,  is  a  thin  flefhy 
Mufcle,  whofe  Fibres  do  Circularly  environ  the 
Eye- Lids,  and  are  inferted  to  them,  (like  the 
Sphinfter  Labiorum )  not  adhering  to  any  Bone, 
from  whence  we  may  derive  their  Origin,  except 
the  Superior  Part  of  the  great  Bone  of  the  Nofe, 
by  fome  reckoning  the  fourth  Bone  of  the  upper 
Jaw  :  This  Mufcle  ading  like  the  Sphinders  of 
all  other  Parts,  conftringes  the  Eye-lids. 

ORBIS  Magma  is  the  Orbit  of  the  Earth  in  its 
Annual  Revolution  round  the  Sun. 

This  Copernicus ,  Dr.  Gregory ,  and  fome  others, 
will  have  to  be  but  a  Point  in  Comparifon  of  the 
Diftance  betwixt  us  and  the  fixed  Stars:  But  out' 
molt  accurate  Aftronomer,  Mr.  Flamjleed ,  found 
a  very  fenfible  Parallax  of  this  Or  bis  Magnus ,  in 
refped  of  the  Pole  Star ;  fo  that  the  Pole  Star  was 
nearer  to  the  Pole  in  Summer  (at  the  Solftice) 
than  in  Winter  by  40  or  45";  and  this  was  the 
Refult  of  above  feven  Years  moft  accurate  and 
continual  Obfervation.  And  from  hence  he  juftly 
draws  a  Demonjl ration  for  the  Annual  Motion  of 
the  Earth.  Vide  Wallis  Latin  Works,  Tom,  3. 

-  The  Semi-diameter  of  this  Annual  Orbit  of 
the  Earth  round  the  Sun,  Dr.  Gregory  makes  to 
be  500000000000  ,  or  Fifty  Thoufand  Millions 
of  Feet;  which  is  (allowing  5280  Feet  to  a  Mile) 
94.696969  Miles  Enghjh.  Which  therefore  may 
be  taken  for  the  mean  Diftance  of  the  Earth  from 
the  Sun.  And  the  Semi-diameter  of  Saturn's  Or¬ 
bit,  is  about  1  o  times  as  great. 

All  the  Ancients  and  th tAJlronomers  before  the 
Great  Kepler  fuppofed  this  Orbit  to  be  a  perfed 
Circle,  but  he  proves  it  to  be  an  Ellipfis ;  the 
remoteft  End  of  whofe  Longer  or  Tranfverfe 
Diameter  is  eight  Signs  and  eight  Degrees  diftant 
from  the  firft  Star  in  Aries,  and  having  the  Sun 
in  one  of  its  Focal  Points. 

ORBIT  of  any  Planet,  is  the  Curve  that  it  de- 
fcribes  in  its  Revolution  round  its  Central  Body: 
Thus  the  Orbit  of  the  Sun  (or  of  the  Earth)  in 
its  Annual  Courfe,  is  the  Ecliptick. 

ORBIT,  The  Orbits  of  the  Planets  are  not 
all  in  the  fame  Plane  with  the  Ecliptick  of  the 
Earth’s  Orbit  round  the  Sun ;  but  varioufly  in¬ 
clined  to  it  and  to  one  another  at  different  Angles : 
But  the  Plane  of  the  Ecliptick  interfeds  the  Plane 
of  the  Orbit  of  every  Planet  in  a  Right  Line, 
which  pafles  thro’  the  Sun.  The  Quantities  of  the 
Inclinations  of  the  Planes  of  the  Orbits  of  the  Pri¬ 
mary  Planets  to  that  of  the  Ecliptick  are  as  follow. 
That  of  Saturn  is  an  Angle  of  2  Degr.  ~.  That  of 
“Jupiter  is  an  Angle  of  1  Degr.  20  Min.  That  of 
Mars  isalmoft  2  Degr.  Venus  is  a  little  more  than 
3  Deg.  2 o'.  Amd  that  of  Mercury  is  a  little  more 
than  ;  Degr. 
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ORBITER  Externus ,  is  a  Hole  in  the  Os  Ma- 
xitlare ,  below  the  Orbit,  thro’  which  the  Nerves 
and  Veftels  which  come  from  the  Teeth,  pal's  to 
the  Cheeks. 

ORBITER  hit  emus,  is  a  Hole  in  the  Coronal 
Bone ,  within  the  Orbit,  a  little  above  the  Os  Pla¬ 
num ,  thro’  which  pafles  a  Branch  of  the  fifth  pair 
of  Nerves  which  goes  to  the  Nofe. 

ORDEAL,  was  the  old  Judicial  Cuftom  of 
proving  the  Guilt,  or  attefting  the  Innocence  of 
Parties  accufed ;  chiefly  by  Water  or  Hot  Iron. 
This  Ordeal  was  Amply  call’d  Judicium,  in  Oppo- 
fition  to  Bellumy  which  was  Duel  or  Combat 
Eight,  the  other cuftomary  Purgation.  Neither  of 
thefe  Trials  were  taken  away  by  William  the 
Conqueroury  as  Sir  W.  Temple  afierts  .Ordeal  might 
be  undergone  by  Servant?  or  Deputies  in  the 
Caufe  and  Name  of  their  Mailers ;  efpecially  of 
thofe  Lords  who  were  Bifliops  and  Ecclefiaftical 
Men.  Dr.  Kenneths  GloJJary  at  the  End  of  his  Pa¬ 
rochial  Antiquities. 

ORDER  is  a  Term  in  Military  Difcipline,  be¬ 
ing  the  equal  Dillance  of  one  Rank  or  File  from 
another.  The  ufual  Order  in  Files  is  3  Foot,  and 
in  Ranks  6  Foot-,  the  Open  Order  is  double  in  each. 

ORDER  in  Architecture ,  is  a  Rule  for  the  Pro¬ 
portion  to  be  obferved  in  the  eredling  of  Pillars, 
and  for  the  form  of  certain  parts  appertaining 
to  them. 

So  Buildings  are  Arid  to  be  of  feveral  Orders , 
when  the  Proportion  between  the  Thicknefs  of 
the  Columns,  and  their  Height,  together  with 
all  things  requifite  thereto  are  different. 

There  are  five  Principal  Orders  of  Arcbitedlure, 

viz.  The  Tufcan,  Dorick,  Ionick,  Corinthi¬ 
an,  and  the  Compofit. 

The  Tufcan  is  the  moll  Ample,  and  the  moll 
dellitute  of  Ornaments,  fo  that  it  is  feldom  ufed 
except  in  Vaults,  in  fome  Rullick  Edifices,  vail 
Piles  of  Buildings,  as  Amphitheatres ,  he. 

The  Tufcan  Pillar  with  its  bafe  and  Capital  ge¬ 
nerally  hath  for  its  height  feven  Diameters  of  its 
thicknefs  taken  below,  and  the  Top  ought  to  be 
diminilhed  one  Quarter  of  its  Diameter:  The 
Pedellal  is  very  plain,  and  only  one  Model  high. 

The  Dorick  Order ,  hath  its  Column  eight  Dia¬ 
meters  high,  and  ought  to  have  no  Ornament  nei¬ 
ther  in  its  Capital  nor  Bafe.  The  AJlragal  and 
IJfiel  below  the  Capital,  which  is  half  a  Diame¬ 
ter  high,  conllituting  Part  of  the  Shank  or  Body 
of  this  Pillar. 

The  Ionick  Order ,  when  firfl  invented  had  its 
Column  only  eight  Models  high  ;  but  the  Anci¬ 
ents  defigning  to  make  it  more  beautiful,  aug¬ 
mented  the  Height  of  the  Pillars,  and  added  a  Bafe 
not  ufed  before;  fothat  with  its  Capital  and  Bafe 
it  contains  nine  Diameters  of  its  thicknefs  taken 
below  :The  Pedellal  is  two  Diameters,  and  about 
two  thirds  high  ;  and  the  Capital  is  chiefly  com- 
pofed  of  Voluta's  or  Scrolls,  which  render  it  diffe¬ 
rent  from  the  other  Orders:  The  Ionick  Pillars  are 
alfo  ufually  channelled  with  24  Flutes. 

The  Corinthian  Order  is  the  fineft  and  rich  elk 
of  all;  the  Length  of  its  Columns  with  their  Ba- 
Vo;.  II. 


fes  and  Capitals,  is  commonly  about  nine  and  a 
half  or  ten  Diameters;  and  the  Capitals  are  ador¬ 
ned  with  two  Rows  of  Leaves,  and  eight  Voluta's 
that  fupport  the  Abacus. 

The  Compofit  or  Roman  Order ,  hath  the  Capi¬ 
tal  of  its  Pillar  compoled  of  two  Rows  of  Leaves 
like  the  Corinthian ,  and  of  the  Voluta's  or  Scrolls 
of  the  Ionick.  Thefe  Columns  are  ufually  ten  Di¬ 
ameters  high,  altqgether  like  the  Corinthian  in 
all  its  Dimeniions  and  Numbers,  except  the  Ca¬ 
pital,  which  hath  only  four  Voluta's  taking  up  the 
whole  Space,  which  is  filled  both  by  the  Voluta's 
and  Stems  or  Stalks  in  the  Corinthian. 

To  thefe  Five  Orders  may  be  added  alfo 

The  Attick ,  which  is  a  fmall  Oraer  of  Pilaflers 
of  the  fhortell  Proportion,  having  a  Cornice  railed 
after  the  manner  of  an  Architrave,  for  its  En¬ 
tablature.  As  alfo 

The  Gothick  Order ,  which  is  fo  far  from  the 
ancient  Proportions  and  Ornaments,  that  its  Co¬ 
lumns  are  either  too  maflie  in  Form  of  vail  Pil¬ 
lars,  or  as  flender  as  Poles,  having  Capitals  without 
any  certain  Dimeniions,  carved  with  the  Thorny 
Leaves  of  7 hijlles,  Cclciuorts ,  Bears- foot. 

ORDINANCE  of  Parliament ,  the  fame  with 
Adis  of  Parliament :  And  Adis  of  Parliaments  are 
in  the  Parliament-Rolls  often  called  Ordinances  of 
Parliament .  If  there  beany  Difference,  it  is,  that 
an  Ordinance  is  but  Temporary,  and  to  be  alter’d 
by  Commons  alone;  but  an  A  Ft  is  a  perpetual 
Law,  and  cannot  be  alter'd  but  by  King,  Lords, 
and  Commons.  But  Sir  Ed  tv.  Coke  afierts,  That 
an  Ordinance  of  Parliament  is  to  be  dillinguifhed 
from  an  Alt,  for  as  much  as  the  latter  can  be  only 
made  by  the  King  and  the  threefold  Confent  of 
the  Eftates,  whereas  the  former  is  ordained  with 
or  by  two  of  them. 

ORDINANCE*?/'//;’*?  Forefi ,  is  a  Statute  made 
about  Forefi  Caules  in  the  Thirty  Fourth  Year 
of  Edw.  1.  See  Affize. 

ORDINARY,  in  the  Civil  Law  dignifies  any 
Judge  that  hath  Authority  to  take  Cognizance  of 
Caufes  in  his  own  Right,  as  he  is  a  Magillrate, 
and  not  by  Deputation  ;  but  in  the  Common  Law, 
it  is  taken  for  him  that  hath  exempt  and  imme¬ 
diate  Jurifdidlion  in  Caufes  Ecclefiaftical. 

ORDINARIES,  in  Heraldry,  are  fuch  Char¬ 
ges  as  are  proper  to  the  Art  and  Ulage  of  Armo¬ 
ry  ;  and  therefore  are  commonly  called  the  Ho¬ 
nourable  Ordinaries;  and  are  the  Crofs,  the  Chef, 
the  Pale ,  the  Bend,  the  Feffe,  the  Efcutcheon, 
the  Chevron ,  the  Saltier ,  and  the  Bar. 

ORDINATE  Figures  (in  .Geometry)  are  the 
fame  with  Regular  ones ;  that  is,  they  are  Equi¬ 
lateral  and  Equiangular. 

ORDINATE,  or  Ordinate  Applicate ,  is  a  Line 
in  any  Conick  Sedtion  drawn  at  Right  Angles  to 
and  bifedled  by  the  Axis,  and  reaching  from  one 
fide  of  theSedlion  to  the  other ;  the  half  of  which 
is  properly  the  Semi-ordinate,  but  is  now  ufually 
called  the  Ordinate. 
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Thus,  in  the  Parabola  OVD,  O D,  or  o  d ,  is 
an  Ordinate  rightly  applied,  and  its  half  r  d ,  or 
RD,  is  the  true  Semi-Ordinate,  tho*  ufually  cal¬ 
led  the  Ordinate  it  felf. 

The  Properties  of  thefe  Lines  you  will  find  un¬ 
der  the  feveral  Conick  Sections. 

Dr.  JVallis  in  his  Conick  Seflions,  calls  the  whole 
Ordinates  O  D,  &c.  the  Line  a;  ordinatim  inficriptcey 
and  the  Semi-ordinates  O  R,  &c.  he  calls  the 
Ordinate  Applicates. 

ORDINATIONE  contra  fervientes ,  is  a  Writ 
that  lieth  againfl  a  Servant  for  leaving  his  Mailer. 

ORDNANCE,  all  Sort  of  Great  Guns  ufed 
in  War.  The  feveral  Parts  of  a  Piece  of  Ord¬ 
nance,  or  Great  Gun  are  thus  called. 

1.  The  Outfide  round  about  the  Piece,  is  cal¬ 
led  the  Superficies  of  her  Metal. 

2.  The  Subftance  or  whole  Mafs  of  Metal,  is 
called  her  Body. 

3.  The  Part  next  to  us  when  fhe  Hands  ready 
to  fire,  is  called  the  Breech  or  Coyle ,  and  the 
Pummel  or  round  Knob  at  the  End  of  it,  is  called 
the  Cafcabcll j  by  fonie  the  Caficahell  Dock. 


4.  The  Trunnions  are  the  two  Knobs,  Spindles, 
or  Ears,  which  hold  the  Piece  in  the  Carriage. 

5.  Maniglions ,  or  Dolphins ,  after  the  German 
way  of  calling  Guns,  are  two  Handles  placed  on 
the  back  of  the  Piece  near  the  Trunnions ,  and 
near  the  Centre  of  Gravity,  to  mount  and  dif- 
mount  it  the  more  eafily. 

6.  The  Rings  about  it  are  thefe  four :  The 
Bafie  Ring  is  that  which  is  next  below  the  Touch- 
hole  :  The  next  Ring  above  the  Touch-hole  i3 
called  the  Reinforced  Ring:  The  next  to  that  for¬ 
ward  the  Trunnion-Ring :  The  next  to  that  the 
Cornice-Ring:  And  that  at  the  Mouth  is  called 
the  Muzzle  Ring ,  or  the  Freeze :  Alfo  all  the 
Rings  near  the  Mouth  are  fometimes  called  the 
Freezes. 

7.  As  to  the  Internal  Parts  the  whole  Cavity 
or  Bore  of  the  Piece  is  called  her  Chafe.  That 
Part  of  the  Cavity  between  the  Trunnions ,  and 
the  Muzzle  or  Mouth,  is  called  th t  Vacant  Cylin¬ 
der :  The  Part  from  the  Trunnions  to  the  End  of 
the  Cavity,  or  fo  much  of  it  as  containeth  (or  is 
Loaded  with)  the  Powder  and  Shot,  is  called  the 
Chamber.  The  Diameter  of  the  Mouth  is  called 
the  Calibre.  The  Space  between  the  Shot  and 
the  Hollow  Superficies  of  the  Piece  within  is  cal¬ 
led  the  Vent ;  being  the  Difference  between  the 
Diameter  of  the  Shot,  and  of  the  Mouth  of  the 
Piece. 

Great  Guns  in  England  are  dillinguifhed  into 
two  Kinds  only,  viz.  Field-Pieces ,  which  are  from 
the  leaft  Sort  of  all,  to  12  Pounders  (i.  e.)  thofe 
which  carry  a  Ball  or  Shot  of  1 2  Pound ;  and 
Cannon  of  Battery ,  which  are  from  a  Culvering 
to  a  whole  Cannon. 

The  Table  following  gives  you  all  things  ne- 
ceflary  to  be  known  of  the  Names,  Proportions, 
Weights,  Lengths,  Bullets,  Ranges,  dfc.  of  a 
Great  Gun. 
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The  Names  of  the  fe¬ 
ver  alPieces  of  Ord¬ 
nance. 

Guns 

Length. 

Guns 

Weight. 

Guns 

Bure. 

Bullets 

Diame¬ 

ter. 

Bullets 

Weight. 

Ladles 

Length. 

Ladles 

Breadth 

Weight 

I 

Pow¬ 

der. 

Point- 
Blank , 
or  the 
Level- 
Range. 

Utmoft 

Ran¬ 

dom. 

$  | 
r*  a 

» 

5- 

^  00 

<*■> 

K-  OO 

PL  ^ 

Sr  ^ 

to 

5»  © 
1  | 
p 

00 

’"0 

S'  § 

•0 

00 

^  ft 

'r 

•  to 

0 

r'i 

5-  ? 

S 

to 

3s 

** 

JO 

4  RiO 

4  6 

5  6 

6  0 

7  0 
7  0 

200 

300 

400 

750 

800 

1  2 

1  4 

2  2 

2  6 

3  0 

I  I 

1  3 

2  2 

2  5 

2  7 

0  5 
0  8 

1  5 

2  8 

3  4 

4  0 

4  * 

7  4 

8  2 

8  4 

2  O 

2  4 
4  0 

4  4 

5  0 

0  8 
0  12 

1  4 

2  4 
2  8 

60 

70 

90 

I  30 
120 

600 

700 

900 

1300 

I  200 

A  Minion  Ordinary 

A  Minion  largefi  — 

8  0 

1000 

3  2 

3  0 

3  1 2 

9  0 

5  0 

3  4 

I25 

1250 

Saker  Leaf  - 

8  0 

1400 

3  4 

3  2 

4  12 

9  6 

6  4 

3  6 

I50 

I  5OO 

Saker  Ordinary - 

9  0 

1500 

3  6 

3  4 

6  0 

10  4 

6  6 

4  0 

l6o 

1600 

Saker  Old  Sort - 

10  0 

1800 

4  0 

3  6 

7  5 

1 1  0 

7  2 

5  0 

163 

1630 

Demiculverin  Leaf- 

10  0 

2000 

4  2 

4  0 

9  0 

12  0 

8  0 

6  4 

I74 

I740 

Demiculv.  Ordinary 

1 1  0 

2700 

4  4 

4  2 

10  n 

1 2  6 

8  0 

7  L’ 

*75 

1750 

Demiculv.  Old  Sort 

1 1  0 

3000 

4  6 

4  4 

12  11 

1 3  4 

8  4 

8  8 

178 

1780 

Culverin  Leaft - - 

1 1  0 

4000 

5  0 

4  6 

1 5  0 

1 4  2 

9  0 

10  0 

1 80 

I  SOO 

Culverin  Ordinary 

1 2  0 

4500 

5  2 

5  0 

l7  5 

1 6  0 

9  4 

1 1  6 

1 81 

l8lO 

Culverin  Largeft  — 

1 2  0 

4800 

5  4 

5  2 

20  0 

16  0 

_ 

IO  O 

' 

11  8 

1 83 

1830 

Demi-Cann.  Leaft  — 

1 1  0 

5400 

6  2 

6  0 

30  0 

20  0 

1 1  4 

1 4  0 

1 56 

I  560 

Demi-Cann.  Ordin. 

1 2  0 

t;6oo 

6  4 

6  1 

32  0 

22  0 

1 2  0 

17  8 

162 

I  620 

Demi-Can.  Large  — 

1 2  0 

6000 

6  6 

6  3 

36  0 

22  6 

1 2  0 

1 8  0 

1 80 

1800 

Royal  Whole  Can.  — 

12  0 

8000 

8  0 

7  4 

58  0 

24  0 

14  6 

32  8 

185 

l8S°  1 
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To  this  Table  I  thought  it  neceflary  to  adjoin  Mr.  Anderfon's ;  which,  I  queftion  not,  is  much 
truer :  As  being  the  Refult  of  more  Experience,  and  more  Skill  in  this  kind  of  Mathematical  Learn¬ 
ing.  However,  the  Differences  of  the  Ranges  are  fo  great,  that  it  is  worth  examining  which  is  the 

trueft. 

Mr.  Anderfon’s  TABLE  of  the  Names,  Diameters,  Chafes,  Requifites  of  Powder,  Com¬ 
parative  Forces,  and  great  eft  Ranges,  to  eight  Degrees  of  Elevation ,  of  Ten  feveral  Pieces  of  Can¬ 
non,  Experimentally  and  Mathematically  demonjlrated . 


Names  of  the  Pieces. 


A  Rabbinet 
A  Falconet  • 
A  Falcon  — 
A  Minion  - 
A  Saker  — 


1 

2 

3 

4 

5 

6 

7 

8  A  Detnt-Cannon 

9  A  Whole  Cannon 
lo  A  Cannon-Royal 


A  Dem  i-  Culver  in 
A  Culverin  - 


Length 

Diamet. 

Requi - 

Grea-  1 

Compa- 

of  the 

of  the 

fete  of 

tefi  1 

rathe 

Chafe. 

Bore. 

Powder. 

Range. 

Force. 

Feet. 

Inches. 

ft.  f. 

Paces. 

3 

1  75 

5 

3769 

38 

4 

2 

9 

4398 

61 

6 

2  75 

1  10 

4797 

1 6  r 

8 

3 

2  10 

5864 

238 

9 

3  5 

4 

5^4 

37 1 

10 

4 

7  5 

4886 

733 

1  r 

5 

10 

4837 

1000 

n 

6 

14  6 

4031 

G75 

12 

7 

21  5 

3769 

2422 

1 2 

8 

27  14 

3298 

3382 

The  Strength  and  Serviceablenefs  of  a  Piece  of 
Ordnance,  confifts  very  much  in  the  Thicknefs 
of  the  Metal,  efpecially  about  its  Chamber  and 
Breech ,  and  this  is  called  its  Fortification. 

And  of  this  there  are  three  Degrees  both  for 
Cannons  and  Culverines. 

1.  Such  as  are  ordinarily  fortified,  are  called 
Legitimate  Pieces. 

2.  Thofe  whofe  Fortification  is  leflened,  are 
called  Bafiard Pieces. 

3.  There  are  fome  that  are  doubly  fortified, 
■which  are  called  Double-fortified ,  or  Extraordi¬ 
nary  Pieces. 

The  Fortification  of  a  Gun  is  reckoned  from 
the  Thicknefs  of  the  Metal  at  the  Touch-hole,  at 
the  Trunnions  and  at  the  Muzzle,  in  Proportion 
to  the  Diameter  of  the  Bore. 

The  Doubly-fortified  Pieces ,  are  a  full  Diameter 
of  the  Bore  in  Thicknefs  at  the  Touch-hole,  rj 
of  it  at  the  Trunnions,  tt  at  their  Muzzle. 

The  Lejfened  Cannons  have  but  F  or  re  of  the 
Diameter  of  their  Bore,  in  Thicknefs  at  the 
Touch-hole,  r|-  at  the  Trunnions,  at  the 
Muzzle. 

All  the  Double-fortified  Culverines ,  and  all  lefTer 
Pieces  of  that  Kind,  have  a  Diameter  and  f  at  the 
Touch-hole,  tt  at  the  Trunnions,  and  -£  at  the 
Muzzle.  And  the  Ordinary  fortified  Culverines 
are  every  way  as  your  double-fortified  Cannon  ; 
and  the  leftened  Culverines  are  as  the  Ordinary 
Cannons  in  all  refpefts. 

The  Ordinary-fortified  Cannons  have  \  at  the 
Touch-hole,  F  at  the  Trunnions,  and  F  at  the 
Muzzle.  • 

The  famous  Galilaus  was  the  firft  who  proved 
the  Line  of  a  Bullet  to  be  in  the  Curve  of  a  Para¬ 
bola  [abjlraffing  from  the  Line  of  Impulfe ,  and  the 
Refit  fiance  of  the  Medium ,  as  I  judge)  as  you  may 
find  in  his  Fourth  Dialogue;  where  alfo  he  gives 
a  Table  of  Horizontal  Ranges.  Difcorfi  e  Demon- 
Jlrazioni  Mathematiche ,  p.  280,  281. 

And  his  Scholar  Torricellius,  in  his  School  Book 


de  motu  Projefforum ,  brings  the  Horizontal  Ranges 
to  the  Table  of  Sines,  and  the  greateft  Altitudes 
to  the  Verfed  Sines :  That  is,  he  proves,  That  all 
Ranges  on  the  Plane  of  the  Horizon,  are  in  Propor¬ 
tion  to  one  another ,  as  the  Sines  of  the  Double  Angles 
of  the  Elevation  of  their  Lines  of  Direff  ion.  And 
for  the  Time  of  the  Continuance  of  any  Shot 
above  the  Horizon ,  he  fhews  in  Prop.  1  8.  Book  2. 
That  as  Radius  is  to  the  greateft  Duration  ( i .  e. 
when  the  Elevation  of  the  Piece  is  90  Degrees,  or 
when  it  ftands  Perpendicular)  :  :  fo  is  the  Sine 
of  any  other  Elevation  of  the  Gun,  to  the  Time 
of  the  Range  of  that  Shot. 

After  this,  one  Robert  And erfon,  by  Trade  a 
Weaver,  but  peculiarly  skilful  both  in  the  Appli¬ 
cation  of  Mathematicks  to  this  Matter,  and  alfo  . 
prodigioufly  induftrious  and  accurate  in  making 
Trials  with  both  Guns  and  Mortars,  which  he 
procured  to  be  caft  and  fitted  at  his  own  Charge: 
This  Man,  I  fay,  in  the  Year  1674.  publifhed  a 
Book*?/'  the  genuine  Ufeand  Ejfeffs  of  the  Gun ,  to¬ 
gether  with  Tables  of  the  Altitudes  of  Projections 
above  the  Horizon,  See.  calculated  by  Mr.  Street ; 
in  which,  in  fifty  Propofitions ,  he  {hews : 

1.  How  from  any  Shot  of  a  Great  Gun,  or  any 
Piece  howfoever  made,  to  find  the  greateft  Ran¬ 
dom  of  that  Piece:  And  alfo  to  ftrike  any  Place 
upon  either  Afcents  or  Defcents  within  the  Reach 
of  the  Piece. 

2.  He  fhews  the  Relations  of  all  Guns  of  the 
fame  Kind  among  themfelves;  and  thence  the 
Dimenfions  and  requifite  Powder  of  any  Piece 
with  a  Range  anfwerable  to  any  Degree  being 
given:  He  gives  Rules  to  find  the  requifite  Pow¬ 
der  of  any  other  Piece,  and  to  ftrike  any  Place 
at  demand  within  Reach,  its  Dimenfions  being 
alfo  given. 

3.  He  {hews  the  Nature,  Ufe  and  Property  of 

Mortar-pieces,  with  their  Complications  and  Re¬ 
lations.  , 

4.  He 


1 


L 


O  R  D 


O  R  D 


4.  He  cormders  the  Method  of  (hooting  Gre- 
nadoes  out  of  Long  Guns,  with  their  manifold 
Ufes,  iAc. 

And  now,  very  lately,  that  excellent  Work¬ 
man  Mr.  John  Raivley,  Mathematical  Inftrument- 
maker  under  St.  Dunfiah’s  Church  in  Fleet-fireet , 
hath  contrived  a  Method  of  putting  Anderfon’ s 
Tables  upon  a  Scale;  where  knowing  only  the 
utmoft  Random  of  any  Gun,  you  have  by  Infpec- 
tion  the  upper  and  lower  Elevations  that  are  ne- 
ceflary  to  throw  the  Shot  to  anyafiigned  Diftance 
within  the  Reach  of  the  Piece,  and  viceverfa. 

In  the  Year  1690,  Anderfon  published  another 
Book,  intituled,  To  hit  a  Mark  as  well  upon  Afcents 
and  Defcents,as  upon  the  Plane  of  the  Horizon :  And 
in  the  Preface,  he  takes  Notice  of  what  Mr.  Blon~ 
dell ,  Mariotte ,  Perault ,  and  Halley  have  done  in 
this  Matter;  and  agrees  with  Cavellerius ,  to  be¬ 
gin  to  account  the  Curve  of  the  Shot  to  be  a  Para¬ 
bola,  juft  then  where  the  Force  leaves  the  Thing 
projected;  and  the  Line  of  Shot  to  that  place,  he 
calls.  The  Line  of  Impulfe  of  the  Fire,  and  forEafe 
of  Calculation,  takes  it  for  a  Right  Line;  Only 
he  fays,  That  the  more  irregular  the  Figure  of 
the  projected  Body  is,  the  longer  the  Line  will  be 
before  it  palles  into  its  Parabola. 

He  faith,  after  15  Years  Experience  (in  which 
time  he  made  fome  Thoufands  of  Shots)  he  knows 
how  to  find  the  Line  of  Impulfe  of  Fire,  and  how 
to  carry  the  Matter  on,  on  the  Principles  okGali - 
la  us,  and  can  hit  a  Mark  not  only  on  the  Plane 
of  the  Horizon ,  but  upon  Afcents  and  Defcents, 
according  to  Mathematical  Principles;  the  Me¬ 
thod  of  which  you  have  in  his  Book. 

The  Learned  Mr.  Halley,  now  Savilian  Pro- 
feffor  of  Geometry  in  Oxon,  in  Philofophi- 
cal  TranfaCtions,  N°.  179.  having  pro¬ 
ved  the  Motion  of  all  Projectiles,  to  he  in  the 
Curve  of  a  Parabola,  (which  you  will  find 
under  ProjeCtile) premifes  this  Lemma. 

That  the  Sine  of  the  double  of  any  Arch ,  is  equal 
to  twice  the  Sine  of  that  Arch  into  its  Co¬ 
fine ,  divided  by  Radius ;  and  the  verfied 
Sine  of  the  Double  of  any  Arch  is  equal  to  the 
Square  of  the  Sine  thereof  \  divided  by  Radius. 


Let  the  Arch  B  C  (in  Fig.  1.)  be  double  to  the 
Arch  B  F,  and  A  the  Centre;  Draw  the  Radii , 
AB,  AF,  AC,  and  the  Chord  BD  C,  and  let 


fall  B  E  perpendicular  to  A  C,  and  the  Angle 
BCE  will  be  equal  to  the  Angle  A  B  I),  and  the 
Triangle  BCE  will  be  like  to  the  Triangle 
B  D  A  :  Wherefore  it  will  be  as  A  B  to  AD,  fo 
B  C,  or  twice  B  D,  to  B  E,  that  is  as  Radius  to 
Co-fine,  fo  twice  Sine  to  Sine  of  the  Double 
Arch.  And  as  A  BtoBD,  fo  twice B  D  orB  C 
to  EC,  that  is,  as  Radius  to  Sine,  fo  twice  that 
Sine  to  the  Verfed  Sine  of  the  Double  Arch ; 
which  two  Analogies  refolved  into  Equations,  are 
the  Propofitions  contained  in  the  Lemma  to  be 
proved. 

PROPOSITION  I. 

The  Horizontal  Di/lances  of  Projections  made  with 
the  fame  Velocity  at  fever al  Elevations  of  the  Line 
of  Direction,  are  as  the  Sines  of  the  double  Angles 
of  Elevation. 


F  B 


Let  G  B  (Fig.  2)  the  Horizontal  Diftance,  be 
=Z,  the  Sine  of  the  Angle  of  Elevation,  F  G  B, 
b  =  s,  its  Co-fme  =  Radius  —  r,  and  the 
Parameter  ^-p,  it  will  be  as  c  to  s  :  :  fo  z  to 

lL=FB=;GC,  and  by  Reafon  of  the  Pa* 
c 

rabola-  ----  =  to  the  Square  of  C  B,  or  G  F  : 

(V  J* 

Now  as  c  to  r ;  ;  fo  is  z  to  —  —  G  F,  and  its 

c 

Square-——  will  be  therefore  =  to 
1  c  c  c 

Which  Equation  reduced  will  be  =  Z. 

*2,  s  C 

But  by  the  former  Lemma— —  is  equal  to  the 

Sine  of  the  Double  Angle,  whereof  S  is  the  Sine  : 
Wherefore  ’twill  be  as  Radius  to  Sine  of  double 
the  Angle  F  G  B,  fo  is  half  the  Parameter,  to 
the  Horizontal  Range  or  Diftance  fought ;  and  at 
the  feveral  Elevations,  the  Ranges  are  as  the 
Sines  of  the  double  Angles  of  Elevation.  E.  D. 


COROL- 


7 


ORD 
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COROLLARY. 

Hence  it  follows,  ’That  half  the  Parameter  is 
the  greatejl  Random ,  and  that  happens  at 
an  Elevation  of  45  Degrees ,  the  Sine  of 
whofe  double  is  Radius :  Likewife  that  the 
Ranges  equally  diflant  above  and  below  45 
are  equal ,  as  are  the  Sines  of  all  double  Ar¬ 
ches  to  the  Sines  of  their  double  Comple¬ 
ments. 

prop.  ir. 


SOLUTION. 

As  Radius  to  Secant  of  F  G  B,  fo  G  M  the 
Diftance  given  to  G  L  ;  and  as  Radius  to  Tan¬ 
gent  of  F  G  B,  foG  M  to  L  M.  Then  L  M 
— -M  X  in  Heights,  -f-  MX  in  Defcents;  or 
elfe  M  X  —  M  L,  if  the  Direction  be  below 
the  Horizontal  Line,  is  the  Fall  in  the  Time 
that  the  direct  Impulfe  given  in  G,  would  have 
carried  the  Project  from  G  to  L=LX  =  GY. 
Then  by  Reafon  of  the  Parabola,  as  LX  or  GY 
is  to  G  L  or  Y  X  :  :  fo  is  G  L  to  the  Parameter 
fought. 


The  Altitudes  of  Projections  made  with  the  fame  Ve¬ 
locity ,  at  fever al  Elevations ,  are  as  the  Verfed 
Sines  of  the  double  Angles  of  Elevations . 

r  •  P  S  s  n  n  p  S  S 

As  e  is  to  s  :  :  fo  is  — —  —  G  B  to  yy 

-BF,  and  U  K  =  R  t]  the  Aid- 

4* 

f)  $  $ 

tude  of  the  Projection  = — — .  Now  by  the 

4  r  r 

foregoing  Lemma — —  —  to  the  Verfed  Sine  of 

the  double  Angle,  and  therefore  it  will  be  as  Ra¬ 
dius  to  Verfed  Sine  of  double  the  Angle  F  G  B, 
fo  an  8th  of  the  Parameter  to  the  Height  of  the 
Projection  U  K  ;  and  fo  thefe  Heights  at  fe- 
veral  Elevations,  are  as  the  faid  Verfed  Sines, 
4  E.  D. 

COROLLARY. 

From  hence  it  is  plain,  that  the  greatejl  Alti¬ 
tude  of  the  P erpendicular  Projection  is  a  4th 
of  a  Parameter ,  or  half  the  greatejl  Horizon¬ 
tal  Range  ;  the  Verfed  Sign  of  1  So  Degrees 
being  —2  r. 

PROP.  IIL 

The  Lines  G  F,  or  Times  of  the  Flight  of  a  Pro¬ 
ject  cajl  with  the  fame  Degree  of  Velocity  at 
different  Elevations ,  are  as  the  Signs  of  the  Ele¬ 
vations. 


As  c  is  to  r  :  :  fo  is  ^  zr  G  B  by  the  6th 

r  r 

Propofition  to  —  GF;  that  is,  as  Radius  to 

Sine  of  Elevation,  fo  the  Parameter  to  the  Line 
GF;  fo  the  Lines  G  F  are  as  the  Sines  of  Ele¬ 
vation,  and  the  Times  are  proportional  to  thofe 
Lines:  Wherefore  the  Times  are  as  the  Sines  of 
the  Elevation  :  Ergo  conftat  Propofitio. 

PROP.  IV. 

Problem.  A  Projection  being  made  as  you  pleafe , 
having  the  Diftance  and  Altitude ,  or  Defcent  of 
an  Object  through  which  the  Project  paffes ,  to¬ 
gether  with  the  Angle  of  Elevation,  with  the  Line 
of  Direction-,  to  find  the  Parameter  and  Velocity 
that  is  (in  Fig.  2.)  having  the  Angle  F  GB, 
G  M,  and  M  X. 

V  o  l.  II, 


To  find  the  Velocity  of  the  Impulfe,  by  Prop ; 
2.  and  4.  find  the  Time  in  Seconds  that  a  Body 
would  fall  the  Space  L  X,  and  by  that  dividing 
the  Line  G  L,  the  Quote  will  be  the  Velocity, 
or  Space  moved  in  a  Second  fought,  which  is  al¬ 
ways  a  mean  Proportional  between  the  Parame-1 
ter,  and  16  Feet  1  Inch.  . 


PROP.  V. 


Problem  2.  Having  the  Parameter,  Horizontal 
Difiance,  and  Height  or  Deficenc  ofi  an  Object ,  to 
find  the  Elevations  of  the  Line  of  Directions  r.e- 
ceffiary  to  hit  the  given  Object  ;  that  is,  ha¬ 
ving  G  M,  MX,  and  the  greatejl  Random 
equal  to  half  the  Parameter  j  to  find  the  Angles 

F  G  B. 

Let  the  Tangent  of  the  Angle  fought  be  =  /, 
the  Horizontal  Diftance  GMi  b,  the  Alti¬ 
tude  of  the  ObjeCt  M  X  =  h,  the  Parameter 
z±p,  and  Radius  ==  r,  and  it  will  be  as  r  to 

in  Afcents 
in  Defcents 


fo  b  to  ^  ^  M  L,  and - h  h  !. 

r  r  L 1 


=  LX,  zndtLt+.p  ^  =  GLD=  +  Y  □ 


by  Reafon  of  the  Parab.  but  b  b 

□.  47.  1  Euclid.  Wherefore 
t  t  b  b 


t  t  b  b 
r  r 
ptb-~ 


GL 


+  /  A  - 


b  b 


r  r. 


which  Equation  tranfpofed,  is 


t  t  ^ —  b.fif  p  p  —  i  divided  by  b  bt 


1.  This  Equation  fhews 


r 

.  t  t  p  t  -4-  p  h 

r  r  b  r  0  u 

the  Queftion  to  have  two  Anfwers,  and  the  Roots 

t  p  —  \/pp  H~  4  p  b  _  . 
thereof  are  — =  -■+-  V -  *• 

From  which  I  derive  the  following  Rule. 

Divide  half  the  Parameter  by  the  Horizontal 

Diftance,  and  keep  the  Quote,  viz.  then  fay. 

As  Square  of  the  Diftance  given  to  the  half  Pa- 

— 7-  ,  ,  c  Height 

rameter,  fo  half  Parameter  *4-  double  g  XDefcefit 

,  p  p  Hr~  4  p  h 

to  the  Square  of  the  Secant  =  — — p 

The  Tangent  anfwering  to  that  Secant,  will  be 


ftU. 


4  P  h 


4  b  b 


1  or  r  r 


:  So  then  the  Sum 


5  G 


and 
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•  .  P  T 

1  ts  Tangent  is  r—> ; 


and  Difference  of  the  aforefaid  Quote,  and  this 
Tangent  will  be  the  Roots  of  the  Equation, 
and  the  Tangents  of  the  Elevations  fought. 

Note  here,  that  in  Defcents,  if  the  Tangent 
exceed  the  Quote,  as  it  does  when  p  h  is  more 
than  b  b ,  the  Direction  of  the  lower  Elevation 
will  be  below  the  Horizon,  and  i f  p  b  z=.  b  b, 
it  mull  be  directed  Horizontal,  and  the  Tan- 

gent  of  the  upper  Elevation  will  be  :  Note 

likewife,  That  \{  4.  b  b  4.  p  h  m  Afcents,  or 
4  b  b  —  4  p  b  in  Defcents,  be  equal  to  p  p,  there 
is  but  one  Elevation  that  can  hit  the  Objedt,  and 

and  if  4  b  b  -p-  4  p  h  in  A- 

feents,  and  4  b  b  —  4  p  h  in  Defcents,  do  ex¬ 
ceed  p  />,  the  Objedt  is  without  the  Reach  of  a 
Projedt  caft  with  thatVelocity,  and  fo  the  Thing 
impoffible. 

From  this  Equation  ^.bb-h^ph— ppaxe 
determined  the  utmoft  Limits  of  the  Reach  of 
any  Projedt,  and  the  Figure  affigned,  wherein  are 
all  the  Heights  upon  each  Horizontal  Diftance, 
beyond  which  it  cannot  pafs ;  for  by  Redudtion 
of  that  Equation,  h  will  be  found  equal  ±  p  — 

in  Heights,  and  _  —  ±  p  in  Defcents : 

F rom  whence  it  follows,  that  all  the  Points  by 
are  in  the  Curve  of  the  Parabola,  whofe  Focus 
is  the  Point  from  whence  the  Projedt  is  caft,  and 
whole  Lotus  Return,  or  Parameter  ad  Axem  is 
—  p.  Likewife  from  the  fame  Equation,  may 
the  leaft  Parameter  or  Velocity  be  found  capable 

to  reach  the  Objedt  propofed  ;  for  b  b  —  ~  pp-\~ 

p  h  being  reduced  will  be  =  ^  b  b  -\-bb-\rb 
in  Afcents,  which  is  the  Horizontal  Range  at 
forty  five  Degrees  of  Elevation  that  would  juft 
reach  the  Objedts  and  the  Elevation  requifite  will 
be  eafily  had ;  for  dividing  the  fo  found  Semi¬ 
parameter  by  the  Horizontal  Diftance  given  £,the 
Quote  into  Radius  will  be  the  Tangent  of  the 
Elevation  fought. 

The  Rule  may  be  of  good  Ufe  to  all  Bombar- 
deers  and  Gunners,  not  only  that  they  may  ufe 
no  more  Powder  than  is  neceffary,  to  caft  their 
Bombs  into  the  Place  affigned,  but  that  they  may 
{hoot  with  much  more  Certainty,  for  that  a  fmall 
Error  committed  in  the  Elevation  of  the  Piece, 
will  produce  no  fenfible  Difference  in  the  Fall  of 
the  Shot:  For  which Reafon  th t French  Engineers 
in  their  late  Sieges  have  ufed  Mortar-pieces  in¬ 
clined  conftantly  to  the  Elevation  of  45,  pro¬ 
portioning  their  Charge  of  Powder,  according  to 
the  Diftance  of  the  Objedt  they  intend  to  ftrike 
on  the  Horizon. 

And  this  is  all  that  need  to  be  faid  concerning 

O 

this  Problem ,  of  {hooting  upon  Heights  and  De¬ 
fcents.  But  if  a  Geometrical  Conftrudtion  there¬ 
of  be  required,  I  think,  I  have  one  that  is  as  eafie 
as  any  that  can  be  expedted,  which  I  deduce 
from  the  foregoing  Analytical  Solution,  viz. 


t  _ p  Hh  i  P'  p  ±  P  b  —  b  b  „ 


b  b 


and  his  this. 


Having  made  the  Right  Angle  L  D  A,  Fig.  3. 
make  D  A,  D  F  =  p,  or  greateft  Range,  D  G~b 
the  Horizontal  Diftance,  D  B,  DC: —  b,  the 
Perpendicular  Height  of  the  Objedt ;  and  draw 
GB,  and  make  DE=thereto:  Then  with  the 
Radius  A  C  and  Centre  E  fweep  an  Arch,  which 
if  the  Thing  be  poffible,  will  interfedt  the  Line 
AD  in  H ;  and  the  Line  D  H  being  laid  both 
ways  from  F,  will  give  the  Points  K  and  L,  to 
which  draw  the  Lines  G  L,  G  K :  I  fay  the  An¬ 
gles  L  G  D,  K  G  D  are  the  Elevations  required 
for  hitting  the  Objedt  B.  If  below  the  Horizon, 
its  Defcent  DC  =  D  B  mult  be  laid  from  A,  fo 
as  to  have  A  G=A  D  -f-  D  C. 

Note  likewife,  that  if  in  Defcents  D  H  be 
greater  than  F  D,  and  fo  K  fall  below  D,  the  An¬ 
gle  K  G  D  {hall  be  the  Depreffion  below  the  Ho¬ 
rizon.  Now  this  Conftrudtion  fo  naturally  fol¬ 
lows  from  the  Equation,  that  I  fhall  need  fay  no 
more  about  it. 

PROP.  VI.. 

To  determine  the  Force  and  Velocity  of  a  Projedt  in 
every  Point  of  the  Curve  it  describes. 

To  this  we  need  no  other  Pracognita ,  but  only 
the  third  Propofition,  viz ,  That  the  Velocity  of 
Falling  Bodies  is  double  to  that  which  in  the  fame 
time  would  have  deferibed  the  Space  fallen  by  an 
equable  Motion  :  For  the  Velocity  of  a  Projedt,  is 
compounded  of  the  conftant  equal  Velocity  of 
the  Fall  under  a  given  Angle,  viz.  the  Comple¬ 
ment  of  the  Elevation. 

For  Inftance,  in  Fig.  2.  in  the  time  wherein  a 
Projedt  would  move  from  G  to  L,  it  defeends 
from  L  to  X  :  And  by  the  third  Propofition,  has 
acquired  a  Velocity,  which  in  that  time  would 
have  carried  it  by  an  unequal  Motion  from  L  to 
Z,  or  twice  the  Defcent  L  X  :  And  drawing  the 
Line  GZ,  I  fay  the  Velocity  in  the  Point  X, 
compounded  of  the  Velocities  GL,  and  L  Z,  un¬ 
der  the  Angle  GL  Z,  is  to  the  Velocity  impreft 
in  the  Point  G,  as  GZ  is  to  G  L.  This  follows 
from  the  fecond  Axiome;  and  by  the  20th  and 
2 1  ft  Prop.  Lib.  1 .  Con.  Mydorgii ,  X  O  parallel 
and  equal  to  G  Z,  {hall  touch  the  Parabola  in 
the  Point  X.  So  that  the  Velocities  in  the  feve- 
1  ral 
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ral  .Points,  as  are  the  Lengths  of  the  Tangents 
to  the  Parabola  in  thofe  Points,  intercepted  be¬ 
tween  any  two  Diameters :  And  thefe  again 
are  as  the  Secants  of  the  Angles,  which  thofe 
Tangents  continued,  make  with  the  Horizontal 
Line  G  B. 

From  what  is  here  laid  down,  may  the  Com¬ 
parative  force  of  a  Shot  in  any  two  Points  of  the 
Curve,  be  either  Geometrically  or  Arithmetically 
difcovered. 

COROLLARY. 

From  hence  it  follows,  That  the  Force  of  a 
Shot  is  always  leaf  at  U,  or  the  Vertex  of 
the  Parabola ,  and  that  at  equal  Diflances 
therefrom ,  as  at  T  andX,  G  and  B,  its 
Force  is  always  equal  ;  and  that  the  leaf 
Force  in  U,  is  to  that  in  G  and  B,  as  Radi¬ 
us  to  the  Secant  of  the  Angle  of  Elevation 
F  G  B. 

Thefe  Propofitions  confidered,  there  is  no  Que- 
llion  relating  to  Projects,  which  by  the  Help  of 
them  may  not  be  eafily  folved ;  and  tho’  it  be 
true,  that  moft  of  them  are  to  be  met  withal,  in 
GalilauSy  Torricellius  and  others,  who  have  taken 
them  from  thefe  Authors ;  yet  their  Books  being 
Foreign,  and  not  eafie  to  come  by,  and  their  De- 
monftrations  long  and  difficult,  I  thought  it  not 
amifs  to  give  the  whole  Dodtrine  here  in  Etiglijh , 
with  fuch  fhort  Analytical  Proofs  of  my  own,  as 
might  be  fufficientto  evince  their  Truth. 

The  T enth  Propofition  contains  a  Problem,  un¬ 
touch’d  by  Torricellius ,  which  is  of  the  greateft 
Ufe  in  Gunnery;  and  for  the  Sake  of  which,  this 
Difcourfe  was  principally  intended  :  It  was  firft 
folved  by  Mr.  Anderfon ,  in  his  Book  of  The  Ge¬ 
nuine  Ufe  and  Effefts  of  the  Gun ,  Printed  in  the 
Year  1674  ;  but  his  Solution  required  fo  much 
Calculation,  that  it  put  me  upon  Search,  Whe¬ 
ther  it  might  not  be  done  more  eafily  ?  and  there¬ 
upon  in  the  Year  167S,  I  found  out  the  Rule  I 
now  publifh;  and  from  it  the  Geometrical  Con¬ 
firmation:  Since  which  Time  there  has  a  large 
Treatife  on  this  Subject,  Entituled,  U Art  de jetter 
les  Botnbes ,  been  publifhed  in  France  by  Monfieur 
Blondel ,  wherein  he  gives  the  Solutions  of  this 
Problem  by  Meffieurs  Bout ,  Romer  and  De  la 
Hire-y  but  none  of  them  being  the  fame  with 
mine,  or  in  my  Opinion  more  eafie,  and  moft  of 
them  more  operofe  ;  and  befides  mine  finding  the 
Tangent,  which  generally  determines  the  Angle 
better  than  its  Sine,  I  thought  my  felf  obliged  to 
Print  it  for  the  Ufe  of  all  fuch  as  defire  to  be  in¬ 
formed  in  the  Mathematical  Part  of  the  Art  of 
Gunnery. 

Now  thefe  Rules  were  rigidly  true,  were  it 
not,  as  I  faid  before,  for  the  Oppofition  of  the 
Medium,  whereby  not  only  the  diredt  impreft 
Motion  is  continually  retarded,  but  likewife  the 
Increafe  of  the  Velocity  of  the  Fall,  fo  that  the 
Spaces  defcribed  thereby,  are  not  exactly  as  the 
Squares  of  the  Times :  But  what  this  Oppofition 
of  the  Air  is,  againft  feveral  Velocities,  Bulks, 
and  Weights,  is  not  fo  eafie  to  determine.  ’Tis 
certain  that  the  Weight  of  Air,  to  that  of  Water, 
is  nearly  as  1  to  800,  whence  the  Weight  thereof, 
to  that  of  any  Projedt  is  given;  ’tis  very  like¬ 


ly,  that  to  the  fame  Velocity  and  Magnitude 
but  of  different  Matter,  the  Oppofition  fhould  be 
reciprocally  as  the  Weights  of  the  Shot ;  as  like¬ 
wife  tha*  to  Shot  of  the  fame  Velocity  and  Mat¬ 
ter,  but  of  different  Sizes,  it  fhould  be  as  the 
Diameters  reciprocally:  Whence  generally  the 
Oppofition  to  Shot  with  the  fame  Velocity,  but 
of  different  Diameters,  and  Materials,  fhould  be 
as  their  Specifick  Gravities  unto  their  Diameters 
reciprocally  ;  but  whether  the  Oppofition,  to  dif¬ 
fering  Velocities  of  the  fame  Shot,  be  as  the 
Squares  of  thofe  Velocities,  or  as  the  Velocities 
themfelves,  orotherwife,  is  yet  a  harder  Queftion. 
However  it  be,  *tis  certain,  that  in  large  Shot 
of  Metal,  whofe  Weight  many  t-houfand  times 
furpaffes  that  of  the  Air,  and  whofe  Force  is 
very  great,  in  Proportion  to  the  Surface  where¬ 
with  they  prefs  thereon  ;  this  Oppofition  is  fcarce 
difcernable:  For  by  feveral  Experiments  made 
with  allGare  and  Circumfpedlion  with  a  Mortar- 
piece  extraordinarily  well  fixed  to  the  Earth  on 
Purpofe,  which  carried  a  folid  Brafs  Shot  of  4  ‘ 
Inches  Diameter,  and  about  14  Pounds  Weight, 
the  Ranges  above  and  below  45  Degrees  were 
found  nearly  equal,  if  there  were  any  Difference, 
the  wider  Ranges  went  rather  the  furtheft,  but 
thofe  Differences  was  ufually  lefs  than  the  Er¬ 
rors  committed  in  ordinary  Practice,  by  the  une¬ 
qual  Goodnefs  and  Drinefs  of  the  fame  fort  of 
Powder  by  the  Unfitnefs  of  the  Shot  to  the  Bore, 
and  by  the  Loofenefs  of  the  Carriage. 

In  a  fmaller  Brafs  Shot  of  about  an  Inch  and 
half  Diameter,  call  by  a  Crofs-Bow,  which  ran¬ 
ged  it,  at  moft  about  400  Foot,  the  Force  being 
much  more  equal  than  in  the  Mortar-piece,  this 
Difference  was  found  more  curioufly,  and  con- 
ftantly,  and  moft  evidently,  the  under  Ranges 
outwent  the  upper. 

From  which  Trials  I  conclude,  that  altho’  in 
fmall  and  Light  Shot,  the  Oppofition  of  the  Air, 
ought  and  muft  be  accounted  for;  yet  in  Shoot¬ 
ing  of  great  and  weighty  Bombs,  there  need  be 
very  little  or  no  Allowance  made;  and  fo  thefe 
Rules  may  be  put  in  Practice  to  all  Intents  and 
Purpofes,  as  if  this  Impediment  were  abfolutely 
removed. 

Then  after  this  in  Philofophical  TranfaftionSy 
Numb.  261.  The  fame  excellent  Geometrician 
purfues  this  Matter  further  in  the  following  Dif¬ 
courfe,  viz. 

A  Propofition  of  GeneralTJfe  in  the  Art  of 
Gunnery,  jhewing  the  Rule  of  Laying 
a  Mortar  to  pafy  in  order  to  Jlrike  any 
ObjeEl  above  or  below  the  Horizon. 

It  was  formerly  the  Opinion  of  thofe  concern¬ 
ed  in  Artillery,  that  there  wras  a  certain  Requi- 
fite  of  Powder  for  each  Gun;  and  in  Mortars, 
where  the  Diftance  was  to  be  varied,  it  muft  be 
done  by  giving  a  greatet  or  lefier  Elevation  to 
the  Piece.  But  now  our  later  Experience  has 
taught  us,  that  the  fame  thing  may  be  more  cer¬ 
tainly  and  readily  perform’d  by  increafing  and. 
diminifhing  the  Quantity  of  Powder,  whether  re¬ 
gard  be  had  to  the  Execution  to  be  done,  or  to 
the  Charge  of  doing  it.  For  when  Bombs  are 
difcharged  with  great  Elevations  of  the  Mortar, 
they  fall  too  perpendicularly, and  bury  themfelves 
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too  deep  in  the  Ground,  to  do  all  that  Damage 
they  might,  if  they  came  more  oblique,  and  broke 
upon  or  near  the  Surface  of  the  Earth  ;  which  is 
a  Thing  acknowledged  by  the  Befieged  in  all 
who  unpave  their  Streets  to  let  the  Bombs  bury 
themfelves,  and  thereby  ftifle  theForce  of  their 
Splinters. 

A  Second  Convenience  is,  that  at  the  extream 
Elevation,  the  Gunner  is  not  obliged  to  be  fo  Cu¬ 
rious  in  the  Diredion  of  his  Piece,  but  it  will 
fuffice  to  be  within  a  Degree  or  two  of  the  Truth  j 
whereas  in  the  other  Method  of  Shooting  he 
ought  to  be  very  curious. 

But  a  third  and  nolefs  confiderable  Advantage 
is,  in  the  faving  of  the  King’s  Powder,  which  in 
fo  great,  and  fo  numerous  Difcharges,  as  we 
have  lately  feen,  mult  needs  amount  to  a  confi- 
derable  Value. 

And  for  Sea  Mortars,  it  is  fcarce  pradicable 
otherwife  to  ufe  them,  where  the  Agitation  of 
the  Sea  continually  changes  the  Diredion  of  the 
Mortar,  and  would  render  the  Shot  very  uncer¬ 
tain,  were  it  not  that  they  are  placed  about  45 
Degrees  of  Elevation,  where  feveral  Degrees  a- 
bove  or  under,  make  very  little  Difference  in  the 
Effect. 

In  Numb.  179.  of  thefe  TranfaCtions,  I  confi- 
dered  and  demonftrated  all  the  Propoiitions  rela¬ 
ting  to  the  Motion  of  the  Projectiles,  and  gave  a 
Solution  to  this  Problem ,  viz.  To  hit  an  Object 
above  or  below  the  Horizontal  Line  with  the  grea- 
tejl  Certainty  and  leajl  Force ,  as  may  be  feen  in 
that  TranfaCiion,  p.  16,  17.  That  is,  That  the 
Horizontal  Diftance  of  the  Objed  being  put 
=  b ,  and  the  Perpendicular  Height  h ,  the 
Charge  requifite  to  ffrike  the  Objed  with  the 
greateft  Advantage,  was  that  which  with  an 
Elevation  of  45  Degrees,  would  call  the  Shot 
on  the  Horizontal  Line ,  to  the  Dillance  of 

V  b  b  -f-  h  h  -p"£,  when  the  Objed  was  above 
the  Horizon ;  or  if  it  were  below  it,  the  Charge 
muft  be  lefler,  fo  as  to  reach  on  the  Horizon,  at 
45  Degrees  Elevation,  no  greater  a  Diftance  than 

^ b  b-\-  h  h  —  h  ;  that  is  in  the  one  Cafe,  the 
Sum  of  the  Hypothenufal  Diftance  of  the  Objedt 
from  the  Gun,  and  the  Perpendicular  Height 
thereof  above  the  Gun;  and  in  the  other  Cafe, 
when  the  Objedt  is  below  the  Horizon,  the  Dif¬ 
ference  of  the  fame,  per  47.  1.  Euclid. 

And  I  then  fhewed  how  to  find  the  Elevation 
proper  for  the  Gun  fo  charged,  viz.  As  the  Ho¬ 
rizontal  Diftance  of  the  Objedt,  to  the  Sum  or 
Difference  of  the  Hypothenufal  Diftance,  and 
Perpendicular  Height  :  :  So  Radius  to  the  Tan¬ 
gent  of  the  Elevation  fought.  But  I  was  not  at 
that  time  aware  that  the  aforefaid  Elevation  did 
conftantly  bifedt  the  Angle  between  the  Perpendi¬ 
cular  and  the  Objedt,  as  is  demonftrated  from  the 
Difference  and  the  Sum  of  the  Tangent  and  Se¬ 
cant  of  any  Arch  being  always  equal  to  the  Tan¬ 
gent  and  Co-tangent  of  the  half  Complement 
thereof  to  a  Quadrant. 

Having  difeovered  this,  I  think  nothing  can  be 
more  compendious,  or  bids  fairer  to  compleat  the 
Art  of  Gunnery ,  it  being  as  eafie  to  fhoot  with  a 
Mortar  at  any  Objed  on  Demand,  as  if  it  were 
on  the  Level  :  Neither  is  there  need  of  any  Com¬ 
putation,  but  only  limply  laying  the  Gun  to  pafs, 
in  the  middle  Line  between  the  Zenith  and  the 
Objedl,  and  giving  it  its  due  Charge.  Nor  is 


there  any  great  Need  of  Inftruments  for  this  Pur- 
pofe:  For  if  the  Muzzle  of  the  Mortar  be  turned 
truly  Square  to  the  Bore  of  the  Piece,  as  it  ufu- 
ally  is,  or  ought  to  be,  a  Piece  of  Looking-glafs 
Plate  applied  Parallel  to  the  Muzzle,  will  by  its 
Refledtion  give  the  truePofuion  to  the  Piece  ;  the 
Bombardeer  having  no  more  to  do,  but  to  look 
perpendicularly  down  on  the  Looking-glafs,  a- 
longft  a  fmall  Thread  with  a  Plummet,  and  to 
raife  or  .  sprefs  the  Elevation  of  the  Piece,  till  the 
Objedl  appear  refleded  on  the  fame  Point  of  the 
Speculum,  on  which  the  Plummet  falls ;  for  the 
Angle  of  Incidence  and  Rcfiedion  being  equal,  in 
this  Cafe  a  Line  at  Right  Angles,  to  the  Speculum, 
as  is  the  Axis  of  the  Chafe  of  the  Piece,  will  bi¬ 
ffed  the  Angle  between  the  Perpendicular  and  the 
Objed,  according  as  our  Propofition  requires.  So 
that  it  only  remains  by  good  and  valid  Experi¬ 
ments  to  be  allured  of  the  Force  of  Gun-powder. 
How  to  make  and  conferve  it  equal,  and  to  know 
theEffed  thereof  in  each  Piece;  that  is,  how  far 
the  differing  Charges  will  call  the  fame  Shot  out 
of  it  ;  which  may  mod  conveniently  be  engraven 
on  the  outfide  thereof,  as  a  Handing  Diredion  to 
all  Gunners,  who  fhall  from  thenceforward  have 
Occafion  to  ufe  that  Piece:  And  were  this  Mat¬ 
ter  well  after tained,  it  might  be  worth  the  While 
to  make  all  Mortars  of  the  like  Diameter,  as  near 
as  may  be  alike  in  Length  of  Chafe,  Weight, 
Chamber  and  all  other  Circumftances. 

This  Difcovery  that  the  utmoft  Range  on  an 
inclined  Plane  is,  when  the  Axis  of  the  Piece 
makes  equal  Angles  with  the  Perpendicular  and 
the  Objed,  compared  with  what  I  have  demon¬ 
ftrated  of  the  ffam  e  Problem  in  the  aforefaid  Num¬ 
ber  179,  does  lead  to  and  diftover  two  very  rea¬ 
dy  Theorems ;  the  one  to  find  the  greateft  Hori¬ 
zontal  Range  at  45  Degrees  Elevation  by  any 
Shot  made  upon  any  inclined  Plain  with  any  Ele¬ 
vation  of  the  Piece  whatfoever:  And  the  other  to 
find  the  Elevations  proper  to  ftrikeagiven  Objed 
with  any  Force  greater  than  what  fuffices  to 
reach  it  with  the  aforefaid  middle  Elevation. 
Both  which  being  performed  by  one  iingle  Propor¬ 
tion,  may  be  very  ffcrviceable  to  ffuch  as  are  con¬ 
cerned  in  the  Pradice  of  Gunnery ,  but  are  un¬ 
willing  to  trouble  themfelves  with  tedious  and 
difficult  Rules. 

/ 

The  Two  Propoiitions  are  thefe. 

PROP.  I. 

A  Shot  being  made  on  an  inclined  Plane ,  having  the 
Horizontal  Diftance  of  the  Object  itjlrikes ,  with 
the  Elevation  of  the  Piece ,  and  the  Angle  at  the 
Gun  between  the  Objedt  and  the  Perpendicular 
To  find  the  greateft  Horizontal  Range  of  that 
Piece ,  laden  ivitb  the  fame  Charge  ;  that  is,  half 
the  Latus  Redum  of  all  the  Parobolte,  made 
with  the  fame  Impetus. 

R  U  L  E. 

Take  half  the  Diftance  of  the  Objed  from 
the  Nadir,  and  lake  the  Difference  of  the  given 
Elevation  from  that  half;  the  Verffed  Sine  of 
twice  that  difference  Subtrad  from  the  Verfed  Sine 
of  the  Diftance  of  the  Objed  from  the  Zenith  : 
Then  lhall  the  Difference  of  thoffe  Verfed  Sines 
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be  to  the  Sine  of  the  Diftanceof  the  Objedt  from 
the  Zenith,  as  the  Horizontal  Diftance  of  the 
Objedt  ftruck,  to  the  greateft  Horizontal  Range 
at  45  Degrees, 

PROP.  II. 

Having  the  greateft  Horizontal  Range  of  a  Gun ,  the 

Horizontal  Diftance,  and  the  Angle  of  Inclination 

of  an  Objedt  to  the  Perpendicular ,  to  find  the  two 

Elevations  necejfary  to Jlrike  that  Objedt. 

RULE. 

Halve  the  Diftance  of  the  Objedt  from  the  Na¬ 
dir,  this  half  is  always  equal  to  the  half  Sum  of 
the  two  Elevations  we  feek.  Then  fay,  As  the 
greateft  Horizontal  Range  is  to  the  Horizontal 
Diftance  of  the  Objedt  :  So  is  the  Sine  of  the 
Angle  of  Inclination  or  Diftance  of  the  Objedt 
from  the  Perpendicular  to  the  fourth  Proportional; 
which  Fourth  being  fubftradted  from  the  Verfed 
Sine  of  the  Diftance  of  the  Objedt  from  the  Zenith, 
leaves  the  Verfed  Sine  of  half  the  Difference  of 
the  Elevation  fought ;  which  Elevations  are 
therefore  had  by  adding  and  fubftradting  that  half 
Difference  to  and  from  the  aforefaid  half  Sum. 

Ifhall  not  need  to  fpeak  of  the  Facility  ofthefe 
Solutions  :  I  fhall  only  obferve,  that  they  are 
both  general  without  Exception  or  Caution,  and 
derived  from  the  Knowledge  that  thefe  two  Ele¬ 
vations  are  equi-diftant  above  and  below  the 
Line,  bifedting  the  Angle  between  the  Objedt  and 
the  Zenith. 

ORDONANCE,in  Architedture  is  the  giving 
to  all  the  Parts  of  an  Edifice  that  juft  Quantity 
and  Dimenfion  which  they  ought  to  have,  ac¬ 
cording  to  the  Model. 

ORDONANCE,  in  Painting  or  Sculpture,  is 
the  juft  and  elegant  Compofition  of  the  whole 
Piece  by  a  proper,  natural,  and  agreeable  Dif- 
pofition  of  the  Figures,  fo  as  to  anfwer  the  De- 
fign  of  the  Hiftory. 

OREXIS,  is  the  Natural  Appetite  of  Meat, 
which  proceeds  from  an  acid  Ferment  in  the 
Ventricle  that  comes  from  the  Caliac  Arteries, 
witn  which  the  nervous  Tunick  of  the  Stomach 
and  its  Nerves  are  extraordinarily  moved  to  co¬ 
vet  Nourilhment.  Blanchard. 

ORGANICAL  Part ,  is  that  Part  of  an  Ani¬ 
mal  or  Vegetable  Body  which  is  defigned  for  the 
performing  fome  particular  Adtion :  Whereas 
fome  Parts  are  Non  Organical ;  which  have  no 
particular  Adtion,  but  rathsr  fome  Ufe  in  the 
Oeconomy  of  the  Whole. 

ORGANICAL  Defcription  of  Curves ,  is  the 
Method  of  Defcribing  them  on  a  Plane  by  the 
Regular  Motion  of  a  Point.  See  fome  excellent 
fhort  Theorems  for  this,  invented  by  Sir  If  New¬ 
ton ,  under  the  Word  Curves. 

ORGANS,  the  Parts  of  an  Animal  Body,  fit¬ 
ted  as  Inftruments  to  difcharge  any  particular  Of¬ 
fice  or  Fundtion.  Thus  the  Organ  of  Sight  is  the 
Eye  with  alt  its  Parts;  the  Organ  of  Hearing  is 
the  Ear,  &c.  therefore  by  Organical  Parts  are 
meant  the  Subftantial  Parts  or  Members  of  the 
Body,  appointed  to  perform  any  particular  Func¬ 
tion  or  Adtion. 
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ORGANUM,  or  Organon ,  the  Name  or  Ti¬ 
tle  that  Ariftotle  gave  to  his  Book  of  Logick. 

ORGASMUS,  is  an  Impetus  and  quick  Mo¬ 
tion  of  Blood  or  Spirits;  as  when  the  Animal 
Spirits  rufti  violently  into  the  Nerves. 

ORIENT,  is  the  Fall  Quarter  of  the  Horizon 
or  is  that  Part  of  the  Horizon  where  the  Ecliptick, 
or  the  Sun  therein,  afcends  into  the  upper  Hemi- 
fphere;  and  therefore,  according,  to  fome  Wri¬ 
ters  way  of  Expreffion,  the 

Efival  ORIENT,  is  that  Point  of  the  Hofi- 
zon  where  the  Sun  rifes,  when  he  enters  into 
Capricorn. 

Equinodlial  ORIENT,  is  that  Point  of  the 
Horizon  which  the  Sun  rifes  upon,  when  he  en¬ 
ters  into  Aries  or  Libra. 

ORIENTAL,  in  Aftronomy :  A  Planet  isfaid 
to  be  Oriental ,  when  it  rifes  in  the  Morning  be¬ 
fore  the  Sun. 

ORIFICE,  the  Mouth,  Entry,  or  Brim  of  any 
thing,  more-efpecially  that  of  a  Wound,  Vein, 
Tube,  bfc. 

ORIGINAL  Equations.  A  Term  ufed  by 
Harriot  in  his  Algebra;  See  Quadratic! Equations. 

ORIGINALIA,  in  the  Treafurer’s  Remem¬ 
brancer’s  Office  in  the  Exchequer ,  are  Records  or 
Tranfcripts  fent  thither  out  of  the  Chancery,  and 
are  diftinguifhed  from  Recorda ,  which  contain 
the  Judgments  and  Pleadings  in  Suits  tryed  before 
the  Barons  of  that  Court. 

ORIGINALIA,  is  the  Term  for  Records  or 
Tranfcripts  fent  out  of  the  Chancery  into  the  Lord 
Treafurer’s  Remembrancer’s  Office  in  the  Ex¬ 
chequer :  Thefe  are  diftinguifhed  from  Recorda , 
which  fignify  the  Judgments  and  Pleadings  in 
Suits  try ’d  before  the  Barons  of  that  Court. 

ORILLON,  in  Fortification,  is  a  fmall  Round¬ 
ing  of  Earth  lined  with  a  Wall,  which  is  raifed 
on  the  Shoulder  of  thofe  Baftions  that  have  Cafe- 
ments,  to  cover  the  Cannon  in  the  Retired  Flank, 
and  prevent  their  being  difmounted  by  the  E- 
nemy. 

There  are  alfo  other  Sorts  of  Ori/lons ,  proper¬ 
ly  called  Shouldering s,  which  are  almoft  of  a 
Square  Figure:  They  are  alfo  called Epaulements. 

ORION,  in  Aftronomy ,  one  of  the  Conftella- 
tions  of  the  Southern  Hemifphere, 

The  Antients  fuppofingthat  it  raifed Tempefts 
at  its  Riling  and  Setting. 

Stars  in  the  Conftellation  Orion ,  in  Ptolemy's 
Catalogue  are  37,  in  Tycho's  62,  in  the  Britan¬ 
nic!  Catalogue  80. 

ORGUES,  in  Fortification,  are  many  Harque- 
buffes  link’d  together,  or  divers  Musket-Barrels 
laid  in  a  Row,  within  one  Wooden  Stock,  fo  that 
they  may  be  difeharged  either  all  at  once,  or  fepa- 
rately.  They  are  made  ufe  of  to  defend  Breaches 
and  other  Polls  that  are  attacked. 

Th  is  Term  is  alfo  appropriated  to  certain  long 
and  thick  Pieces  of  Timber,  armed  with  Iron 
Plates  at  the  Ends,  and  feparated  one  from  ano¬ 
ther.  They  are  hung  with  Cords  over  the  Gates 
of  a  Town  or  Fortrefs,  and  in  Cafe  of  a  Surprize, 
let  fall  perpendiculary  ;  by  which  means  the  Paf- 
fage  is  ftopt,  fo  that  the  Enemy  cannot  eafily  re¬ 
move  or  hoift  up  all  the  Wooden  Bars  with  a 
Leaver,  or  any  other  Machine  fet  under  them  :On 
which  Account  thefe  Orgues  are  to  be  preferr’d 
before  Herfes  or  Portcullices ,  becaufe  the  Pieces 
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whereof  the  latter  confift  are  joined  together;  fo 
that  when  any  part  is  hung  or  heaved  up,  the 
whole  Machine  is  likewife  removed.  ThefeOr- 
gv.es  therefore  are  much  better  than  Portcullices. 

ORLE,  is  an  Ordinary  in  He¬ 
raldry,  almoft  of  the  Figure  of  an 
Inefcocheon ,  only  it  is  voided,  fo 
that  the  Field  appears  through. 
Thus  :  He  beareth  Or,  an  Orle 
Azure ,  by  the  Name  of  Bertram. 
Whenever  an  Orle  is  flowered,  it 
is  called  a  Trejfure ;  and  if  there 
be  two  of  them  a  Double  Trejfure. 

Sometimes  an  Orle  confifts  of  three  Pieces  one 
with  another.  Alfo  if  a  Round  of  Martelets , 
Cinquefoils ,  Efcallop -Shells ,  be.  are  placed  about 
anv  Ordinary ,  ’tis  called  an  Orle  of  Martelets , 
Cinquefoils ,  be. 

ORLE,  a  Term  in  Architedlure;  the  fame 
with  Plinth ,  which  fee. 

OR  LOPE,  properly  the  Spare  Deck  in  a 
great  Ship,  reaching  from  the  Main-maft  to  the 
Milken  ;  and  in  a  Three-deck’d  Ship  the  Second 
and  lowed;  Deck  are  fometimes  called  Orlopes. 

ORNAMENTS,  in  Archite&ure,  are  the  Ar¬ 
chitraves,  Frizes  and  Cornices  of  the  feveral  Or¬ 
ders.  But  there  are  alfo  many  Ornaments  frequent¬ 
ly  carved  in  the  Mouldings,  and  on  all  other 
Members ;  as  divers  Sorts  of  Leaves ,  Channellings , 
Wreaths,  Ovals,  Chaplets,  Trejfes,  Fejhons ,  Flow¬ 
ers,  Rofes,  be.  The  Ornaments  of  the  Columns 
the  French  call  Oeufs. 

ORNITHOLOGY,  [«?»' $»*oyU  Gr.]  is  aDe- 
feription  of  the  feveral  Natures  and  Kinds  of 
Birds. 

OROBOIDES,  is  a  fubfiding  in  Urine,  like 
to  a  Kind  of  Pulfe  called  Vetches.  Blanchard. 

ORTEIL,  a  Term  in  Fortification  ;  the  fame 
with  Bcrme,  which  fee. 

ORTHODROMIQUES,  [cgSofyopU  of 
Right,  and  Gr.  a  CourJ'e ]  is  the  Art  of 

failing  in  the  Ark  of  fome  great  Circle  :  For  the 
Ark  of  every  great  Circle  is  the  fhorteft 

ftraiteft  Diftance  between  any  two  Points  on  the 
Surface  of  the  Globe. 

orthography,  [of  of 

and  Gr.  Writing]  in  Grammar ,  is  writing 
and  fpelling  any  Language  truly,  according,  to 
its  juft  Etymologies  and  Proprieties. 

ORTHOGRAPHY,  in  MathematicJcs ,  is  the 
true  Declination  of  the  fore-right  Plain  of  any 
Objeft. 

In  Architecture,  ’tis  taken  for  the  Model,  Plat¬ 
form,  and  Delineation  of  the  Front  of  a  Houfe 
that  is  to  be  built  and  contrived  according  to  the 
Rules  of  Geometry  ;  according  to  which  Pattern, 
the  whole  Fabrick  is  eredted  and  finifhed. 

In  Perfpefiive ,  the  Orthography  of  any  Body, 
or  Building,  is  the  Fore-right  fide  of  any  Plane; 
that  is,  the  Side  or  Plane  that  lies  parallel  to  a 
freight  Line,  that  may  be  imagined  to  pafsthro’ 
the  outward  Convex  Points  of  the  Eyes,  conti¬ 
nued  to  a  convenient  Length.  The  Word  Ste¬ 
nography  is  ufed  by  Lamy  and  others  in  the  fame 
Senfe. 

In  Fortification,  it  is  the  Profile  or  Reprefenta- 
tion  of  a  Fortrefs,  made  after  fuch  a  Manner, 
that  the  Length,  Breadth  and  Height  of  its  feve¬ 
ral  Parts  may  be  difeovered. 

* 


ORTHOGRAPHICAL  Projection  of  the  Sphere, 
is  the  drawing  of  the  Superficies  of  the  Sphere  on  a 
Plane  which  cutteth  it  in  the  middle,  the  Eye  be¬ 
ing  placed  at  an  infinite  Diftance  vertically  to  one 
of  the  Hemifpheres;  then  a  Right  Line  extended 
from  the  Eye  to  any  afligned  Point  in  the  Surface 
of  that  Hemifphere,  fhall  project  the  afligned 
Point  upon  the  Plane  ;  and  the  Diftance  upon 
the  Plane  from  the  Apex,  or  Top  of  the  Hemi¬ 
fphere  to  the  projected  Point,  is  equal  to  the  Sine 
of  the  Ark,  from  the  Vertex  of  the  Hemifphere 
to  the  afligned  Point,  the  Radius  being  the  Se¬ 
mi-diameter  of  the  Sphere.  This  Projection  is 
alfo  called  the  Analemma ,  which  fee. 

ORTHOGONIAL,  [o^Boyu^  of  e’fSo;  and 
•ymict  Gr.]  the  fame  with  Right-Angled ;  and 
when  referred  to  a  Plain  Figure,  fuppofes  one 
Leg  or  Side  to  ftand  perpendicular  to  the  other: 
And  when  it  is  fpoken  of  Solids,  it  fuppofes  their 
Axes  10  be  Perpendicular  to  the  Plane  of  the 
Horizon. 

ORTHOPNOEA,  is  an  ill  Spiration,  when 
the  Perfon  affeCted  cannot  breathe  but  with 
his  Neck  eredt. 

ORTIVE  [in  Afronomy]  as  Ortive  Amplitude  is 
the  Eaftern  Amplitude,  and  an  Arch  of  the  Hori¬ 
zon  intercepted  between  the  Point  where  a  Star 
rifes,  and  the  Eaft  Part  of  the  Horizon,  or  the 
Point,  where  the  Horizon  and  Equator  intercept. 

OS,  a  Bone  is  an  hard,  dry  and  cold  Sub- 
ftance,  confifting  efpecially  of  earthy  and  faline 
Particles,  which  Particles,  faith  Dr.  Havers,  be¬ 
ing  in  their  feveral  Series  united  at  their  Extre¬ 
mities,  form  Strings;  and  thofe  Strings  united 
make  diftindt  Plates,  which  lying  one  above  ano¬ 
ther,  conftitute  the  whole  Thicknefsof  the  Bone. 

The  Bones  in  a  Human  Body  are  defigned  for 
the  upholding~of  the  Body,  to  render  its  Motion 
eafie,  and  for  a  Fence  for  feveral  Parts.  Some 
make  the  Number  of  the  Bones  to  be  249,  others 
commonly  304,  and  others  as  many  as  the  Days 
of  the  Year ;  yet  the  Number  of  them  is  uncer¬ 
tain,  becaufe  the  Bones  of  Infants  differ  from 
thofe  of  Adult  Perfons ;  alfo,  becaufe  the  Bones 
called  Sefamoidea,  (fee  them  in  their  proper  Place) 
and  the  Teeth,  are  not  determined  to  a  certain 
Number  in  Old  Men  and  Adult  Perfons.  They 
are  of  different  Shapes  ;  fome  are  round,  others 
plain,  acute,  obtufe,  hollow,  fpongy,  folid,  ob¬ 
long,  triangular,  &c.  If  you  would  find  any 
particular  Bone,  fee  the  Word  that  diftinguifhes 
it;  as,  for  Os  Frontis,  or  Cor  on  ale ;  fee  Frontis  Os, 
or  Coronale. 

OS  Calcis.  Set  Calcaneus. 

OSCHEOCELE,  [0 fo%eov  the  Scrotum  and 
Gr.  a  Tumour]  a  Kind  of  Rupture  or  Hernia, 
where  the  Inteftines  defeend  into  the  Scrotum. 

OSCILLATION.  If  a  Ball  be  hung  at  the 
End  of  a  String  or  Wire,  and  that  Wire  or  String 
hang  on  a  Pin  faftened  above,  fo  that  the  Ball 
may  fwing  or  play  freely  on  that  Pin,  it  is  called 
a  Pendulum,  and  the  Pin  is  the  Centre  of  Sufpen - 
fon  :  But  if  you  imagine  the  Pin  to  be  the  Centre 
of  a  Circle,  whofe  Circumference  fhall  divide  the 
Ball  or  Bob  into  two  equal  Parts,  the  middle 
Point  of  the  Ark,  fo  dividing  the  Ball,  is  called 
the  Centre  of  Ofcillation.  If  the  Bob  be  of  any 
other  Figure  but  orbicular,  the  Centre  of  Gravi¬ 
ty  of  it  will  be  the  Centre  of  Ofcillation. 
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Ar.  B.  The  fhorter  the  Ofcillations  or  Swings 
are,  the  truer  will  the  Pendulum  meafure  Time  ; 
or  the  more  Ifocbrone  will  the  Vibrations  be,  as 
fome  love  to  exprels  themfelves. 

To  find  the  Centre  of  Ofcillation  exaftly ,  in  order 
to  adjufi  the  Royal  Pendulum  of  a  Clock ,  Mr. 
Huygensgfm  this  Proportion ,  (Horol.  Ofcillat. 
p.  141.) 

As  the  Length  of  the  String  from  the  Point  of 
Sufpenfion,  to  the  Centre  of  a  Ball  or  Bob  :  is  to 
the  Semi-diameter  of  that  Ball  or  Bob  :  :  fo  is 
that  femi-diameter  to  a  fourth  Number. 

Add  \  of  that  Fourth  Number  to  the  former 
Length,  and  you  have  the  Centre  of  Ofcillation. 

But  this  Term,  the  Centre  of  Ofcillation  is 
often  in  Mechanicks  taken  in  a  more  large  and 
comprehenfive  Senfe.  As  fuppofe  there  be  a  Li¬ 
bra ,  as  B  D,  having  the  Weights  B  and  D, 
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hanging  at  its  ends  by  their  Centres  of  Gravity 
B  and  D ;  and  let  the  Point  C  be  the  Hyporno- 
chliott ,  Fulciment  or  Prop  which  is  fuppofed  to 
fupport  the  Libra  in  the  common  Centre  of  Gra¬ 
vity  C,  belonging  to  the  two  Bodies  B  and  D ; 
then  will  thofe  Weights  be  in  /Equilibria .  Let 
this  Libra ,  with  the  Weights  C  and  D  hanging 
at  it,  defcend  perpendicular  to  the  Horizon  all 
together,  and  Fill  retain  a  Parallelifm  to  its  felf 
in  its  firft  Situation  ;  and  as  it  thus  moves,  let 
it  meet  with  an  Obftacle,  as  E,  which  fnall 
ftrike  it  in  C,  the  above-mentioned  common 
Centre  of  Gravity:  Then  becaufe  the  Defcent 
of  the  Libra  was  by  a  parallel  Motion,  the  Points 
B  and  D  will  have  acquired  equal  Velocities ; 
and  confequently  the  Weights  hanging  at  fuch 
Points  will  alfo  gain  equal  Velocities  ;  and  there¬ 
fore  if  the  Libra  ftrike  upon  E,  the  /Equilibrium 
muft  continue  the  fame  as  before,  that  is,  will 
not  ofcillate  or  fwing  any  way,  but  keep  at  Right 
Angles  with  the  Line  C  E:  Wherefore  C  is  both 
the  common  Centre  of  Gravity,  and  alfo  of  Of¬ 
cillation. 


But  fuppofing  the  Libra  to  turn  round  the  Cen¬ 
tre  A,  or  to  fwing  on  it  like  a  Pendulum ,  with 
its  Weight  B  and  D  affixed  to  it,  as  before: 
In  this  Cafe  will  the  Weights  B  and  D  acquire 
each  a  Degree  of  Velocity,  proportionable  to  their 
refpedive  Diftances  from  the  Centre.  And  con¬ 
fequently  if  0  (fuppofe)  had  been  their  common 
Centre  of  Gravity,  before  the  new  Rotation  of 
the  Libra  round  A,  it  cannot  now  be  the  Point 
on  which  the  Revolving  Bodies  B  and  D  will 
poize,  or  be  i n /Equilibria :  That  is,  the  Point 
0  cannot  be  the  Centre  of  Ofcillation. 

For  fince<?is  fuppofed  to  be  the  common  Cen¬ 
tre  of  Gravity,  therefore  the  Moment  of  B  O  X, 
B,  muft  be  equal  to  the  Moment  of  D  O  multi¬ 
plied  by  D  :  But  fince  the  Velocity  of  B  is  to 
that  of  D,  as  A  B  is  to  A  D ;  therefore  the  Com¬ 
pound  Moment  of  BxBOxAB  cannot  be 
equal  to  the  compound  Moment  of  D  x  D<?x  A 
D ;  and  confequently  there  cannot  be  an  /Equili¬ 
brium  about  the  Point  0 1  Wherefore  if  an  Obex 
or  Obftacle  fhould  meet  with  the  Libra  in  the 
Point  0 ,  the  Libra  would  ofcillate  or  dip  towards 
the  Parts  of  D,  becaufe  that  Momentum  is  the 
greater  of  the  two.  But  the  true  Centre  of  O- 
fcillation  will  be  a  point  as  C,  taken  fo,  that  the 
Moment  of  B  x  B  C  x  A  B,  fhall  be  equal  to  the 
Moment  of  B  x  D  Cx  A  D.  That  is  if  A  D„ 
AB  :  :  B  x  B  C.  DxDC,  then  will  C  be  the 
true  Centre  of  Ofcillation  ;  and  if  the  Revolving 
Libra  fhould  be  fuppofed  to  meet  with  an  Obexy 
it  would  not  ofcillate  upon  it. 

In  like  manner,  if  inftead  of  a  Libra  burden’d 
with  two  Weights,  as  above,  we  conceive  any 
plain  or  folid  Figure  to  revolve  about  the  Centre 
A,  its  Centre  of  Ofcillation  is  to  be  determined 
by  the  fame  Principle. 


Thro’  the  Point  C  of  the  Revolving  Figure  ta¬ 
ken  in  the  Axis  e  d,  let  the  Line  k  i  be  drawn, 
dividing  the  Figure  into  two  Parts,  e  k  i g,  and 
kfh  i  ;  the  Centres  of  Gravity  of  which  Parts 
fupnofe  to  be  at  b  and  d:  Then  if  the  Compound 
Moment  of  i  e,  k  c  x  b  c  x  A  b  =  k  f  h  i  x  c 
d  x  A  d  :  for  the  fame  Reafon  as  before,  C  will  be 
the  Centre  of  Ofcillation. 

This  I  had  from  Mr.  Humphry  Ditton. 

OSCITATION,  Yawning,  is  a  certain  light 
Convulfive  Motion  of  thofe  Mufcles  which  open 
the  lower  Jaw  of  the  Face.  Some  think  that  Ex- 
crementitious  and  Halituous  Matter,  which  irri¬ 
tates  the  neighbouring  Parts,  is  expelled  by  this 
Adion  of  Yawning. 

OSCULA,  are  the  Openings  of  VefTels  in  an 
Animal  Body,  at  their  Ends, 
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OSCULUM,  in  the 
new  Analyfis ,  a  Circle 
defcribed  on  the  Point 
C,  as  a  Centre  (  ) 

with  the  Radius  of  the 
Evolute  M  C,  is  faid  to 
ofculate,  kifs,  the  Curve 
defcribed  by  Evolution 
in  M ;  which  Point  M 
is  called  by  the  Inventor 
Huygens ,  the  Ofculum  of 


the  Curve. 

The  Line  M  C,  is  alfo  called  the  Radius  of 
of  the  Ofculum :  The  Evolute  BCE,  is  the 
Place  of  the  Centres  of  all  the  Circles  that  ofcu¬ 
late  the  Curve  A  M  I,  defcribed  by  Evolution. 

The  Doddrine  of  the  Ofcula  of  Curves ,  is  ow¬ 
ing,  to  Monf.  Leibnitz ,  who  firft  fhewed  the 
Ufe  of  Huygens  Evolute  in  meafuring  the  Curva¬ 
tures  of  Curves. 

OSCULATORIUS  Muf cuius.  See  Orbicularis. 

OS  Mali.  See  Zygoma. 

OS  Unguis.  See  Unguis  Os. 

OS  Occipitis.  See  Occipitis  Os. 

OS  Palati.  See  Palati  Os. 

OSSA  Parietalia .  See  Parietalia  OJfa. 

OSSA  Temporum.  See  Temporum  OJfa. 

OS  Sphanoides.  See  Sp  ha:  no  ides. 

OSSICULUM,  among  the  Botanifts  is  the 
Stone  of  a  Plum,  Cherry,  or  fuch  like  Fruit. 

OSTENSIVE  Demon  fir  at  ions,  are  fuch  as  plain¬ 
ly  and  dire&ly  demonllrate  the  Truth  of  any 
Propofition  ;  in  which  they  are  diftinguifhed  from 
Apogogical  ones,  or  Deduct iones  ad  Abfurdum,  five 
ad  impojftbile ,  which  prove  the  Truth  propofed,  by 
demonitrating  the  Abfurdity  or  ImpolTibility  of 
averting  the  contrary. 

OSTENSIVE  Demonflrations ,  are  of  two  Sorts: 
Some  of  which  barely  (but  diredtly)  prove  the 
Thing  to  be,  which  they  call  and  Others 
demonftrate  the  Thing  from  its  Caufe,  Nature, 
or  eflential  Properties,  and  thefe  are  called  in 
the  Schools  Sioti, 

OS  I EOLOGIA,  [UeeXoylcc  of  iVfay  a  Bone  and 
Aiyu  Gr.  to  treat  of]  is  a  Defcription  of  Bones. 

OSTEOCOPI,  [orsor  a  Bone  and  non®*  Gr. 
Pain]  are  Pains  in  the  Bones,  or  rather  in  the 
Membranes  and  Nerves  about  the  Bones:  For 
Bones,  as  fuch,  are  infenfible.  Blanchard. 

OSTINE^E,  fo  fome  Anatomifts  call  the  En¬ 
trance  into  the  Cavity  of,  or  the  Mouth  of  the 
Matrix ,  where  it  joins  the  upper  End  of  the 
Vagina ,  and  makes  a  little  Protuberance  in  the 
Form  of  Lips. 

OTACOUSTICKS,[*L**»r/*«  of  an  Ear 
and  Gr.]  are  Inftruments  which  help  or  im¬ 
prove  the  Senfe  of  Hearing.  See  Acoujlica. 

OTALGIA,  [drctXytct  of  and  Ha y<&  Gr. 
Pain]  is  a  Pain  in  the  Ears  whencefoever  it  pro¬ 
ceeds. 

OTENCFIYTA,  [die yxlrn  Gr.]  an  Auricular 
Clyfter.  Celfus  calls  it  Oegin ,  a  little  Syringe  or 
Squirt  which  injedls  Medicines  into  the  Ears. 

OTICA,  [air/xaof  Gr.  the  Ear]  are  Me¬ 
dicines  againft  Diltempers  in  the  Ears. 

OVAL,  in  Architecture,  the  fame  with  Echi¬ 
nus.  Some  write  it  Ovolo ,  becaufe  of  its  Figure, 
being  like  an  Egg.  It  is  placed  in  the  Mouldings 
of  the  Cornices  for  Ornament}  and  in  a  Pillar  it 
is  placed  next  the  Abacus , 


OVAL  Figure ,  in  Geometry,  is  a  Figure  bound¬ 
ed  by  a  regular  Curve  Line  returning  into  itsfelf; 
but  of  its  two  Diameters  cutting  each  other  at 
Right  Angles  in  the  Centre,  one  is  longer  than 
the  other,  in  which  it  differs  from  the  Circle.  See 
Ellipfis. 

OVAL  Window ,  one  of  the  Holes  in  the  Hol¬ 
low  of  the  Ear,  opening  pretty  wide  into  the 
Labyrinth  j  the  other  being  called  the  Round 
Window. 

OVARIA,  are  the  Tefticles  of  Females,  and 
are  fo  called,  becaufe  they  refemble  and  have  the 
fame  Ufe  as  the  Lathers  or  Colledtions  of  Eggs 
in  the  Bodies  of  Fowls. 

The  Ovaria  in  Women  are  about  half  as  big 
as  the  Teflicles  in  Men;  their  Surface  is  fmooth 
and  equal  in  Virgins,  but  in  Women  of  Years 
unequal  and  wrinkled.  They  are  covered  with  a 
proper  Membrane,  which  flicks  elefe  to  their  Sub- 
ftance,  and  with  another  common  from  the  Peri - 
tonaum ,  which  covers  alfo  the  Spermatick  Veflels. 
The  Subftance  of  the  Ovaria  is  compofed  of  Fi¬ 
bres  and  Membranes,  which  leave  little  Spaces, 
in  which  there  are  feveral  fmall  Veficles,  round, 
full  of  Water,  and  which  when  boiled,  harden 
like  the  Whites  of  Eggs ;  they  have  each  of  them 
two  proper  Membranes,  on  which  there  are  fe¬ 
veral  fmall  Twigs  ofVeins,  Arteries  and  Nerves. 
Thefe  Veficies  are  called  Eggs.  The  Ovaria  have 
Nerves  alfo  from  the  Intercoftals,  and  Lympha- 
ticks,  which  difeharge  themfelves  into  the  com¬ 
mon  Receptacle  of  the  Chyle. 

OVELTY  of  Services ,  in  Law,  ftgnifies  Equa¬ 
lity  of  Services ;  as  when  the  Tenant  Para  vail 
owes  as  much  to  the  Mefne,  as  the  Mefne  does 
to  the  Lord  Paramount. 

OVERT-^^,  when  a  Ship,  riding  at  An¬ 
chor,  doth  fo  over-beat  herfelf  into  a  Head-Sea 
that  flie  is  wafhed  by  the  Waves  breaking  in  upon 
her  then  they  fay  the  Waves  do  Over-rake  her. 

OVERT-ACT,  a  Term  in  Law,  fignifying 
Open  ACT,  which  may  be  manifeftly  proved. 

OVIDUCTUS,  the  fame  with  Tuba  Fallo - 
piana. 

OVIPAROUS  Animals  are  fuch  as  lay  Eggs. 

OUNCE,  Uncia ,  a  little  Weight,  the  lix- 
teenth  Part  of  Pound  Averdupois;  and  the 
twelfth  of  a  Pound  Troy. 

The  Ounce  Averdupois  is  divided  into  eight 
Drachms,  and  the  Dram  into  three  Scruples : 
The  Ounce  Troy  into  twelve  Penny-weights,  and 
the  Penny-weightinto  twenty  four  Grains. 

The  Ounce  makes  the  eighth  Part  of  th e French 
Mark,  and  is  divided  into  three  Gros  or  Drachms; 
the  Drachms  into  three  Penny-Weights  or 
Scruples;  and  the  Scruple  into  24  Grains;  each 
Grain  computed  to  weigh  a  Grain  of  Wheat. 

All  precious  Merchandizes,  as  Gold,  Silver, 
Silk,  Sic.  are  fold  by  the  Ounce. 

The  Word  Ounce  is  derived  from  the  Latin 
Uncia ,  the  twelfth  Part  of  any  Whole  ;  particu¬ 
larly  in  Geometrical  Meafures,  ap  Inch,  or  the 
twelfth  Part  of  a  Foot. 

OVOLO  or  Echinus ,  in  Architeflure  is  a  Part 
of  the  Ornaments,  or  Mouldings  of  the  Cornifh 
of  a  Pillar;  which  in  the  Tufcan  andDorick  Or¬ 
ders  is  turned  like  a  Scima  or  Cymatiurn ,  and  is 
fubftituted  for  the  Support  of  the  Corona ;  in  the 
Dorick  Order  it  ufually  hath  a  Ilender  Regula 
1  above 
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above  it,  and  in  the  Corinthian  both  above  and 
below  too,  where  it  is  likewife  carved  and  adorn¬ 
ed  with  a  broad  Welt  like  a  Plinth. 

OUSTER /<z  main,  in  a  legal  Serife  denotes  a 
Judgment  given  for  him  that  fued  or  traverfed  a 
Monjham  le  Droit  ;  and  is  indeed  a  Delivery  out 
of  the  King’s  Hands  ;  for  when  it  appeareth  on 
the  Matter  di  feu  fled,  that  the  King  hath  no  Right 
or  Title  to  the  Thing  feized,  then  Judgment 
{hall  be  given  in  the  Chancery,  that  the  King’s 
Eland  be  amoved ,  and  thereon  an  Amoveas  Manurn 
or  ■Qujierla  main  {hall  be  awarded  to  the  Efchea- 
tor ,  which  is  as  much  as  if  Judgment  were  given 
that  he  fhould  have  his  Land  again.  Nowt,  all 
Wardfhips,  Liveries,  Primier  Seifins,  and  Oujier 
la  mains  are  taken  away  by  i  2  Car.  2.  c.  24. 

OUTACOUSTACON,  an  Ear-pipe  to  aug¬ 
ment  Hearing. 

OUTFANGETHEF,  was  a  Privilege  grant¬ 
ed  to  fome  Lords  of  Mannors  from  the  Crown, 
to  try  Foreigners  or  Strangers  apprehended  for 
Theft  within  their  own  Fee, 

OUTLAW,  figniftes  one  deprived  of  the  Be¬ 
nefit  of  the  Law,  and  out  of  the  King’s  Prote¬ 
ction. 

OUTLAWRY,  is  the  Lofs  of  the  Benefit  of 
a  Subject,  that  is,  of  the  King’s  Protection.  See 
Utlavury. 

OUTLICKER,  in  a  Ship,  is  a  fmall  piece  of 
Timber  three  or  four  Yards  long,  as  Occafion 
ferves,  and  is  made  faft  to  the  Top  of  the  Poop, 
and  fo  {lands  right  out  a-ftern :  At  the  outmoft 
end  of  it  is  a  Hole,  into  which  the  Handing  Part 
of  the  Sheet  is  reeved  and  made  faft  through  the 
Block  of  the  Sheet ;  and  then  again  reeved  thro’ 
another  Block,  which  is  feized  to  this  Oulicker, 
hard  by  the  End  of  it.  This  is  feldom  ufed  in 
Men  of  War,  or  in  great  Ships ;  and  whenever 
it  is  made  ufe  of,  it  is  becaufe  the  Mifien-maft  is 
placed  fo  far  aft ,  that  there  is  not  room  enough 
within  Board  to  hale  the  Sheet  flat. 

OUTRIDERS,  in  Law,  are  Bailiff's  Errant 
employed  by  the  Sheriffs,  or  other  Deputies  to 
ride,  to  the  fartheft  Places  of  their  Counties  or 
Hundreds,  with  the  more  Speed  to  fummon  fuch 
as  they  thought  good  to  their  County  or  Hundred 
Courts. 

OUTWARD  Flanking- Angle,  or  the  Angle  of 
the  Tenaille ,  is  comprehended  by  the  two  Flank¬ 
ing  Lines  of  Defence. 

OUT -Works,  in  Fortification,  are  all  Sorts  of 
Works,  which  are  raifed  without  the  Inclofure 
of  a  Place,  and  ferve  for  its  better  Defence,  and 
to  cover  it  from  the  Enemy,  in  the  Plain  without ; 
as  Ravelins ,  Half-moons,  Horn-works ,  Crown- 
Works ,  Counter-guards ,  Ten  allies.  See. 

It  is  a  general  Rule  in  all  Out-works,  that  if 
there  be  feveral  of  them  one  before  another  to 
cover  one  and  the  felf-fame  Tenaille  of  a  Place, 
the  nearer  ones  muft  gradually  and  one  afte# 


another,  command  thofe  which  are  fartheft  ad¬ 
vanced  out  into  the  Campaign ;  that  is,  muft 
have  higher  Ramparts,  that  fo  they  may  over-look 
and  fire  upon  the  Befiegers,  when  they  are  Ma¬ 
ilers  of  the  more  outward  Works. 

The  Gorges  alfo  of  all  Outworks  muft  always 
be  plain,  and  withou  Parapets  ;  left, when  taken* 
they  fliould  ferve  to  fecure  the  Befiegers  againft 
the  Fire  of  the  retiring  Befieged  ;  wherefore  the 
Gorges  of  Out- works  are  only  Pallifado’d,  to  pre¬ 
vent  a  Surprize.  • 

OUVERTURE,  is  a  kind  of  Mufick,  ufuajly 
played  at  the  Opening  or  Beginning  of  an  Opera; 
it  commonly  ends  with  a  Fugue. 

OVUM,  by  fome  Writers,  is  a  Name  given 
to  a  certain  Pain  in  the  Head,  affecting  one  par¬ 
ticular  Spot,  no  bigger  than  the  End  of  an  Egg  j 
whence  the  Name. 

OWELTY,  in  Law,  is  when  there  is  Lord, 
Mefne,  and  Tenant :  and  the  Tenant  holds  of  the 
Mefne  by  the  fame  Service  that  the  Mefne  holds 
over  the  Lord  above  him  :  This  is  called  Owelty • 
of  Services.  See  Ovelty. 

OXELiEUM,  Gr.]  is  a  Mixture  of 

Vinegar  and  Oil. 

OXYCRATUM,  [o|vV.f«ra»  Gr.]  is  a  Mixture 
of  Vinegar  with  Water,  called  Pufca  or  Poftfl. 

OXYDERCIA,  Gr.]  are  Medicines 

which  quicken  the  Sight. 

OXYGALE,  [o£vyctXx  Gr.]  is  four  Milk. 
OXYGONE,  [of  e&yiouof  Gr.]the  fame  with 
an  Acute-Angled  Triangle ;  which  fee.  And  in  the 
General. 

OXYGONIAL,  is  Acute- Angular. 

OXYMEL,  [JgvfieAi  Gr.]  is  a  Compofition  of 
Vinegar  and  Honey,  like  a  Syrup. 

OXYREGMIA,  [eft >%typ.ioc  Gr.]  is  an  acid 
fowre  Belch  from  the  Stomach. 

OXYRHODINUM,  Gr.]  is  Vine¬ 

gar  of  Rofes  mixed  with  Rofe-water. 

OYER  and  Terminer ,  in  Law,  is  a  Comif- 
fion  efpecially  granted  to  fome  eminent  Perfons 
for  the  hearing  and  determining  one  or  more 
Caufes:  It  is  the  firft  and  largeft  of  the  Comif- 
fions,  by  which  the  Judges  of  Aflize  do  fit  in 
their  feveral  Circuits. 

OYER  de  Record ,  is  a  Petition  made  in  Court, 
That  the  Judges  for  better  Proofs  Sake  will  be 
pleafed  to  hear  or  look  upon  any  Record.  So 
when  any  ACtion  is  brought  upon  an  Obligation, 
the  Defendant  may  pray  Oyer  of  the  Bond  ;  or 
if  Executors  fue  for  any  one,  the  Party  fued  may 
demand  Oyer  of  the  T  eftament. 

O  YES,  is  a  Corruption  from  the  F rench  Oyez! 
hear  ye !  being  the  Form  ufed  by  our  Criers  in 
Courts,  &c.  to  make  Proclamation  of  any  Thing. 

OZAENA,  [e&ivct  Gr.]  is  an  old  flunking  Ul¬ 
cer  in  the  infide  of  the  Noftrils,  taking  its  Nama 
from  the  Fulfomnefs  of  its  Smell. 
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P[iti  Phyfical  Infcriptionf]  fignifies  Pugil  4  or 
•  the  Eighth  Part  of  the  Handful. 

PE,  [in  Phyfical  P refer iptions]  ftands  for  Partes 
aquales ,  4  equal  Parts  of  any  Ingredients,  other- 
wife  denoted  by  a  Orana. 

PM,  [in  Afironomy ]  frequently  fignifies  poft 
Meridiem  or  Afternoon ,  and  fometimes  for  pofi 
Mane  4  after  Morning ,  i.  e.  after  Midnight. 

PP,  [in  Phyfical  Prefer  iptions]  is  ufed  for  Pul- 
vis  Patrum  4,  i.  e.  the  Jefuit’s  Powder  or  Jefu- 
it’s  Bark,  fo  called,  becaufe  firft  brought  into 
Europe  by  thofe  Fathers. 

PACE  [ Pafjus  4,  a  Step]  a  Meafure  taken  from 
the  Space  between  the  two  Feet  of  a  Man  in 
walking,  which  is  ordinarly  2  Feet  and  a  half, 
the  Geometrical  or  German  Pace  is  5  Feet. 

PACHUNTICK  Medicines  \n«.w>vt  md  of 
Gr.  to  render  thick,  denfe ,  &c.]  are  fuch 
as  are  of  a  thickning  Nature,  but  withal  cold ; 
thefe  when  mix’d  with  a  thin  Juice,  by  joining 
the  Parts  together  ftiffen  it,  and  make  it  of  a  more 
Denfe,  and  firm  Compofition:  Such  as  Bole- 
Armoniack,  Almonds,  Poppies,  Water-Lillies, 
lAc.  Blanchard. 

PACK  of  Wool,  is  a  determinate  Quantity  of 
17  Stone  and  two  Pound  Weight,  being  a  com¬ 
mon  HorfeLoad. 

PACTUM  Commijforium ,  in  the  Civil  Law,  is 
an  Agreement  between  Buyer  and  Seller,  but  on 
this  Condition,  that  if  the  Price  contracted  for 
be  not  paid  before  a  certain  Day,  that  then  the 
Bargain  fhall  be  void. 

PAINE  fort  &  dure ,  in  Law  it  fignifies  an  ef- 
pecial  Punifhment  from  him  that  being  arraigned 
of  Felony,  refufes  to  put  himfelf  upon  the  ordi¬ 
nary  Trial  of  God  and  his  Country,  and  thereby 
ftands  Mute  by  the  Interpretation  of  the  Law. 

And  is  thus  deferibed  by  Stamford. 

<c  He  fhall  be  fent  back  to  the  Prifon,  whence 
“  he  came,  and  laid  in  fome  low  dark  Houfe, 

“  where  he  fhall  lie  naked  on  the  Earth,  with- 
“  out  any  Litter,  Rufhes,  or  other  Cloathing, 

“  and  without  Rayment  about  him,  but  only 
“  fomething  to  cover  his  Privy  Members:  And 
“  he  fhall  lie  upon  his  back,  with  his  Head  co- 
“  vered  and  his  Feet;  and  one  Arm  fhall  be 
“  drawn  to  one  Quarter  of  the  Houfe  with  a 
“  Cord,  and  the  other  Arm  to  another  Quarter, 

“  and  his  Legs  ufed  in  the  fame  Manner;  let 
“  there  be  laid  upon  his  Body,  Iron  and  Stone  as 
“  much  as  he  may  bear,  or  more:  And  the  next 
“  Day  following  he  fhall  have  three  Morfels  of 
“  Barly-Bread,  without  Drink;  and  the  fecond 
il  Day  he  fhall  have  Drink  three  times,  as  much 
“  at  each  time  as  he  can  drink  of  the  Water 
“  next  unto  the  Prifon,  except  it  be  running 
“  Water,  without  any  Bread:  And  this  fhall  be 
“  his  Diet  till  he  Die.” 

This  Sort  of  Punifhment,  called  by  the  Law 
Paine  forte  &  dure ,  is  that  which  is  vulgarly  called 
Pr effing  to  Death-. 


PAINTING.  Books  treating  of  this  Art, 
and  of  the  Eminent  Artiftsare  as  follow. 

An  Idea  of  the  Perfection  of  Painting :  Originally 
written  in  French  by  Rowland  Treart,  Sieur  de 
Cambray,  and  render'd  Englijb  by  J.  Evelyn, 
Efq\F.  R.  S.  Lond.  1668  Svo. 

A  General  Idea  of  the  Art  of  Painting ,  and  a  Rela¬ 
tion  of  7  Conferences  held  at  Paris  in  the  Aca¬ 
demy  Royal  for  the  Improvements  of  the  Art  of 
Painting  and  Sculpture. 

Optique  de  Portraiture  &  Peinture ,  contenant  la 
Perfpe Clive  Speculate  Pratique  Accomplic.  See. 

per  Gregorie  Huret  de  l'  Academ ,  Roy  ale  de  Pein¬ 
ture  &  Sculpture ,  a  Paris  1670.  Fol. 

Entretiens  fur  les  Vies  IA  fur  les  Ouvrages  des  plus 
Excellens  Peintres  Ancicns  &  Modern ,  per  M. 
Felibien. 

PALATI  Os,  is  a  fmall  Bone  almoft  Square,  it 
makes  the  pofterior  Part  of  the  Roof  of  the 
Mouth :  It  is  joined  to  that  Part  of  the  Os  Ma- 
xillare ,  which  makes  the  fore-part  of  the  Palate  ; 
it  is  alio  joined  to  its  Fellow,  and  th e  Proceffus 
Pterigoidaus.  It  has  a  fmall  Hole,  thro’  which 
a  Branch  of  the  fifth  Pair  of  Nerves  goes  to  the 
Membrane  of  the  Palate. 

PALATO-Salpingaus,  a  Mufcle  of  the  Tuba 
Eufiachyana.  See  Muf cuius  Tubes  Novus. 

PAL  AT  O-Staphilims,  is  a  Mufcle  of  the  Uvu¬ 
la,  arifing  flefhy  from  the  middle  of  the  Os  Pala - 
ti ,  near  its  juncture  with  its  Fellow  of  the  other 
Side,  and  running  ftrait  forwards,  it  is  inferted 
near  the  Extremity  of  their  duplicated  glandulous 
Membrane  called  the  Gargareon :  Its  Ufe  is  to 
pull  it  forwards  and  downwards.  Dr.  Dowglafs, 
Myogr.  Comp.  Spec. 

PALATUM,  the  Palate,  is  the  upper  Part  oF 
the  Mouth,  which  becaufe  it  refembles  the  Roof 
of  an  Houfe,  is  thence  called  the  Roof  of  the 
Mouth. 

PALE,  one  of  the  Eight  Ho¬ 
nourable  Ordinaries  in  Heraldry, 
containing  the  third  Part  of  the 
Efchutcheon,  thus: 


He  beareth  Gules,  a  Pale  Or. 


In  PALE  [in  Heraldry]  fignifies  Things  borne 
one  above  another  in  the  Nature  of  a  Pale. 


PALES  [in  Heraldry]  is  when  a 
Shield  is  divided  into  four  or  more 
equal  Parts  by  Perpendicular  Lines 
falling  from  the  Top  to  the  Bot¬ 
tom.  See  the  Efchutcheon. 

Party  per  PALE  [in  Heraldry] 
fignifies  a  Shield  divided  by  one 
fingle  Line,  thro’  the  Middle  from 
the  Top  to  the  Bottom,  which 
is  the  Nature  of  a  Pale.  See  ths 
Efchutcheon. 
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PALED  Flowers  [in  Botany]  are  fuch  as  have 
Leaves  i'et  about  or  furrounding  a  Head  or  Thrum, 
as  in  Marygolds,  &c., 

PALLlF ACTION,  in  Architecture  is  the 
Piking  the  Ground-work,  or  (Lengthening  it  with 
Piles  or  Timber  driven  into  the  Ground,  when 
they  build  upon  a  Moijl  or  Marfhy  Soil.  Builders 
Didiionary. 

PALLIClUM,  [in  AJironomy']  a  fixt  Star  of 
the  firft  Magnitude  in  the  Bull’s  Eye,  called  alio 
Aldebaran.  Its  Longitude  is  50.  27'.  00".  and  La¬ 
titude  50.  29'.  49".  according  to  Mr.  Flamjlead' s 
Catalogue.  ,,  . 

PALINDROME,  [* xXnSpmx  Gr.  a  Running 
back ]  is  a  Difeafe  into  which  one  relapfes.  Blan¬ 
chard.  ,  .  •  .  ,  .. 

PALINTOCIA,  of  xdxn  and 

a  Birth  of  Mru  Gr.  to  bring  forth ]  a  Delivery  of 
a  Child  the  fecond  time ;  alfo  the  Repetition  of 
Ufury.  •  ; 

PALL,  the  Heralds  have  a 
kind  of  Crofs,  which  they  call  by 
this  Name,  and  they  deferibe  it 
thus : 

.  He  beareth  Gules  a  Crofs  Pall 
Argent . 

PALLET,  is  the  Moiety,  or  half  of  the  Pale , 
and  muft  never  be  charged  with  any  thing  either 
Quick-or  Dead  ;  neither  can  it  be  divided  into 
two  equal  Parts*  but  it  may  into  four,  for  one 
fourth  Part  of  the  P dilate ,  or  \  part  of  the  Pale , 
is  called  an  Endorfe. 

If  the  Pale  be  upon  any  Beaft,  they  fay  the 
Bead  is  Debrui fed  with  the  Pale  :  but  if  the  Bead 
be  upon  the  Pale ,  they  fay  he  is  Supported  of  the 
Pale. 

Pallets  alfo  is  a  Term  which  belongs  to  the 
Ballance  of  a  Watch  or  Movement.  See  Ba¬ 
lance.  ; 

PALLET  is  a  Room  within  the  Hold  of  a 
Ship,  clofely  parted  from  it,  in  which  by  laying 
fome  Pigs  of  Lead,  &c.  a  Ship  may  be  fufficient- 
ly  balafted,  without  loofing  Room  in  the  Hold ; 
which  therefore  will  ferve  for  Stowing  the  more 
Goods. 

PALLET,  [with  Painters ]  a  fmall  oval  Table 
of  Wood  or  Ivory,  very  thin  and  fmooth  upon 
which  the  Painters  place  their  Colours,  to  be 
ready  for  the  Pencil. 

PALLET,  [with  Gilders ]  an  Inilrument  made 
of  the  Tail  of  a  Squirrel,  for  taking  up  the  Gold 
Leaves  from  off  the  Pillow,  to  apply  and  extend 
them  to  that,  which  is  to  be  gilded. 

PALLIATION  of  a  Difeafe,  or  a  Palliative 
Cure,  is  a  Method  which  helps  (as  much  as  is 
poflible)  incurable  Difeafes  by  the  Application  of 
prefent  Remedies. 

PALLIATIVE  Judication  [in  Medicine ]  is 
when  the  Symptoms  of  a  Difeafe  give  too  much 
Trouble  and  Danger  to  have  the  Cure  deferr’d, 
till  the  Difeafe  is  remov’d  on  which  they  depend. 

PALMER,- a  Landing-Place  in  a  Stair-Cafe 
or  a  Step,  which  being  much  broader  than  the 
others,  ierves  to  reft  upon. 

PALLISADOES,  or  Palli fades  in  Fortificati¬ 
on,  are  ftrong  Wooden  (harp- pointed  Stakes,  fix 
or  feven  Inches  fquarc,  eight  Foot  long,  of  which 
thfec  Foot  is  in  the  G-ound,  let  up  half  a  Foot 


fometimes  one  above  another,  with  a  crofs  piece 
of  Timber  that  binds  them  together.  Some  of 
thefe  arc  alfo  fometimes  arm’d  with  two  or  three 
Iron-Spikes. 

Thefe  Pallifadoes  are  ufually  fixed  in  the  voief 
Spaces  without  the  Glacis,  near  the  Baftions  and 
Curtains;  and  in  the  Avenues  of  all  luch  Pofts 
as  are  liable  to  be  furprized  by  the  Enemy,  of 
carried  by  AlTaulf.  Sometimes  they  are  driven 
downright  in  the  Ground,  and  fometimes  Hand 
at  an  acute  Angle  towards  the  Enemy*  that  if 
they  (hould  throw  Cords  about  them  to  pull  them 
up,  they  may  flip  off  again. 

Pallifadoes  are  always  planted  on  the  Berrne  of 
Baftions,  and  at.  the  Gorges  of  half- Moons  and  o- 
ther  Out-  works :  They  alfo  P  alii  fide  ulually  tlvo 
Bottom  of  the  Ditch  ;  and  to  be  fure,  th  e  Parapet 
of  the  Covert-way :  And  tho’  fometimes  they 
have  placed  thefe  Pallifadoes  three  Foot  from  the 
(aid  Parapet  outwards  towards  the  Campaign,  yet 
of  late  they  have  been  planted  in  the  very  middle 
of  the  Covert-way  :  All  Pallifadoes  fhould  ftand 
fo  clofe,  as  to  admit  between  them  only  the 
Muzzle  of  a  Mufquet,  or  a  Pike. 

PALLISADES  turning ,  are  an  Invention  of 
Mr.  Coehorn' s,  for  in  order  to  preferve  the  Pall  i- 
fades  of  the  Parapet  from  the  Befieger’s  Shot  ;  he 
orders  them  fo,  that  as  many  of  them  as  ftand 
in  the  Length  of  a  Rod,  or  in  about  10  Foot, 
turn  up  and  down  like  a  Trap;  fo  that  they  are 
not  in  Sight  of  the  Enemy,  but  only  juft  when, 
they  bring  op  their  Attack  ;  and  yet  are  always 
ready  to  do  the  proper  Service  of  Pallifades. 

PALLISE,  [in  Heraldry ]  a 
Range  of  Pallifades  before  a  For¬ 
tification,  reprefented  on  a  Fejfe, 
rifing  up  a  confiderable  Height* 
with  the Jffield  appearing  through 
them,  as  in  the  Figure  annexed. 

PALLS,  Pallia ,  /  Were  Vefturcs  made  of 
Lambs  Wool  (25  H.  8.  20.)  about  8  Fingers 
broad,  with  two  Labels  hanging  down  before 
and  behind  ;  Thefe  the  Pope  gives  or  fends  to 
Archbifhops  and  Metropolitans,  who  wear  them 
about  their  Necks  at  the  Altar  above  their  Orna¬ 
ments.  We  retain  fomething  of  the  Figure  of 
it,  in  what  the  Heralds  call  a  Crofs  Pall. 

PALM,  an  antient  long  Meafure  among  the 
Romans  taken  from  the  Palm  of  the  Hand.  The 
modern  Palm  is  different  according  to  the  diffe¬ 
rent  Places  where  it  obtains :  At  Rome  it  contains 
7  Inches  r-S  at  Naples  tv,  in  Languedoc  and  other 
Parts  of  France ,  8  Inches  tv,  at  Morocco  and  Fez 
7  Inches  tL 

PALMA,  [in  Anatomy ]  the  infide  of  the 
Hand  4. 

PALMARIS  Longus ,  is  a  Mufcle  of  the  Palm 
of  the  Hand,  which  has  an  Acute  Beginning 
from  the  Internal  Extuberance  of  the  Os  Humeri ; 
and  foon  becoming  a  Flefhy  Belly,  and  contracl- 
ing  it  felf  again  to  a  long,  flar,  flender  Tendon, 
marches  obliquely  with  the  Tendon  of  the  Flexor 
Carpi  fuperior  ;  and  palling  over  the  Ligament  urn 
Annulare,  where  it  expands  it  felf,  and  cleaves 
firmly  to  the  Skin  of  the  Palm,  is  inferred  to  the. 
Roots  of  the  Fingers  laterally;  it  being  there  di¬ 
vided  to  tranfmit  the  Tendons  that  bend  them. 
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Columbus  obferves  the  long  Beginning  of  this 
Mufcle,  from  the  Extuberance  of  the  Os  Humeri, 
is  fometimes  wanting,  which  Obfervation  is  a  1  To 
confirmed  by  our  Experience  (faith  Mr.  Cowper :) 

It  aflifts,  in  firmly  grafping  any  Tadlilc  Body, 
and  defends  the  lubjacent  Tendons  from  external 
Injuries. 

PALMARIS  Brevis,  is  a  Mufcle  of  the  Palm 
of  the  Hand,  by  Spigelius ,  called,  Caro  Mufculofa 
Quadrat  a.  Anatomifls  (faith  Cowper)  have  been 
extreamly deceived  in  their  Ideas  of  this  Mufcle; 
it  not  ariling  from  the  Membrana  Car  no  fa ,  as  Co¬ 
lumbus  pretends,  or  from  the  eighth  Bone  of  the 
Carpus ,  as  Fallopius  writes  ;  but  it  fpringeth  with 
a  broad  Membrane-like  Tendon  from  the  Exter¬ 
nal  Part  of  the  Os  Metacarpi  Minimi  Digiti,  and 
one  of  the  Bones  of  the  Carpus  ;  whence  amend¬ 
ing  over  the  Abduftor  Minimi  Digiti ,  it  becomes 
a  thin  difgregated  Flcfliy  Mufcle,  marchingunder 
the  Tendinous  Expanfion  of  the  former  in  the 
Palm  ;  and  is  inferted  by  a  fhort,  ftrong  Tendon, 
to  the  eighth  Bone  of  the  Carpus.  This  acting 
draws  the  Mans  Luna  towards  the  Os  Metacarpi 
Minimi  Digiti ,  whereby  the  Palm  becomes  hol¬ 
low  ;  contrary  to  the  Opinion  of  Spigelius ,  who 
pretends  it  extends  the  Hand  when  we  open  it; 
which  is  not  done  by  any  proper  Mufcle,  but  by 
the  common  Extenders  of  the  Fingers. 

PALMS,  [in  Botany ]  white  Buds,  -{hooting 
out  of  Willows  or  Sallows  before  the  Leaf,  of  the 
Expanfions  of  which  the  Leaves  themfelves  are 
formed. 

PALMUS,  [ AxxAoi  of  Gr.  to  agitate ] 

is  a  Shivering  or  Palpitation  of  the  Heart,  caufed 
by  a  Convulfion,  or  Irritation  of  the  Nerves. 
Blanchard. 

PALPEBRiE  are  the  Eye-Lids ,  or  Coverings 
of  the  Eyes;  they  confifl  outwardly  of  a  very  thin 
Skin  ;  inwardly  they  are  lined  with  the  Pericra¬ 
nium,  which  is  here  moll  thin  and  fmooth  ;  and 
between  thefe  two,  is  the  Membrana  Car  no  fa, 
which  isalfo  very  thin. 

Steno  obferved  feveral  Pun  A  a  Lacrymalia  in  the 
Inner  Membrane,  which  run  on  each  Side  in¬ 
to  one  Duel  (which  he  calls  Collides)  whereby 
the  Superfluous  Moilture  of  the  Eye-lids  is  con¬ 
veyed  into  the  Noftrils.  At  their  Edges  they 
have  little  foft  Cartilages  called  Cilia ,  which 
Serve  to  {Lengthen  them,  and  to  make  them 
meet  and  clofe  the  more  exadlly.  Their  Corners 
are  called  Canthi,  the  outer  and  lefier  of  which 
hath  a  Gland  in  it  called  Innominata ,  which  might 
well  be  called  Lachrymalis,  becaufe  it  Supplies 
moll  of  the  Matter  of  the  Tears. 

PALPITATION  of  the  Heart,  when  Natural 
is  in  the  Syllole  thereof;  whilft  the  Cone  and  the 
Sides  are  prefled  together,  the  Balls  and  the 
Roots  of  the  VeflUs  being  blown  up  with  the 
Blood  that  gathers  there,  grows  big  and  fwoln. 
But  it  oft  alfo  proceeds  from  an  extraordinary 
Con  t  radii  on  of  the  Heart,  or  a  thick  and  irrita¬ 
ting  Matter  which  Ricks  in  the  Heart;  and  this 
is  a  Difeafe  and  preternatural.  Blanchard. 

PALSEY.  See  Paralyfts. 

PALY,  when  an  Efchutcheon  is  divided  into 
6,  8,  io  Even  Divifions  P 'ale-wife ;  ’tis  al¬ 
ways  Blazon’d,  Paly  of  6,  8,  or  io,  &c.  Pieces', 
but  if  the  Number  be  odd,  then  the  Field  is  firft 
named,  and  the  Number  of  the  Pales  Specified, 


The  like  is  to  be  underflood  alio  ot  Barry  and 
Bendy. 

PALY  Bendy,  is  when  a  Coat 
is  divided  both  Pale  and  Bend- 
wife,  as  here. 

The  Field  Paly  Bendy  Topaz 
and  Diamond,  Guillim.  p.  279. 

PANACEA,  [TexiuKHoi  Gr.]  was  anciently  a 
Name  given  by  Galen  to  lome  Medicines  which 
he  had  a  great  Opinion  of :  After,  by  the  Chy- 
mifts,  it  was  the  Term  for  their  boafted  Univer- 
fal  Medicine,  which  they  pretended  would  cure 
all  Difeafes  in  all  Circumftances,  Ages,  and  Con- 
ftitutions.  There  are  feveral  Panacea' s  whole  Pre¬ 
paration  you  will  find  in  Books  of  Chymiftry  and 
Pharmacy  ;  as  that  of  Mercury,  of  Antimony, 
lAc.  which  perhaps  may  be  good  Medicines  in 
many  Cafes,  but  do  all  fall  fhort  of  the  Charadler 
of  being  U niverfal  Medicines,  and  indeed  it  Seems 
impofiible  there  can  be  any  fuch  thing.  The 
Word  Panacea  comes  from  the  Greek ,  and 
ctx.eo[Axi,  omnia  fano.  There  is  alfo  a  Plant  of 
this  Name. 

PAMPINIFORME  Corpus  [in  Anatomy ]  a 
Kind  of  Plexus  or  Knot  of  Blood  Veflels,  formed 
by  theSpermatick  Veins,  which  conflitute  a  Bo¬ 
dy  call'd  Corpus  Cavernofum  pampinforme  in 
their  Progrefs  through  theTeftes. 

PANARIS,  [in  Chirurgery]  a  painful  Tumour 
or  Inflammation  arifing  on  the  Extremities  of  the 
Fingers  or  Toes,  vulgarly  called  a  kVhitloe. 

PANCHRESTON  ***&&* *  of  *•**  all  and 
Xftstt  Gr.  ufefuf]  a  Pancacea,  or  Remedy  for  all 
Diflempers. 

PANARITIUM,  Vid. Par  onychia. 

PANCHYMAGOGES,  [of*™  all  and 
Tumour  and  dyuyo 5  Gr.  a  Leader ]  are  univerfal 
Medicines  that  expel  all  Kinds  of  Humours  »  ac¬ 
cording  to  the  ancient  Way  ofExprefiion. 

PANCREAS,  ?  of  *-*v  an  and  %?*** 

Gr.  Flefo .]  the  Sweet-bread,  Pancration,  Pancreon 
Callicreas,  Callicreon,  and  Ladles,  are  all  Syno¬ 
nymous.  It  is  a  conglomerated  Glandule  in  the 
Abdomen ,  compaded  out  of  many  Globules,  or 
Knots  of  Glands  included  in  a  common  Mem* 
brane  which  it  hath  from  the  Peritoneum  ;  thefe 
Globules  are  joined  to  one  another,  partly  by 
Membranes,  and  partly  by  Veflels.  It  is  placed 
behind  the  Ventricle,  and  fallened  to  the  Gut 
Duodenum,  and  reaches  from  the  Cavity  of  the 
Liver  crofs  the  Abdomen ,  to  the  lower  End  of 
the  Spleen:  By  itsDudl  it  is  annexed  to  the 
Duodenum ,|  and  fometimes  to  the  Porus  Bilius, 
to  the  Rami  Splenici,  the  Caul,  the  upper-part  of 
the  Mefentery,  and  the  upper  Nervous  Plexus  of 
the  Abdomen-,  the  Ufe  and  Office  thereof,  is  to 
convey  a  Volatile,  infipid,  and  Lymphatick  Juice, 
or  as  others  will  have  it  (for  it  is  a  difputable 
Point)  a  fomething  acid  Juice,  by  its  own  Dudlus 
to  the  Gut  Duodenum ,  in  order  to  .  a  farther  Fer¬ 
mentation  and  Volatilization  of  the  Chyle,  and 
to  attemperate  and  allay  the  Qualities  of  the  Gall. 
It  is  the  biggelt  Glandule  in  the  whole  Body,  but 
bigger  in  a  Dog  than  a  Man. 

Its  Veflels  are  of  five  Kinds ;  for  it  hath  Veins 
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from  the  Ramus  Splenicus ;  Arteries  from  the  Left 
Branch  of  the  Caliaca ,  and  fometimes  from  the 
Splenica.  Nerves  it  receives  from  the  Intercoftal 
Pair,  efpecially  from  the  upper  Plexus  of  the 
Abdomen.  It  hath  alfo  many  Lymphatick  Veflels, 
which  pafs  as  the  reft  do,  to  the  common  Recep¬ 
tacle  of  the  Chyle.  Befides  which  it  hath  a  pro¬ 
per  Du6t  of  its  own,  which  is  fometimes  called 
Dudlus  Wirt  fungi  anus,  becaufe  found  out  by  one 
Wirtfungianus  at  Padua ,  about  50  Years  ago,  but 
we  ufually  call  it  the  Pancreatick  Duft:  This  Vef- 
fel  hath  ufually  but  one  Trunk,  whofe  Orifice 
opens  into  the  lower  End  of  the  Duodenum ,  or 
Beginning  of  the  'Jejunum,  and  fometimes  is  join¬ 
ed  to  the  Duftus  Biliarius ,  which  with  it  makes 
but  one  Mouth  into  the  Inteftine;  within  the 
Pancreas  (faith  Wharton)  it  is  divided  into  two 
Branches,  which  fend  forth  Abundance  of  little 
Twigs  into  all  the  Globules,  of  which  the  Sub- 
ftance  of  the  Pancreas  is  compofed,  where  they 
imbibe  the  Humour  that  is  feparated  by  them  from 
the  Arteries,  and  by  their  Trunk  tranfmit  to  the 
Guts.  The  Pancreatick  Juice  is  never  found  in 
this  Du 61,  any  more  than  Urine  is  found  in  the 
Ureters ,  by  Reafon  of  the  Swiftnefs  of  its  Moti¬ 
on,  and  the  Steepnefs  of  the  Way. 

PANCREATICK  Juice  [in  Medicine]  an  in- 
lipid,  Limpid  Juice,  or  Humour,  which  is  fepa¬ 
rated  from  the  Blood,  and  prepared  in  the  Pan¬ 
creas. 

PANEALEA,  as  the  modern  Phyficians  call  it, 
the  fame  with  a  folid  Eledluary,  but  that  it  re¬ 
mains  intire ;  for  the  Sugar  being  rightly  boiled,  is 
let  grow  hard  :  The  Patient  takes  a  Piece  of  it 
like  a  Lambitive.  It  only  differs  from  Rolls  and 
Morfels  as  to  its  Shape.  Blanchard. 

PANDEMUS,  [of  invading  the  whole 

People']  (fc.  Morbus )  is  a  Difeafe  which  is  univer- 
fally  rife  in  any  Place. 

PANDICULATION,  is  the  Reftleffinefs, 
Stretching  and  Uneafinefs  rhat  ufually  accompa¬ 
nies  the  cold  Fit  of  an  Intermitting  Fever:  ’Tis 
fuppofed  to  be  occafioned  by  a  Convulfive  Dilata¬ 
tion  of  the  Mufcles,  by  w'hich  Nature  endeavours 
to  throw  off  lomething  that  is  difagreeable  to  them. 

PANICULA,  is  a  Term  in  Botany  for  a  kind 
of  loft  Woolly  Beard  or  String,  on  which  the 
Seeds  of  fome  Plants  do  hang  pendulous,  as  in 
Reeds ,  Millet ,  &c.  It  fignifies  the  fame  with 
Juba ,  aud  is  oppofed  to  Spiea. 

PANIS  fort  is  id  durus.  See  Paine  fort  id 
dure. 

PANNAGE,  Pannagium\  fignified  formerly 
both  the  running  and  feeding  of  Hogs  within  a 
Foreft,  and  alfo  the  Price  that  was  paid  for  their 
fo  running.  Pannagium  Liberum ,  or  Free  Pan¬ 
nage. ,  was  a  Liberty  of  free  running  for  Swine 
within  the  Limits  of  fuch  Forefts  or  Woods ; 
and  w'as  fometimes  a  Privilege  granted  to  fome 
private  Perfons,  and  to  feveral  Religious  Houles. 
If  this  Pannage  were  not  duly  paid,  there  w’as 
a  Procefs  from  the  Exchequer  and  a  Deftraint  by 
the  Sheriff.  The  Title  of  Pannages  as  fometimes 
alienated  from  the  Parifh  Pri-eft  to  the  Appropria¬ 
tes.  Dr.  KennePs  Paroch.  Antiq. 

PANNEL,  [in  Joinery ]a  Tympanum  or  Square 
Piece  of  thin  Wood  fram’d  or  groov’d  in  a  larger 
Piece  between  2  Moulans,  or  upright  Pieces, and 
two  crofs  Pieces  or  Traverfes. 

Vox..  JJ. 


PANNEL,  [in  Mafonry]  one  of  the  Faces  of 
a  hewn  Stone. 

PANNICULUS  Carnofus  isaflat  fort  of  Mem¬ 
brane  in  fome  Part  thick  and  mufculous ;  in  other 
parts  thin  with  many  Dudlus's,  of  Fat  in  it;  It 
covers  the  whole  Body. 

PANSELENE,  fignifies  the  Full  Moon . 

PANUS,  is  a  Sort  of  Botch  or  Sore  under  the 
Arm-pits,  Jaws,  Ears,  and  Groins ;  to  wit,  in 
the  Glandulous  Parts.  It  is  alfo  taken  for  Phy- 
getbus. 

PAPER-O^rc.  All  the  A6ts  of  the  Council- 
board,  occafional  Proclamations,  Difpatches  and 
Inftrudtions  for  Foreign  Minifters,  Letters  of  In¬ 
telligence,  and  many  other  Publick  Papers  com¬ 
municated  to  the  King’s  Council,  or  the  two  Se¬ 
cretaries  of  State,  areafterwards  tranfmitted  to  the 
Paper-Office,  wherein  they  are  all  difpofed  in  a 
Place  of  good  Security  and  Convenience  within 
the  King’s  Royal  Palace. 

Alfo  an  Office  fo  called  belonging  to  the  King's 
Bench. 

PAPILIONACEOUS,  [of  Papillo  a  Butterfly ] 
Flower  of  a  Plant;  is  by  the  Botanifts  accounted 
fuch  an  one  as  reprefents  fomething  of  the  Figure 
of  a  Butter-fly  with  its  Wings  difplayed  :  and  here 
the  Petala,  or  Flower-Leaves,  are  always  of  a 
very  Difform  Figure.  They  are  Four  in  Num¬ 
ber,  but  joined  together  at  the  Extremities, 
wherefore  they  are  rather  Monopetalous ,  than  tru¬ 
ly  Tetrapetalous.  One  of  thefe  four  Leaves  is  ufu¬ 
ally  larger  than  the  reft,  and  is  eredted  in  the 
middle  of  the  Flower,  and  by  fome  called  Vexil- 
lum  and  Clypeus.  The  Plants  that  have  this  Flow¬ 
er,  are  of  the  Leguminous  Kind,  as  Pepfe, 
Vetches ,  he. 

PAPILLA,  or  the  Nipple,  is  a  red  Excrenfy 
in  the  middle  of  each  Breaft,  in  the  Pores  where¬ 
of  are  received  all  the  Milky  Tubes  or  Pipes,  pro¬ 
ceeding  from  the  Glandules  of  the  Breaft:  It  is  of 
a  fpongy  Subftance,  and  cover’d  with  a  very  thin 
Skin:  It  is  of  exquifite  Senfe,  that  both  the  In¬ 
fant’s  Month  in  Sucking,  and  the  Trickling  of  the 
Milk  through  it,  may  affedt  the  Nurfewith  Plea- 
fure  in  Suckling  the  Child. 

PAPILLfEof  the  Tongue  [Anatomy]  are  little 
Eminences  of  the  Tongue,  fo  called,  from  the 
Refemblance  they  bear  to  the  Papilla  of  the 
Breaft. 

PAPILLfE  [in  Anatomy ]  the  Caruncula  papil- 
lares  of  the  Kidneys  ate  Bundles  of  fmall  Urina¬ 
ry  Pipes  joined  together  in  the  inner  Subftance  of 
the  Kidneys. 

PAPILL/E  Inteflinorum ,  arelittle  Glandules, 
wherewith  the  Innermoft  Tunickof  the  Inteftines 
or  Guts  is  full:  They  foak  in  the  percolated 
Chyle,  and  difpenfe  it  to  the  Ladleal  Veins.  Pec¬ 
quet  calls  this  Lining  of  the  Guts,  a  Spongy  Pe- 
rjloma ;  and  Bijfius ,  a  Woolly  Mofs.  ’Tis  prpbrjpl? 
alfo  that  thefe  Papilla  hinder  the  Excoriation  of 
the  Inteftines.  Willis  takes  them  for  a  diftiijtft 
Coat,  and  calls  it  Glandulofa ,  and  Villofa  Tunica 
Inteflinorum. 

PAPILLfE  Parymidales ,  are  the  Extremities  of 
all  the  Nerves  of  the  Skin,  and  ferve  more  imme¬ 
diately  for  the  Senfe  of  Feeling  and  T/uching; 
about  them  there  is  a  Web  of  Nerves  and  other 
Veflels  all  covered  wi.t,h  a  Mu.cous  Subftance,  to 
moiften  them  and  keep  them  in  good  Order.  Un- 
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der  ! hefc  Papilla  Pyramid  a  let  lie  the  Glandules 
Miliares,  which  fee.  See  all'o  the  Word  Skin. 

PAPILLARY,  [in  Anatomy]  an  Epithet  appli¬ 
ed  to  a  Tunic  or  Membrane  of  the  Tongue,  that 
is  the  third  Tegument  plac’d  beneath  the  Exteri¬ 
or  Membrane  which  lines  it,  and  the  vifcous 
SubftanCe  next  under  it. 

PAPILLARUM  Procejfus ,  or  the  Procejfus  Ma- 
millare s,  are  the  Extremities  of  the  Olfactory 
Nerves,  which  convey  the  flimy  vifcous  Hu¬ 
mours  by  the  Fibres,  which  perforate  the  Os  cri- 
br  if  or  me,  to  the  Noftrils  and  Palate. 

.PAPPOSE  Herbs.  See  Pappus. 

PAPPUS,  in  Botany ,  is  that  foft  light  Down 
which  grows  out  of  the  Seeds  of  fome  Plants, 
fuch  as  Thijlles ,  Dandelion ,  Hewkwecd ,  See.  and 
which  buoys  them  up  fo  in  the  Air,  that  they 
can  be  blown  any  where  by  the  Wind.  And  there¬ 
fore  this  diftinguifhes  one  Kind  of  Plants,  which 
is  called  Pappofa  or  Pappi  Flora. 

PAPULAE,  the  fame  with  Pufiulce ;  alfo  a 
Kind  of  Small-Pox  :  See  Exanthemata. 

PAR,  in  the  Exchange  of  Money  is  a  certain 
Number  of  the  Pieces  of  the  Coin  of  one  Coun¬ 
try,  which  contain  in  them  an  equal  Quantity  of 
Silver  to  that  in  another  Number  of  Pieces  of  the 
Coin  ofanother  Country,  v.  g.  Suppofe  36  Shil¬ 
lings  of  Holland  to  have  juft  as  much  Silver  in 
them  as  20  Shillings  Englijh  ■,  then  Bills  of  Ex¬ 
change  drawn  from  England  to  Holland  at  the 
rate  of  36  Shillings  Dutch  for  each  Pound  Ster¬ 
ling  is  according  to  Par. 

PARABOLA,  [*■**«/ Gr.]  the  Quotient 
in  Geometrical  Divifion,  is  called  by  this  Name, 
by  Diaphantus  and  others:  The  Reafon  of  which 
fee  in  Divifion. 

PARABOLA.  To  draw  a  Tangent  to  the 
Parabola  in  a  Point  affigned. 


Let  the  Point  affigned  be 
M,  and  the  Parameter=/>. 

Then  the  Equation  ex- 
preffing  the  Nature  of  the 


Curve  is 


Suppofe  the  Tangent 
found  and  all  Things  drawn 
as  in  the  Figure. 


’Tis  required  to  deter¬ 
mine  the  Subtangent  TO-, 
now  the  A’s  m  R  M  and 
MOT  being  fimilar,  let 
the  former  be  noted  with  its 
proper  Fluxionary  Letters, 
and  then  this  Proportion 
will  arife. 


•  *  ^  y 

v.  x  :  ;  y,  ~  (■=.  O  T).  and  the  Equation  of 


y 


the  Curve  being  | Pffffl  the  Fluxion  (px=ziyy)t 


and  dividing  all  by  =  x.  and  fubftituting 

dfl  inftead  of  x,  in  the  Quantity  ^  =  GT ,  you 
p  y 

will  find  that  ^  =  is  alfo  equal  to  O  T. ,  then 

P 

2  xp 

fubftituting  px  inftead  of  yy,  you  will  have  — 
or  2 x  zz  Q  T :  That  is  in  the  common  Parabola. 


The  Subtangent  is  always  to  twice  tbe  Abfcif  a. 


N.  B.  In  any  if  the  Parameter  be  fup- 

pofed  ~  1.  and  m  be  the  Index  of  the  Power  ofy, 
and  a  pofirive  Number,  whole  or  broken,  then 


will 


Vtn  - 


2=2  x  exprefs  the  Nature  of  all  Parabola's 


The  Subtangent  T  0  in  the  Parabola  being  e- 
qual  to  2x:  and  □  MO  =  (yy)—px.  by  Reafon 
of  the  fimiliar  Triangles  MOT  and  MGFpj  OT 

[y=z2x)  .  y  :  :  y  .  =  O  and  then  putting 

px 

for  yy  its  equal  px  it  will  be  —z=:OQ 

which  gives  you  a  very  remarkable  Property  of 
the  common  Parabola :  viz.  That  the  Sub-normal , 
as  the  Line  O  Q  is  called,  is  always  equal  to 
half  the  Parameter  of  the  Axis,  and  consequent¬ 
ly  a  Handing  Quantity. 

Wherefore  ’tis  a  very  ready  Way  to  draw’  a 
Tangent  to  the  Parabola,  to  fet  off  half  p  from  O 
the  Foot  of  any  Ordinate  downwards  in  the  Axis, 
and  from  draw  M  Fpj  And  to  it  at  Right 
Angles  MT :  For  that  fhall  be  the  Tangent  re¬ 
quir’d. 

PARABOLA,  is  a  Conick  Seftion  arifing  from 
a  Cone’s  being  cut  by  a  Plane  parallel  to  one  of 
its  Sides,  or  parallel  to  a  Plane,  that  touches 
one  Side  of  the  Cone, 

In  any  Parabola ,  G  K  E  H,  the  Square  of 
I  K,  the  Ordinate  Applicate,  or  Semi- ordinate,  is 
equal  to  the  Redtangle  I  L,  under  the  Lotus  Redi- 
um  E  L,  and  the  Abfcijfa,  or  intercepted  Ax  E  I. 


or?=OJ? 


NO  NATION. 


Let  the  Side  AB  (of  the  Cone)  be  a,  the  Side 
B  C=:J,  the  Diameter  of  the  BafeAC  =  r: 
Let  E  B  be  called  0  a,  and  E  I  =  e  b. 


Wherefore  the  Triangle  BCA  and  EIN 
being  fimilar,  B  C  (or  b)  will  be  to  A  C  (or 
c)  :  :  as  E  I  (  =  e  b  )  is  to  N  I  a  Fourth 
Proportional  ;  which  in  this  Notation  will  be 
e  b  c 

— — ,  or  e  c.  Therefore  N  I  =  e  c. 
b 


E 


Alfo  becaufe  the  Triangles  ABC,  and  BEP, 
are  fimilar,  EP,  or  its  equal  I  O,  will  (this  way) 
be  found  to  be  0  c. 


DEMON - 
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demonstration. 

KI  is  a  mean  Proportional  between  NI  and 
I  O,  (the  Segments  of  the  Diameter  to  which 
it  is  perpendicular)  wherefore  the  □  of  I  K 
—  □NIC,  which  in  this  Notation  is  e  o  c  c. 
Divide  therefore  e  o  c  c  by  the  Abfcijfa  E  l=e  b, 

the  Quotient  is  —y>  which  mu  ft  be  the  Lotus 

Return  :  For  it  multiplied  into  the  Abfcijfa,  makes 
e  o  c  c,  the  Square  of  the  Ordinate  I  K.  And 
from  this  Equality  between  the  Square  and  the 
Rectangle,  Apollonius  gave  this  Section  the  Name 
of  the  Parabola. 

COROLLARIES. 

I.  Hence  may  the  Lotus  ReRum  be  found  very  ea- 
lily,  if  to  b  c,  and  oc,  (that  is  to  the  Side  of  the 
Cone ,  parallel  to  the  Axis  of  the  SeRion ,  to  the 
Diameter  of  the  Bafe ,  and  to  the.  Lotus  Prima- 
rium)  .you  find  a  Fourth  Proportional;  for  that 

will  be  the  Parameter ,  or  Lotus  Re  Rum 
b 

=  EL. 

II.  And  if  you  multiply  the  Parameter  ----- 

both  above  and  below  the  Line  by  a  (the  Side 
of  the  Cone  in  which  is  the  Vertex  of  the  Secti¬ 
on)  you  will  have  this  Quantity  —jj~>  which 
may  eafily  be  refolved  into  thefe  Proportioals, 

,  a  o  c  c  .  o  cc 

a  b  :  c  c  ::  a  o  :  - ,  i.  e.  -r— 

a  o  b 

Which  gives  Apollonius  his  Canon  to  find  the 
Lotus  ReRum,  (Lib.  i.  Prop.  n.  Barrow)  and 
is  in  Words  thus :  As  the  ReRangle  under  the 
Sides  of  the  Cone  is  to  the  Square  of  the  Diame¬ 
ter  of  tbe  Bafe  :  :  fo  is  the  Dijlance  between  the 
Vertices  of  the  Cone  and  of  the  SeRion ,  to  the 
Latus  Redtum. 

III.  Praxis  i,  Hence  if  you  have  the  Vertex  and 
Parameter  of  any  Parabola ,  ’tis  eafie  to  de- 
feribe  it  on  a  Plane. 

For  draw  a  Right  Line  for  the  Axis,  and 
in  that  take  as  many  Abfcijfa  as  you  pleafe ; 
then  find  between  them  fingly  and  the  Latus 
ReRum ,  fo  many  mean  Proportionals,  which  if 
you  rightly  apply  to  the  Axis  will  be  Semi-ordi¬ 
nates  ;  and,  laftly,  their  Ends  or  Extreams 
neatly  joined,  fhall  give  the  Curve  of  the  Pa¬ 
rabola. 

IV.  Praxis  z.  Having  the  Vertex  and  Ordinate, 
to  find  the  Parameter,  Geometrically, 


Apply  rightly  the  Semi-ordinate  K  I,  and 
take  from  the  Vertex  O,  E  F  —  I  K ; 
then  through  F,  draw  a  Parallel  (  as  FI  F)  to 
the  Ordinate  I  K,  and  produce  O  K  to  FI ;  fo 
will  FI  F  be  the  Parameter  or  Latus  ReRum 
fought. 

For  the  Triangles  O  K  I  and  O  FIF  being 
fimilar,  El:  I  K  :  :  EF  (=IK):  F  H;  and 
confequently  F  H  is  a  true  Parameter. 

V.  And  fince  the  Parameter  in  this  Way  of 

Notation,  is  °~  ,  let  it  in  the  laft  Figure 

be  applied  to  the  Parabola  in  the  Pofition 
L  M.  Then  will  N  be  the  Point  which  is 
called  the  Focus  of  the  Parabola-.  LN  will  be 

—L ,  and  its  Square  which  divided  by 

zb  n  4  b  b 

the  Parameter  gives  for  the  Abfcif- 

fa  E  N  :  And  foews  that  the  Focus  is  always 
di ft  ant  from  the  Vertex  of  the  Parabola  by  -C  of 
the  Parameter. 

VI.  Prazis  3.  Having  thus  gained  the  Focus, 
the  Curve  of  a  Parabola  may  be  deferibed  yet 
more  eafily  and  readily :  If  you  draw  firft  the 
Axis  O  F  (Fig.  lafi)  and  then  an  Ordinate 
in  any  Point,  as  F.  After  this  take  the  Ab- 
feiffa  O  F  in  your  Compafles,  and  fetting  one 
Foot  in  the  Focus  N,  crofs  the  Ordinate  in 
G,  fo  fhall  the  Point  G  be  in  the  Parabola. 
And  thus  may  as  many  Points  as  you  will,  be 
fpeedily  found. 

The  DEMONSTRATION  of  which 
PraRice  depends  upon  this. 

That  E  N  being  — for  E  F,  put  i  b ; 

then  fhall  N  F  i  b  —  whofe  Square  is 

.  .  ,  /  0  c  c  l  _l_  0  0  c  c  c  c  ...... 

1  1  b  b - —  — —  ■.  t-  .  To  which  if  you 

2  1  6  b  b  J 

add  the  Spuare  of  G  F,  which  in  this  Way  of 

Notation  was  above  fhewed  to  be  0  i  c  c ,  then 

the  Square  of  N  G  will  i  i  b  b  -p-  °-1  c  c- 

z 

whofe  Root  in  this'  Notation,  will 

1  6  b  b 

be  i  b  .  So  that  a  Line  drawn  from 

4 

the  Focus  to  the  End  of  the  Ordinate  will  always 
be  equal  to  the  Abfcijfa  EF+E  N.  That  is, 
(fuppofing  E  O  taken  equal  to  E  N)  to  the 
Line  F  O. 

PROPOSITION  II. 

In  the  Parabola  E  K  G  H,  the  Squares  of  the 
Ordinates  are  as  the  Abfciflae. 

I  fay,  DKI:DGF::EI:EF. 


For 


2 


FAR 


PAR 


E  L 


For  let  E  F  be  called  i  b ,  as  E  I  was  before 

o  c  c 

called  e  b  :  Then  the  Parameter  being.  — — 

the  Square  of  F  G  the  Ordinate  will  be  equal 
to  the  Parameter  multiplied  by  i  b  the  Abfcijfa ; 
that  is  =  o  i  c  t :  as  before,  the  Square  of  K  I 
was  ~o  e  c  c.  But  Redangles  having  the  fame 
Bafes,  are  as  their  Altitudes  ;  wherefore  thefe 
Redmgles  will  be  as  the  Abfcijfa:  And  thefe 
Redangles  are  =  to  the  Squares  of  the  Ordinates; 
wherefore  the  Squares  of  the  Ordinates  are  as  the 
Abfcijfa.  Qj  E.  D. 

COROLLARRY. 

If  a  Line,  as  L  O,  be  drawn  parallel  to  the 
Diameter  or  Axis  of  the  Sedion,  and  be  cut 
by  the  Tranfverfe  Line  E  G  in  M,  and  by 
the  Curve  of  the  Parabola  in  K ;  then  (hall 
O  L,  ML,  and  K  L,  be  in  continual  Pro¬ 
portion. 

For  the  Tfiangles  E  F  G  and  ENM  be¬ 
ing  fimilar,  and  N  M,  parallel  to  F  G,  E  F 
muft  be  to  E  N  :  :  as  F  G  :  NMfu.I  K). 
But  the  Squares  of  G  F  and  I  K  are  in  a 
duplicate  Ratio  of  E  F  to  E  N,  and  yet  are 
by  this  Propolition  as  the  Abfcijfa  F  E  and 
E  I ;  wherefore  F  E  to  I  E,  is  in  a  duplicate 
Ratio  of  E  F  to  E  N  ;  that  is,  E  F  :  EN  : : 
E  N :  El.  And  by  Conftrudion  of  the 
Figure,  it  will  be  the  fame  in  LO,  which  is 
parallel  to  E  F  :  that  is,  O  L  :  M  L  :  :  M 
L  :  K  L  :  or  O  L,  ML,  and  K  L  are  in 
continual  Proportion,  Q.  E.  D. 

PROPOSITION  III. 

In  the  Parabola,  the  Parameter  is  to  the  Sum  of 

any  two  Ordinates,  as  their  Difference  is  to  the 

Difference  of  the  Abfciflae. 

I  fay,  E  L  the  Parameter,  is  to  I  KH-F  G  :  : 
(fee  the  lajl  Figure)  that  is,  to  H  O  :  :  O  G 
their  Difference,  is  to  I  F  (or  K  O)  the  Diffe¬ 
rence  of  the  Abfcijfa. 

Let  E  F  the  greater  Abfcijfa  be  called  i  b,  and 
thelefferEI,  eb.  Then  by  Prop.  t.  the  Square 
of  the  Ordinate  K  I,  will  be  o  e  c  c,  and  confe- 
quently  the  Ordinate  it  felf  =  :  o  e  c  c ;  fo  al- 

fo  putting  i  inflead  of  e,  :  o  i  c  e  will  be  the 
Ordinate  F  G. 

Having  thus  noted  them,  if  you  fet  the  Lotus 
Reftum ,  the  Sum  and  Difference  of  the  Ordinates , 
and  the  Difference  of  the  Abfcijfa ,  after  the  man¬ 
ner  of  four  Terms,  in  disjund  Geometrical  Pro¬ 
portion  (as  below)  you  will  find  the  Redangles 
of  the  Extreams  and  Means  equal,  and  confe- 
quently  the  four  Terms  to  be  truly  proportional. 
Q.  E.  D.  As, 


Param. 

o  cc :  Sum  of  the  Ord. : :  Diff.  Of  theOrd.  :  D.Abf. 

b  ■  :o  icc\*f :  oecc  :  :  :  oicc~ :  cecc  ’  ib — eb. 

And  to  avoid  the  Trouble  of  Multiplication  in 
Surds,  which  is  the  Cafe  of  the  two  middle  Terms 
you  need  only  confider  this  Theorem  :  That  the 
Sum  of  any  two  Quantities  multiplied  by  their 
Difference ,  is  equal  to  the  Difference  of  their  Squares. 
For  fo  you  will  eafily  find,  that  the  Produd  in 
both  Cafes,  will  be  the  fame  Quantity  o  i  c  c 
—  oecc. 

N.  B.  This  is  that  Property  of  the  Parabola 
on  which  our  famous  Mr.  Baker  founded 
his  Clavis  Geometria  Catholica ,  which  was 
unknown  to  the  Ancients,  and  communica¬ 
ted  to  him  by  Mr.  Tho.  Strode  of  Maper- 
ton  in  Dorfetffire :  And  by  which  he  fhews 
how  to  find  the  Value  of  the  Unknown 
Root  in  all  Equations,  not  exceeding  Biqua- 
draticks. 

See  Conjlrudlion  and  Central  Rule. 

This  Property  of  the  Parabola ,  I  thus  briefly 
demonftrate  in  my  Algebra ,  p.  78. 

Let  P  be  the  Parameter  of  any  Parabola ,  whofe 
two  Ordinates  are  O  and  0,  and  their  refpedive 
Abfcijfa  A  and  a.  Then  I  am  to  prove  that  P : 
O-ho  :  :  O — 0 ,  A — a.  Which  is  clear;  be- 
caufe  from  the  firfl  Property  of  the  Parabola,  PA 
=  00  and  P  a  =  0  0.  Wherefore  PA  — 
P  azz. O  O — 0  0 ,  from  the  Nature  of  Equations. 
And  that  laft,  refolved  into  Proportionals,  will 
Hand  thus, 

P  :  OHhfl:  :  O  — 0  :  A  —  a. 

A  PARABOLICK  Space ,  is  that  Area  contain¬ 
ed  between  the  Curve  of  the  Parabola  and  any 
Entire  Ordinate  G  H. 

And  this  Space  is  to  a  Parallelogram  circumfcribed 
as  2,  3,  and  to  a  Triangle  inf  crib  ed  as  4,  3. 


Let  F  H,  the  Semi-ordinate  be  divided  into  4 
=  Parts,  or  into  8,  16,  iff c.  and  thro’  the  Divi- 
fions  draw  Lines,  as  e  f,  e  f  &c.  to  parallel  the 
Axis  E  F.  Suppofe  alfo  E  F  to  be  4. 

Then  I  fay.  The  ParaMui  Space  E  H  F,  is  to 
the  Parallelogram  F  Hi  :  ;  2  ,  3,  But  to  the 
A  E  F  H  ;  ;  as  4.  3, 


For 

8 


PAR 


PAR 


For,  i  •  g  f  ■>  g  f->  g  f  ■>  &c.  are  in  continu¬ 
al  Arithmetical  Proportion  from  the  Nature  of 
plain  Triangles. 

2.  f  e  .  g  e  :  :  g  e.  e  b9  (by  Cor .  i.  Prop.  2.  of 

the  Parabola.)  But  he  in  the  Axis  E  F— 0,  and 
in  the  firlt  Parallel  e  f  mull  be  equal  to  in  the 
next  e  it  will  be  equal  to  -f- ;  in  the  third  to f  j 
and  fo  on  in  a  Duplicate  Arithmetical  Progreffion. 
For  as  e  f  {•=.  \  )  .  g  e  {z=z  \ .)  :  :  fo  is  £  <? 
(  —  1 .)  .  e  h  (  )  And  as  the  fecond  e  f 

( =  4  )  .  eg  (  =  2  )  :  :  eg  2,  to  eh  =  *,  &c. 
And  thus  will  it  be  if  the  Lines  F f,  f  f,  See. 
be  again  bifleded,  &c.  ad  infinitum.  So  that 
all  the  Indivifibles  of  the  Trilinear  Space  E  K  H  E 
will  be  a  Duplicate  Arithmetical  Progreffion  in- 
creafing.  But 

3.  The  Sum  of  a  Rank  of  fuch  Terms  is  fub- 
triple  to  a  Rank  of  as  many  equal  to  the  greateft; 
(rs  we  proved  in  N°  7.  of  Arithmetical  Progrejfi- 
cn ,  which  fee)  wherefore  the  whole  Trilinear 
Space  E  K  H  E  is  to  the  Parallelogram  :  :  as  1 
to  3.  And  con fequently  the  remaining  Parabolick 
Space  mull  be  to  it  as  2  to  3.  E.  D. 


Flowing  Quantity  anfwering  to  that  Fluxion? 
which  (hall  give  the  Area  in  known  Terms. 


_  •  2 

T  o  do  which,  the  Fluxion  being  x  x  firft  take 
•  .1. 

away  the  x ,  and  there  will  remain  x  ;  nextin- 
creale  the  Index  of  that  Power  by  Unity,  and 

T 

it  will  (land  thus  x  x  .  Then  divide  x  x  by 
1  4-  r  or  by  !  (thus  \)  ~  ^  ZJL1  ^  and  the 


the  Quotient  you  fee  will  be  —  —  - 

3 

<  .1 
1 

Laftly,  inftead  of  x  fubllitute  what  was  be¬ 
fore  found  equal  to  it,  viz.  y,  and  it  will  b~ 
2  x  y 

'  -  —  to  the  Area  of  the  Semi-parabola  V  M  P. 

And  ifyou  double  that,  you  will  gain  the  Area  of 
the  whole  Parabola  MVO. 


Wherefore  the  Parabolick  Area  is  Two  thirds 
of  a  Redangle  under  the  Abfciffia  and  the  Ordi¬ 
nate.  Q  E.  D. 


And  Since  the  Triangle  F  E  H  is  to  the  Pa¬ 
rallelogram  as  1  to  2,  it  muft  be  to  the  Parabola 
as  1  i  to  2,  or  as  3  to  4.  ^  E.  D. 

And  this  is  a  true  and  very  fhort  Quadrature 
of  the  Parabola  of  which  Archimedes  wrote  fo 
long  ago,  and  many  Geometricians  have  (ince 
expedited.  ’Tis  plain  alfo  that  this  Demcnftra- 
tion  is  Univerfal,  and  extends  to  any  Parabolick 
Space. 

The  Quadrature  of  the  Parabola ,  by  the  Me¬ 
thod  of  Fluxions ,  I  have  formerly  in  my  Algebra 
(hewed  to  be  very  briefly  thus 


called  x,  and  the  Ordinate  y. 

Then  by  the  firft  Property  of  the  Parabola 
xz=.yy,  becaufe p—  1 . 

And  confequently  by  the  Extradion  of  the 
Roots  of  each,  and  ufmg  the  new  Notation, 

x  J. 

2  2 

x  =  y.  Then  multiplying  x  by  x  the  Flu- 

T 

2 

xion  of  the  AbfciJJa ,  it  will  (land  thus  x  x  = 
to  the  Fluxion  of  the  Area.  After  which  find  the 
Vo  l.  II. 


following  general  Method  for  the 
Quadrature  of  all  Manner  of  Parabo¬ 
lick  Curves,  is  Mr.  Humphrey  Dit- 
ton’x. 

The  General  Equation  of  thefe  Curves,  is 
#*-* *  ?  P 

r  x  —  y  ,  where  p  and  q  are  the  In¬ 
dexes,  and  r  is  the  Lotus  Return  ;  That  is  be- 

q  p 

caufe  of  r  a  liable  Quantity,  x  =  ;  ,  where- 

f—l  .  q - x 

fore  in  Fluxions  p  y  y  —  q  x  a,  and 

I  ^ - j 

from  the  general  Equation,  it  is  y  ;  x 
::  x  :  y,  wherefore  fubftituting  a-  and  y,  inftead 

p——X  q - 1 

of  y  j  and  x  in  the  Eluxional  Equa- 

•  • 

tion,  we  have  p  x  y  =  q y  x,  but  all  x  y  —  all 

S  H  M  N  =  the  Complement,  and  all  y  x  '= 
all  PLMN  =  the  Area:  The  Area  therefore  is 
to  the  Complement  as  p  q.  &).  E.  D. 

PARABOLICK  Spiral.  See  Helicoid  Parabola. 
PARABOLICK  P yr amidoid^  is  a  folid  Figure 
fo  named  by  Dr.  Wallis  from  its  Genefis,  or  For¬ 
mation,  which  is  as  follows. 

Let  all  the  Squares  of  the  Ordinate  Applicates 
in  the  Parabola  be  imagined  to  be  fo  placed,  that 
the  Axis  (hall  pafs  thro’  all  their  Centres  at  Right 
Angles. 

Then  will  the  Aggregate  of  thefe  Planes, 
Which  he  proves  before  to  be  Arithmetically  Pro¬ 
portional  (Prop.  9  Wallis  Con.  Sett.)  form  the 
Parabolick  Pyramidoid. 

Whofe  Solidity  is  gain’d  by  multiplying  the 
Bafe  by  half  the  Altitude  :  The  Reafon  of  which 
is  clear ;  for  its  component  Planes  being  a  Series 
of  Arithmetical  Proportionals  beginning  from  o, 
their  Sum  will  be  =  to  the  Extreams  multiplied 
by  half  the  Number  of  Terms,  i.  c.  in  the  pre- 
fent  Cafe=  to  the  Bafe  multiplyed  by  half  the 
Height. 

5  L 


PARA- 


PAR 


PAR 


PAR  ABOLICK  Cuneus,  is  a  Solid  mentioned 
by  the  fame  Author,  and  formed  thus : 


Multiply  all  the  D  B’s  into  the  DS’s,  or  which 
is  the  fame  thing,  upon  the  Bafe  APB  ered  a 
Pril'm,  whofe  Altitude  (hall  be  A  S  or  P  S;  and 
this  (hall  be  the  Parabolical  Cuneus ,  which  muft 
of  Necefiitybe  equal  to  the  Pyrabolical  Pyramidoid; 
being  all  the  Component  Rectangles  in  one,  are 
feverally  equal  to  all  the  Component  Squares  in 
the  other. 

PAR  ABOLICK  Conoid,  is  a  folid  Figure  made 
by  the  Rotation  of  a  Semi-parabola  about  its  Axis, 
and  is  =  i-  of  its  circumfcribing  Cylinder:  And 
the  Circles  which  may  be  conceived  to  be  the 
Elements  of  this  Figure,  are  in  an  Arithmetical 
Proportion  decreafing  towards  th &  Vortex. 

A  PARABOLICK  Conoid ,  ASB  h  C,  is  to  a 
Cylinder  of  the  fame  Bale  and  Height,  as  i  to  2  ; 
and  to  a  Cone  of  the  fame  Bafe  and  Height, 
as  1  -f  to  1. 


Let  B  D  be  divided  into  Three  equal  Parts; 
then  □  A  D  :  □  S  H  :  :  B  D  :  B  H,  (by  the  fe- 
cond  Property  of  the  Parabola )  that  is,  as  3  to  1, 
and  □  A  D  :  □  T  I  :  :  B  D  :  B  I  :  :  3  :  2. 
Wherefore  ’tis  plain,  that  the  Squares  on  S  H, 
T  I  and  A  D,  (as  alfo  on  S  h,  T  z,  and  A  C) 
and  the  Circles  anfwering  to  them,  will  be  in  A- 
rithmetical  Progreffion,  or  as  1,  2,  3  ;  and  thus 
it  will  be  ad  Infinitum ,  if  the  three  Divifions  be 
biffeded,  and  thofe  again  biffeded,  &c.  But  a 
Rank  of  Numbers  in  fingle  Arithmetical  Pro- 
greflion,  will  be  to  a  Rank  of  as  many  equal 
to  the  greateft  as  1  to  2,  and  confequently,  the 


Parabolick  Conoid,  will  be  but  juft  half  the  Cylin¬ 
der.  E.  D. 

And  a  Cone  being  f  of  Cylinder ,  the  Conoid  will 
be  =2  1  y  of  it ;  and  therefore  Cylinder  Conoid, 
and  Cone  will  be  as  3,  1  f,  1. 

PARABOLICK  Spindle,  is  a  folid  Body  made 
by  Rotation  of  a  Semi-parabola  about  its  Ordinate; 
and  is  equal  to  T-f  of  its  circumfcribing  Cylinder, 
Cavalerius  Ex  ere.  Geometr.sy.  282. 

PARABQLISMUS,  the  fame  with  a  Depref- 
fion  of  an  Equation.  See  Equation,  N  3. 

PARABOLOIDS,  [of  axh  and  Gr. 
Form]  are  Paraboliform  Curves  in  Geometry  ; 
whofe  Ordinates  are  fuppofed  to  be  in  a  Suhtri- 
plicate,  Subquadruplicate,  fsV.  Ratio  of  their  re- 
fpedive  Abfcijfe  ;  and  putting  x  for  the  Ablcifla, 
y  for  the  Ordinate,  and  p  for  the  Parameter,  the 
Equation  for  the  Cubical  Paraboloid  will  be 


|  P± 


x=:y  3 


In  the  Biquadrical  Paraboloid,  the 

Cube  of  the  Parameter  into  the  Abfciffa  is  equal 
to  the  Biquadrate  of  the  Ordinate ;  that  is 
plx—y 4\-  and  fo  of  other  Paraboloids  ad  infinitum . 

But  there  is  alfo  another  Species  of  the  Para¬ 
boloids  ;  v.  gr.  1.  Suppofe  the  Parameter  multi¬ 
plied  into  the  Square  of  the  Abfciffa  to  be  equal 
to  the  Cube  of  the  Ordinate;  that  is,  pxx—yi. 
Then  the  Curve  is  called  a  Semicubical  Parabolid. 

PARACELSISTICK  Medicines.  See  Fler- 
metical. 


PARACENTESIS,  Gr.]  or  Pun- 

flio,  is  a  Perforation  of  the  Cheft,  or  Abdomen. 
It  is  made  in  the  Bread:,  when  that  is  duffed 
with  putrified  Matter,  or  Water,  and  then  the 
Perforation  is  made  in  the  Side  between  the  fifth 
and  lixth  Vertebra.  It  is  made  in  the  Abdomen , 
when  that  is  dwelled  by  a  Droplie,  and  near  the 
Line  a  Alba ,  in  the  Mufcles,  that  either  afeend 
right  or  oblique:  In  which  laft  Cafe  if  a  Man  be 
ftrong,  and  has  taken  a  Purge,  and  alfo  his  Lungs, 
and  the  reft  of  his  Entrails  be  uncorrupted,  when 
you  fee  the  Navel  doth  protuberate,  there  you 
muft  make  the  Incifion  ;  don’t  let  Purulency  and 
Water  come  out  both  together,  for  that  were  to 
kill  the  Patient,  but  one  after  the  other :  As  in 
Seven  Days  about  a  Pound,  or  a  pound  and  a 
half,  as  the  Patient  can  endure  it;  after  the  Ope¬ 
ration  is  finifhed,  draw  the  Wound  up  with  an 
Aftringent  Plaifter.  Blanchard. 

PARACENTRICK,  [of  and  Gr. 
a  Centre]  Motion  of  Impetus,  is  a  Term  in  the  new 
Aftronomy,  for  fo  much  as  the  Revolving  Planet 
approaches  nearer  to,  or  recedes  farther  from  the 
Sun,  or  Centre  of  Attradion. 

Thus  if  a  Planet  in  A 
move  to  B,  then  is  SB — 
1*  — S  A  £B,  the  Paracen- 
trick  Motion  of  that  Pla- 
1  net.  Hayes,  p.  293. 

A  PARACENTRICK&/- 
licitation  of  Gravity,  or 
Levity  (which  is  all  one 
with  the  Vis  Centripeta) 
is  in  Aftronomy  exprefled 
by  the  Line  A  L  drawn 
from  the  Point  A  parallel 
to  the  Ray  S  B  (infinitely 
near  S  A)  until  it  interfed 
the  Tangent  B  L. 
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PARACIUM,  in  Law,  iignifies  the  Tenure  that 
is  between  Paraceners,  viz.  that  which  the  young- 
eft  owes  to  the  eldeft. 

PARCYNANCHE,  [of  and  xwotyxn  of 
xi a  Dog  and  uyxu  Gr.  to  ft r angle]  is  an  inflam¬ 
mation  with  a  continual  Fever  and  Difficulty  of 
Breathing  excited  in  the  outward  Mufcles  of  the 
Larynx. 

PARACMASTICA,  [of  Gr.]  is  a 

daily  declining  Fever  ;  alfo  declining  Age.  Blan¬ 
chard. 

PARADE,  is  a  military  Word,  fignifying  the 
Place  where  Troops  ufually  draw  together,  in 
order  to  mount  the  Guards,  or  for  any  other 
Service. 

PARADIGRAMMATICE,  is  the  Art  of  ma¬ 
king  all  Sorts  of  Figures  in  Plaijler.  The  Ar- 
tifts  in  this  are  called  Gypfochi. 

PAR  A  GO  RICKS,  [  t  x^ecya^xo)  of  TreiPoiyo’tM 
Gr.  I  mitigate ]  Medicines  that  mitigate  or  af- 
lwage  Pain. 

PARALLAX,  [  Tet’oLhXetZ'ti;  of  'TTttoa.x'Keio)  to  va¬ 
ry  alternately ]  is  that  Arch  of  a  great  Circle,  paf- 
fing  thro’  the  Zenith  and  true  place  of  the  Sun 
or  Stars,  and  intercepted  between  the  true  and 
apparent  place. 


z 


A,  denotes  the  Centre  of  the  Earth. 

B,  the  Place  on  the  Superficies  of  the  Earth, 
from  whence  the  Star  is  fee n. 

0  )>  the  Stars  or  Planets  Places  in  their 
Orbs. 

A  £  C,  A  ©  E,  A  >  G,  the  Lines  of  their  true 
Places. 

B  D,  B  ©  F,  B  )  ,  the  Lines  of  their  ap¬ 
parent  Places. 

Here  the  Angle  made  by  the  Interfedlion  of 
the  faid  two  Lines  thro’  the  Body  of  the  Planet, 
is  the  Angle  of  Parallax. 

That  is, 

In  Man  the  Angle  A  &  B  =  Angle  C  $  D, 
(by  1 5  e.  i.) 

In  the  Sun ,  the  Angle  of  Parallax ,  is  the 
Angle  A  ©  B  =  Angle  E  ©  F. 

In  the  Moon ,  it  is  the  Angle  A  >  B  =  Angle 

G  >  H. 

Here  ’tis  manifeft,  that  the  nearer  the  Star  is  to 
the  Horizon,  and  Center  of  the  Earth,  the  grea¬ 
ter  is  the  Parallax :  Whence  it  is,  That  the  Or¬ 
bit  of  the  Moon  being  neareft  to  the  Earth,  her 


Parallax  is  grcatelt  and  molt  perceptible:  For 
the  Semi-diameter  of  the  Earth  bears  a  greater  Pro¬ 
portion  to  the  Semi-diameter  of  the  Moon’s  Or¬ 
bit  than  to  any  of  the  reft. 

The  Horizontal  Parallax  of  the  Moon  is  the 
Difference  between  her  Real  and  Apparent  Place 
when  (lie  is  either  Rifing  or  Setting.  As  fuppofe 
her  Setting,  then  the  Angle  of  the  Horizontal 
Parallax  will  be  B  >  Az:OAR,  The  Know¬ 
ledge  of  the  Quantity  of  which,  is  of  the  greateft 
Ufe  in  Aftronomy  ;  becaufe  from  thence  the  Di- 
ftanceof  the  Moon,  Sun,  (or  other  Planet)  from 
the  Earth  may  mofteafily  be  had  ;  for  in  the  Tri¬ 
angle  BA.)  :  A  B  the  Semi-diameter  of  the 
Earth,  B  the  Right  Angle,  and  >  the  Angle  of 
the  Parallax  being  known,  ’tis  eafie  to  find  any 
Side  or  Angle  fought,  and  confequently  A  >  ,  the 
Diftanceof  the  Moon  from  the  Earth.  This  came 
firft  to  be  difeovered  by  the  ancient  Aftronomers, 
thus : 

They  obferved.  That  the  apparent  Semi-diur¬ 
nal  Motion  of  the  Moon  was  but  4  Degrees, 
whereas  in  Reality  and  Truth,  it  was  6  Degrees: 
Wherefore  they  concluded,  That  the  Moon’s 
Place  was  put  forward  in  her  Rifing  1  Degree, 
and  as  much  put  backwards  in  her  Setting  ;  which 
muff:  needs  caufe  her  vifible  Motion  above  the 
Earth  in  12  Hours,  to  be  obferved  nearly  2  De¬ 
grees  lefs,  than  the  half  of  12  Degrees,  her  ap¬ 
parent  Motion  in  24  Hours. 

Wherefore  from  hence  they  concluded  the  Ho¬ 
rizontal  Parallax  to  be  juft  1  Degree:  which  hav¬ 
ing  found,  ’twas  eafie  todifeover,  that  A  )  muff 
be  near  60  times  A  B,  or  60  Semi-diameters  of 
the  Earth  (i.  e.  at  70  Miles  to  a  Degree,  and  4000 
Miles  the  Earth’s  Radius)  240000  Miles  Englijh. 

Mr.  Auzout  gives  you  a  Method  to  find 
the  Moon’i  Parallax,  thus ;  On  a  Day 
when  jhe  is  in  her  Perigee,  or  Apogee, 
and  in  the  moft  Boreal  Signs , 

Takeher  Diameter  towards  the  Horizon,  and 
then  towards  the  South,  with  her  Altitude  above 
the  Horizon ;  the  Difference  of  wdiich  Diame¬ 
ters  will  {hew  the  Proportion  of  her  Diftance 
with  the  Semi-diameter  of  the  Earth  ;  but  this  is 
beft  of  all  done  in  thofe  places  where  {he  pafles 
thro’  the  Zenith. 

If  the  Moon’s  Horizontal  Parallax  could  be 
truly  and  exadlly  found,  it  would  be  of  prodigious 
Advantage  ;  for  by  it  the  Longitude  of  places  on 
Land  (and  tolerably  w7ell  at  Sea)  might  be  difeo¬ 
vered. 

Captain  PTalley  faith  (at  the  End  of  hisOhferva- 
tions  and  Catalogue  of  the  Southern  Stars),  “  That 
“  ’tis  the  Want  of  a  true  Knowledge  of  Gcome- 
“  try ,  which  hath  occafioned  the  Defeats  and 
“  Miftakesof  Aftronomers  as  to  this  Point.” 

He  there  gives  three  Ways  to  find  the  Moon’s 
Parallax,  which  are  nearly  Geometrical ,  of  which 
the  firft  feems  the  beft;  and  is  thus: 

Let  two  times  of  Obfervation  be  taken  v  hen 
the  Sun  is  (nearly)  equally  diftantfrom  each  Node 
of  the  Moon,  and  when  the  Moon  alfo  is  to  be 
Northerly  in  one  Node,  and  Southerly  in  the  o- 

ther; 
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ther;  in  thefe  things  there  needs  no  great  Exad- 
nefs,  becaufe  the  Differences  of  Latitude  may  be 
fufficiently  lupplied  from  the  Tables. 

At  thefe  times  of  Obfervation,  let  the  vifible 
Places  of  the  Moon,  both  in  Longitude  and  La¬ 
titude  be  taken  together  with  her  vifible  Alti¬ 
tudes  and  Diameters,  which  let  be  reduced  to 
the  Horizontal ;  then  from  the  times  and  vifible 
Places,  let  in  each  Obfervation  the  Vertical 
Angle  be  computed,  which  is  made  with  the 
Circle  of  Latitude  at  the  Moon’s  Centre;  and 
then  the  Difference  by  which  the  Southern  Lati¬ 
tude  exceeds  the  Northern  (in  our  Northern  Part 
of  the  World)  is  the  Sum  of  the  Parallaxes  of 
Latitude,  which  muff  be  divided  into  two  Parts ; 
which  to  do,  put  into  one  Sum  the  Logarithms 
of  the  Sine  of  the  Horizontal  Semi-Diameter  of 
the  vifible  Diftance  of  the  Moon  from  the  Ver¬ 
tex,  and  the  Complement  of  the  Angle  of  the 
Vertical  Circle,  with  the  Cycle  of  the  Latitude, 
in  each  Obfervation. 

Then  out  of  the  greater  Sum,  take  the  leffer, 
and  to  the  Difference  add  Radius,  the  Sum  fhall 
be  the  Logarithm  of  the  Tangent  of  an  Ark, 
from  whence  take  45  Degrees  :  Then  will  it  be 
as  Radius  to  the  Tangent  of  the  remaining  Ark  :  : 
So  is  the  Tangent  half  of  the  Sum  of  the  Paral¬ 
lax,  to  the  Tangent  of  half  their  Difference:  But 
the  half  Sum  and  half  Difference  together,  is  the 
greater  Parallax  of  Latitude,  and  the  Difference 
between  them  is  the  leffer.  Take  this  Parallax 
of  Latitude  out  of  the  vifible  Southern  Latitude  j 
or  add  it  to  the  Northern,  and  it  will  ffiew  the 
Inclination . 

And  then  laftly,  it  will  be  as  the  Redangle 
under  the  Sines  of  the  Diftance  feen  from  the 
Zenith,  and  of  the  Complement  of  the  Angle  of 
the  Vertical  Circle  with  the  Circle  of  Latitude, 
is  to  the  Square  of  the  Radius  :  :  So  is  the  Sine  of 
the  Parallax  of  Latitude,  to  the  Sine  of  the  Hori¬ 
zontal  Parallax. 

And  there  is  between  the  Sine  of  the  Horizon¬ 
tal  Semi-diameter  of  the  Moon,  and  the  Hori¬ 
zontal  Parallax,  fo  conftant  a  Proportion  that  if 
it  can  be  but  once  known,  the  Moon’s  Parallax 
at  any  time  will  be  had  from  the  Obfervation  of 
her  Diameter. 

All  the  Difficulty  of  thisProcefs,  is,  inobferv- 
ing  the  vifible  Latitudes  of  the  Moon,  and  which 
indeed  cannot  be  had  without  the  Help  of  the 
fixed  Stars,  whofe  Latitudes  are  in  no  Catalogue 
yet  extant,  corred  to  a  Minute  :  Therefore  the 
accurate  Solution  of  this  Problem  mull  depend 
on  fome  better  Tables  than  are  yet  publiffied. 
And  thofe  I  hope  we  mayexped  from  the  mod 
Accurate  Aftronomer,  Mr.  Flamjleed ,  when  he 
hath  finiffied  his  Catalogue  of  the  fixed  Stars, 
which  he  is  now  about. 

In  the  ingenious  Dr.  Gregory's  AJlronomia  Phy- 
fica  dsf  Geometrica ,  you  have  a  great  and  very 
ufeful  Variety  of  Propofitions  for  the  finding  the 
Parallax,  Vide  Lib.  2.  Set?.  7. 

Though  there  be  no  Parallax  of  the  Fixed  Stars, 
in  refped  ofthe  Earth’s  Semi-diameter,  the  whole 
Body  of  the  Earth  being  but  a  Point  in  reference 
to  the  diftance  between  us  and  the  Fixed  Stars ; 
yet  in  refped  of  the  annual  Orbit  of  the  Earth, 
it  hath  juftly  been  expeded  by  Aftronomers,  that 
fome  Parallax  fhould  be  found :  And  this  would 
be  a  Difcovery  of  great  Moment,  if  it  could  be 


made  ;  becaufe  it  would  be  an  undoubted  De- 
monftration  for  the  annual  Motion  of  the  Earth 
round  the  Sun,  if  any  fuch  Parallax  could  bedif- 
covered. 

This  the  ingenious  Dr.  Hook  attempted  to  find 
by  obferving  the  various  Diftance  of  a  fixed  Star 
from  the  Zenith  (fee  a  Differtation  of  his  defign- 
edly  written  on  this  Subjed).  And  our  excellent 
Aftronomer  Mr.  Flamjleed ,  adually  did  obferveit 
by  the  Accefs  and  Recefs  of  a  Fixed  Star  to  and 
from  the  Pole  of  the  Equator  at  different  times  of 
the  Year. 

And  he  affures  us,  in  his  Letter  to  Dr.  Wallis , 
written  Decemb.  20.  1698,  and  publiffied  in  the 
Latin  Edition  ofDr.  Wallis’ s  Works :  “  That  he 
“  found  the  Diftance  of  a  Fixed  Star  near  the 
{c  Pole  of  the  World  to  be  40  Seconds,  or  45  Se- 
<c  conds  nearer  to  it  at  the  Winter-Solftice  than 
“  at  the  Summer  one.”  And  this  heobferved  for 
Seven  Years  together  with  great  Accuracy. 

So  that  he  judges  the  Objedion  of  Ricciolus 
againft  the  Earth’s  Motion  to  be  entirely  remo¬ 
ved,  and  its  Revolution  round  the  Sun  proved. 

Dr.  Gregory  feems  not  fatisfied  with  this  Proof, 
(though  he  believes  the  Dodrine  from  other 
Principles)  but  inclines  rather  to  the  Opinion  of 
Copernicus ,  That  the  Diameter  of  the  Earth’s  an¬ 
nual  Orbit  is  infenfible,  in  refped  of  the  Diftance 
of  the  Fixed  Stars.  But  others  may  judge  whe¬ 
ther  he  brings  Reafons  fufficient  to  overthrow 
Obfervations  fo  carefully,  and  fo  often  made,  as 
thofe  produced  by  Mr.  Flamjleed .  See  his  Ajlron. 
p.  275,  276. 

PARALLAX  of  Latitude,  an  Arch  of  a  great 
Circle  paffing  by  the  Poles  of  the  Zodiack  to  the 
apparent  Place  of  the  Star,  and  intercepted  be¬ 
tween  two  Circles  of  the  Ecliptick  equally  di- 
ftant,  whereof  the  onepaffeth  by  the  true  Place  of 
the  Star,  and  the  other  by  the  apparent  Place. 

PARALLAX  of  Longitude  is  an  Arch  of  the 
Ecliptick  (or  Parallel  thereto)  intercepted  be¬ 
tween  two  great  Circles,  whereof  the  one  pafleth 
from  the  Poles  of  the  Ecliptick,  and  the  true  Place  ; 
the  other  from  the  faid  Poles  by  the  apparent 
Place:  So  that  the  Parallax  of  Longitude  is  only 
the  Difference  of  the  true  apparent  Place  accord¬ 
ing  to  the  Longitude  of  the  Ecliptick. 

PARALLAX,  in  th zLeipftck  Ads  for  Otlober 
1685,  there  is  an  Account  of  the  Cajfinian  Me¬ 
thod  of  finding  the  Parallaxes  and  Diflances  of  the 
Planets  from  the  Earth  ;  pradifed  at  Rome  by  the 
Abbot  Fran.  Blanchinus. 

PARALLAX  Diurnal  of  the  Sun.  How  to 
find  it,  fee  under  Sun  in  this  Vol. 

PARALLAX  of  AJcenfion  and  Dejcenfion  [is  an 
Arch  of  the  Equator,  whereby  the  Parallax  of  the 
Altitude  increafes  or  diminiffies  the  Longitude. 

PARALLAX  of  Declination  [ Ajlronomy]  is  an 
Arch  of  a  Circle  of  Declination,  whereby  the  Pa¬ 
rallax  of  the  Altitude  increafes  or  diminiffies  the 
Declination  of  a  Star. 

PARALLAX  [in  Levelling']  is  the  Angle  con¬ 
tained  between  the  Line  of  the  true  Level,  and 
the  Line  of  the  apparent  Level. 

PARALLACTICAL  Angle ,  is  an  Angle  made 
by  the  oblique  cutting  of  a  Circle  of  Altitude, 
or  Vertical  Circle  with  the  Ecliptick.  How  to 
find  it,  fee  Angle  of  the  Ecliptick  with  the  Vertical 
Circle.  PARALLEL 
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PARALLEL  Lines,  in  Geometry,  are  thofe 
which  run  always  equi-diftant  from  each  other;  fo 
that  if  they  were  infinitely  produced,  they  would 
neither  go  further  from,  nor  come  nearer  to  each 
other;  and  their  Diftance  is  always  meafured 
by  a  Perpendicular,  which,  where-ever  it  be  ta¬ 
ken,  is  of  the  fame  Length,  or  is  always  equal  to 
it  felf. 
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Thus  the  two  Lines,  a  b  and  d  e ,  are  Parallel , 
if  they  are  equally  diftant  from  each  other  in  a  e , 
BD,  b  d,  gnd  in  all  other  Places. 

COROLLARY  I. 

Parallel  Lines  P  p ,  have  the  fame  Inclination 
one  as  the  other,  to  2ny  Right  Line  as  ZZ, 
which  cuts  or  crofleth  them  both,  and  conse¬ 
quently  (fince  an  Angle  is  the  mutual  Inclination 
of  two  Lines  which  meet  in  a  Point)  the  Exter¬ 
nal  Angle  o  or  a ,  mull  be  equal  to  the  Internal 
and  oppofite  One ,  fox  b :  that  is,  ozz :f,  and  azzb. 
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For  if  o  be  not  equal  to /,  and  a  not  equal  to 
b,  it  muft  be  becaufe  the  upper  Parallel  P,  i3 
either  more  or  lefs  inclined  to  Z  Z,  than  the  low¬ 
er  Parallel  p  is ;  which  if  true,  then  the  Line 
cannot  be  parallel ;  which  contradicts  the  Sup- 
pofition. 

PROPOSITION. 

A  Right  Line  Z  Z  falling  on  two  Parallel  Lines 
P  p ,  makes  the  alternate  Angles  o  =/,  and  e 
zz  b;  alfo  ozz  d,  and  a  zzg,  and  the  two  In¬ 
ternal  Angles  c  •+*  b ,  or  e  -f ~f  zz  to  two  Right 
ones. 


That  is,  and  {Ci/}  '=&lLt 

C  4  <2  zzg  J 


DEMONSTRATION. 

1.  czzf,  becaufe  czzo,  its  Vertical  or  oppo¬ 
fite  Angle,  and  o  —f  \  by  the  precedent  Corol¬ 
lary. 

2.  ezzb ,  becaufe  rrto a,  which  is  zz  b,  pro¬ 
ved  the  fame  way. 

3.  ozzd ,  becaufe  zz  c,  zzf,  zz  d. 

4.  azzg ,  becaufe  —  e,  zz  b,  zzg. 

5.  e-\~b,  zzz  Z,  becaufe  b  -+-/=  2  L ,  (by 

13  1  Euclid.)  and  /zz  c  by  Step.  1.  Wherefore 

c  -|-  b  —  2  L. 

6.  e  f  zz  2  L,  becaufe  f  -f~  b  zz  2  Z,  (by 
13  e  1)  and  ezzb  (by  Step.  2.)  Wherefore  e 

/=  2  L.  See  the laji  Figure. 

COROLLARY  II. 

Two  Right  Lines  as  Z  Z,  parallel  to  a  Third, 
as  T,  are  parallel  to  each  other.  For  fince  the 
Angle  azz  b ,  and  c  alfo  =  b ,  becaufe  the  Outer 
Lines  are  parallel  to  the  inner  one;  Therefore  the 
Angle  azzc ,  i.  e.  the  two  outer  Lines,  are  alfo 
parallel  by  Cor .  1. 


A  Right  Line ,  as  Z  Q,  being  given ,  to  draw  ano¬ 
ther  parallel  to  it ,  thro ’  A,  a  given  Point. 


B 


From  A  draw  a  Line  making  any  Angle,  as 
A  B  Q,  with  the  given  Line;  then  fetting 
one  Foot  of  the  Compafles  in  A,  make  the  Angle 
B  a  C  =  A  B  ,  to  fhall  C  A  O  be  the  Line 
required,  for  the  Angle  A  is  =  to  the  Alternate 

one  B.  ,  ,  - 

PARALLEL  sphere ,  is  where  the  Poles  are  in 

the  Zenith  and  Nadir,  and  the  Equator  in  the 

5  M  Horizon 
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Horizon,  which  is  the  Cafe  of  fuch  (if  any  fuch 
there  be)  who  live  diredtly  under  the  North  and 
South  Pole. 

The  Confequences  of  this  Pofition  are,  That 
the  Parallels  of  the  Sun’s  Declination  will  alfo  be 
Parallels  of  his  Altitude. 

The  Inhabitants  can  fee  only  fuch  Stars  as  are 
on  their  Side  the  Equinoctial;  and  they  muff 
have  fix  Months  Day,  and  fix  Months  a  continual 
Night  every  Year;  and  the  Sun  can  never  be 
higher  with  them,  than  23  Degrees  30  Minutes, 
which  is  not  fo  high  as  he  is  with  us  in  February. 

PARALLEL  Ruler ,  is  an  Inftrument  made  of 
BrafsP  Steel,  or  Wood,  to  draw  Lines  parallel 
to  each  other;  of  great  Ufe  in  Fortification,  Ar¬ 
chitecture,  and  many  other  Parts  of  th q  Mathe- 
jna  ticks. 

PARALLEL  Sailing  in  Navigation,  is  failing' 
under  a  Parallel  of  Latitude  ;  of  this  there  are 
but  3  Cafes.  1.  Given  Departure  and  Diftance. 
Required  Latitude. 

The  Canon  is,  As  Diff.  of  Longitude  to  Rad. 

:  :  fo  is  Diftance  to  Cofine  of- the  Latitude. 

2.  Given  Diff.  of  Longitude  between  two  pla¬ 
ces  under  the  fame  Parallel ;  required  their  Di¬ 
ftance. 

The  Canon  is,  As  Rad.  to  Diff.  Longitude  : :  fo 
is  the  Cofine  of  Lat.  to  Diftance. 


Circles  drawn  thro’  the  middle  of  every  Climate , 
dividing  them  into  two  Halves,  which  are  called 
Parallels. 

PARALLELISM  Gr.J  of  the 

Earth’s  Axis,  is  the  Earth’s  keeping  its  Axis  in  its 
annual  Revolution  round  the  Sun,  in  a  Pofition 
always  parallel  to  it  felf,  which  it  doth  nearly, 
but  not  exadly ;  for  tho’  the  Difference  be 
infenfible  in  one  Year,  Dr.  Gregory  in  his  Ajlro - 
tiomy  faith,  It  becomes  fenfible  enough  in  many 
Years. 

This  Parallelifm  he  fhews  to  be  the  neceffary 
Refult  of  the  two  Motions  of  the  Earth,  that  is, 
round  its  Axis,  and  its  Annual  one,  and  that  there 
needs  no  third  Motion  be  feigned  to  explain  it, 
or  account  for  it:  For  as  the  Earth  moves  An¬ 
nually  round  the  Sun  ('without  the  Diurnal  Mo¬ 
tion)  itmoves  only  according  to  its  Centre  of  Gra¬ 
vity;  and  each  Point  and  Line  in  it  keeps  always 
the  fame  Pofition.  Let  its  Axis  be  one  of  thofe 
Lines ;  the  Diurnal  Revolution  of  theEarth  round 
this  (which  as  to  that  Motion  is  fuppofed  im¬ 
moveable)  cannot  change  the  Pofition  of  it;  and 
therefore  it  will  be  always  the  fame,  i.  e.  always 
Parallel  to  it  felf. 

PARALLELOGRAM,  Gr.J 

in  Geometry  is  a  Right  Lined  Quadrilateral  Fi¬ 
gure,  whofeoppofite  Sides  are  Parallel  and  Equal. 
To  find  its  fuperficial  Content:  See  Area. 


3.  Having  the  Diftance  between  two  Places  in 
the  fame  Latitude,  required  their  Difference  of 

Longitude. 

The  Canon  is,  As  the  Co-fine  of  Lat.  to  Di¬ 
ftance  :  :  fo  is  Rad.  to  Diff.  Longitude. 

PARALLELS  of  Altitudes ,  or  Almacanters ,  are 
Circles  parallel  to  the  Horizon,  imagined  to  pafs 
thro’  every  Degree  and  Minute  of  the  Meridian, 
between  the  Horizon  and  Zenith,  having  their 
Poles  in  the  Zenith.  And  on  the  Globes  thefe  are 
defcribed  by  the  Divilions  on  the  Quadrant  of  Al¬ 
titude. ,  in  its  Motionabout  the  Body  of  the  Globe, 
when  ’ t is  lcrewed  to  the  Zenith  of  any  Place. 

PARALLELS  of  Latitude ,  on  the  Terrejirial 
Globes ,  are  the  fame  with  Parallels  of  Declinatioti 
on  the  Celeflial.  But  the' 

PARALLELS  of  Latitude  on  the  Celefial 
Globes ,  are  fmall  Circles  parallel  to  the  Ecliptick , 
imagined  to  pafs  through  every  Degree  and  Mi¬ 
nute  of  the  Colures ,  and  are  reprefented  there  by 
the  Divilions  of  the  Quadrant  of  Altitude ,  in  its 
Motion  round  the  Globe,  when  it  is  fcrewed  over 
the  Poles  of  the  Ecliptick. 

PARALLELS  of  Declination ,  are  Circles  paral¬ 
lel  to  the  Ecyuinodtial ,  imagined  to  pafs  thro’  every 
Degree  and  Minute  of  the  Meridians,  between 
the  Equinoctial  and  each  Pole  of  the  World. 

PARALLEL  Rays,  in  Opticks,  are  thofe  that 
keep  an  equal  Diftance  from  the  vifibleObjed  to 
the  Eye,  which  is  fuppofed  to  be  infinitely  re¬ 
mote  from  the  Objed. 

PARALLEL  Planes,  are  thofe  Planes  which 
have  all  the  Perpendiculars  drawn  betwixt  them 
equal  to  each  other;  that  is,  when  they  are  every 
where  equally  diftant. 

PARALLEL  Circles  on  the  Globes ,  the  fame 
with  the  Lefer  Circles. 

PARALLELS  alfo  on  \hzTerreJlrial  Globe ,  are 


The  Formation,  or  Generation  of  #// Parallelograms, 
Squares  and  Redangles,  may  be  thus  conceived. 
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If  a  Right  Line,  as  A  D,  having  one  ofits  Ends 
or  points  in  the  Top  (or  Vertex  A)  of  the  Angle 
E  A  B,  be  fuppofed  to  move  downwards,  with 
a  Motion  always  Parallel  to  it  felf  in  its  firft  fi- 
tuation:  And  as  it  moves  thus,  always  keep  its 
faid  End  A  in  the  Line  A  E  ;  till  at  laft  it  be 
moved  down  fo  low,  as  that  it  is  all  of  it  gotten 
within  the  Legs  of  the  Angle,  and  is  come  to  lie 
in  the  Situation  E  B:  ’Tis  plain,  this  Line  A  D 
will  by  its  Motion  downwards  have  defcribed  the 

Quadri- 
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Quadrilateral  Figure  A  D  B  E.  And  as  in  its 
Defcent,  the  Line  A  D  continually  cuts  the 
Line  A  B,  fo  it  will  defcribe  alfo  on  each  fide  of 
A  B  the  two  equal  Triangles  A  D  B  and  A  E  B. 
The  Parts  of  the  former  of  which,  do  continu¬ 
ally  decreafe,  as  thofe  of  the  latter  A  E  B  do  in- 
creafe. 

Alfo,  if  either  Leg  of  an  Angle  E  A  D,  as  fup- 
pofe  the  Leg  A  D,  or  any  part  of  that  Leg 
A  B,be  conceived  to  move  along  the  other  A  E, 
with  a  Motion  Parallel  to  its  firft  Situation*  it 
will  alfo  defcribe  a  Quadrilateral  Figure,  which 
if  the  Defcribent  Line  A  B,  be  equal  to  the  Diri¬ 
gent  A  E,  (for  fo  thofe  two  Lines  may  be  called) 
will  be  an  Equilateral  one.  But  when  the  Dili¬ 
gent  is  either  longer  or  fhorter  than  the  Defcri¬ 
bent  Line,  then  the  oppofite  Sides  of  the  Figure 
only  will  be  equal. 

From  which  Formation  of  Quadrangles,  (and 
alfo  of  Triangles)  thefe  Corollaries  may  be 
deduced. 

COROLLARY  I. 

That  all  Quadrilateral  Figures  thus  formed, 

1  muft  alfo  be  Parallelograms,  or  have  their  oppo¬ 
fite  Sides  equal  and  parallel.  The  Reafon  of 
which  is  becaufe  the  Moving  Line,  or  Defcribent 
AD  is  always  fuppofed  to  be  carried  Parallel  to 
it  felf ;  and  the  Diftance  between  A  and  D,  or 
A  and  B  the  Defcribent  Points,  are  always  the 
fame.  33.  e  1. 

.A  B _ D 
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COROLLARY  II. 

Since  the  Angles  A  and  E  are  together  equal 
to  two  Right  Angles,  if  one  be  a  Right  Angle, 
the  other  mull  be  foalfo ;  and  then  all  the  Angles 
of  the  Figure  will  be  Right  ones,  and  fo  ’twill 
be  a  Rectangle  as  AF  ;  and  if  the  Defcribent  be 
equal  to  the  Dirigent,  the  Figure  will  be  a  Square, 
as  A  G.  Cor.  29.  e  1  Eucl. 

Hence  alfo  ’tis  plain,  That  the  Oppofite  An¬ 
gles  of  every  Parallelogram  are  equal ;  becaufe 
they  do  each  of  them,  with  the  Angle  between 
them,  make  two  Right  Angles. 

COROLLARY  III. 

Whence  it  appears,  That  every  Diagonal  A  B, 
divides  the  Parallelogram  into  two  equal  Parts. 
34  e.  1  Eucl. 

COROLLARY  IV. 

As  alfo,  That  every  Parallelogram  muft  be 
double  to  a  Triangle,  having  the  fame  or  an  equal 
Bafeand  Height 41  e  1  Eucl. 

For  every  Triangle  that  can  be  drawn  on  the 
Bafe  E  B,  or  on  a  Bafe  equal  to  it,  and  having 


the  fame  Height,  or  being  between  the  fame 
Parallel  Lines,  will  be  equal  to  the  Triangle 
A  E  B,  which  is  half  the  Parallelogram  A  B,  per 
Cor .  3. 

COROLLARRYV.  ‘ 

Hence  all  Parallelograms  that  are  between  the 
fame  Parallel  Lines,  and  on  one  the  fame,  of 
equal  Bafes  muft  be  equal. 


\  £  C  >. 


I  fay,  The  Parallelograms  AF,  DE,  GE,  ha¬ 
ving  the  fame  Bafe  D  F,  or  its  equal  G  H,  muft 
be  equal  to  one  another. 

For  th e  Parallelograms  AF,  and  GE,  have 
both  the  Defcribent  and  Dirigent  Lines  equal. 

And  alfo,  A  F,  and  DE,.  have  the  fame  De¬ 
fcribent  Lines  D  F  ;  and  the  Line  D  F,  tho’  it 
go  not  in  the  fame  Dirigent  Line  to  form  the  Pa¬ 
rallelogram  D  E,  yet  it  goes  in  the  whole  but 
the  fame  Perpendicular  Altitude,  and  only  moves 
flower  for  going  obliquely,  but  all  the  Indi  vifibles 
or  Component  Lines  in  one,  muft  be  equal  to 
thofe  in  the  other. 

COROLLARY  VI. 

Hence  alfo  follows,  that  Triangles  on  the  fame, 
or  equal  Bafes  muft  be  equal  if  they  are  between 
the  fame  Parallels ;  becaufe  they  are  the  Halves 
of  equal  Parallelograms. 

COROLLARY  VII. 

Alfo  from  hence  is  eafily  proved,  That  the 
three  Angles  a,  b ,  c ,  of  any  Triangle,  are  equal 
to  two  Right  Angles.  (See  Fig.  1.) 

For  fince  the  Angle  c  -f-  a  -{-0  r±  2  Z,  (be¬ 
caufe  A  D  is  Parallel  to  E  B.) 

And  that£  =  0,  for  the  fame  Reafon. 

Therefore  £  Hhr  -f-  a  =  2  L.  E.  D. 

COROLLARY  VIII. 
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If  the  Line  A  C,  Handing  at  Right  Angles 
with  C  D,  be  divided  into  three  Parts,  as  C  D  is 
into  Five ;  and  being  made  a  Defcribent,  be  mo¬ 
ved  along  theDirigent  CD,  till  it  come  at  laft  to 
the  End  of  it,  and  Hand  in  the  Pofition  B  D  ;  the 
ReCtangle  A  I)  will  by  this  means  bedivided  into 
as  many  little  Rectangles  as  the  Unites  both  in 
the  Defcribent  and  Dirigent  Line  will  produce, 
by  being  multiplied  one  by  another,  that  is  1 5  ;  for 
3  times  5  is  15.  And  this  is  what  is  called  a 
Rectangle  made  between  any  two  Lines,  or  the 
Product  arifing  from  the  Parts  of  the  one  multi¬ 
plied  by  the  Parts  of  the  other. 

And  this  is  ufually  in  the  Latin  Tongue  ex- 
preffed  by  the  Verb  ducere ,  which  fignifies  to  lead 
ox  guide  along.  As,  for  Inftance,  if  the  Line  A  C 
were  to  multiply  C  D,  they  would  fay  in  that 
Language,  Due  A  C  in  C  D;  that  is,  fet  your 
LineA  C  perpendicular  toCD;  and  then  keeping 
it  always  in  that  Pofition,  lead  or  guide  it  along 
till  it  comes  to  the  End  of  C  D,  and  it  will  by  its 
Motion  have  formed  the  ReCtangle  A  D ;  and  by 
its  three  Parts,  the  15  little  ones  within  it.  And 
therefore  in  Latin  Mathematical  Books  the  Pro¬ 
duct  would  be  thus  exprefled,  A  C  DuCta  in 
C  D  =  15. 

And  from  hence ’tis  plain,  that  the  ProduCt  of 
any  two  Numbers  is  equal  to  a  Rectangular  Pa¬ 
rallelogram ,  made  out  of  the  Multiplicand  and  the 
Multiplicator,  or  out  of  the  two  Factors,  as  they 
are  called  by  fome  W riters ;  that  is,  a  ReCtangle 
whofe  two  Sides  are  divided  into  as  many  Parts 
as  there  are  Unites  in  both  FaCtors. 

PARALIPSIS,  Gr.]  (a  Figure  in 

Rhetorick)  is  a  pretended  defire  in  us  of  omit¬ 
ting  what  we  fay ;  as  if  one  fhould  fay,  1  am 
willing  to  forget  the  Wrong  that  my  Enemy  has  done 
me  ;  I  will  not  J peak  of  the  Injury  that  I  have  re¬ 
ceived  from  him ,  See. 

PARALLELOGRAM,  is  alfo  an  Inftrument 
made  of  five  Rulers  of  Brafs  or  Wood,  with 
Sockets  to  Hide  or  fet  to  any  Proportion,  ufed  to 
enlarge  or  diminifli  any  Map  or  Draught  either 
in  Fortification,  Building  or  Surveying,  (Ac. 

PARALLELOGRAM  Protractor ,  is  a  Semi¬ 
circle  of  Brafs,  with  four  Rulers  in  Form  of  a 
Parallelogram ,  made  to  move  to  any  Angle  :  one 
of  which  Rulers  is  an  Index,  which  (hews  on  the 
Semi-circle  the  Quantity  of  any  inward  or  out¬ 
ward  Angle. 

PARALLELOPIPED,  is  a  folid  Figure  con¬ 
tained  under  fi x  Parallelograms,  the  Oppofites  of 
which  are  equal  and  parallel ;  or  ’tis  a  Prifm, 
whofe  Bafe  is  a  Parellelogram.  This  is  always 
triple  to  a  Pyramid  of  the  fame  Bafe  and  Height, 
as  is  demonftrated  under  Proportion  of  Solids ; 
which  fee. 

PAR ALLELOPLEURON,  [of  and 

Gr.]  a  Word  ufed  by  fome  Geometricians 
for  an  ImperfeCt  Parallelogram,  or  kind  of  Tra¬ 
pezium,  having  unequal  Angles  and  Sides,  yet 
not  all  fo,  in  regard  that  at  leaft  fome  of  them  an- 
fwer  to  one  another,  obferving  a  certain  Regula¬ 
rity  and  Proportion  of  Parallels ;  fo  that  they  do 
not  extend  fo  largely  as  Trapeziums,  which  are 
any  Irregular  Fourfided  Figures;  neverthelefs, 
like  them,  they  are  capable  of  being  varioufly 
diverfifyed. 


PARALOGISM,[5r*?«*oy<8-|itoj  ]  js  a  pretended 
Demonftration  or  Method  of  arguing,  but  which 
is  in  reality  fallacious  and  falfe. 

PARALYSIS,  5]  the  Palfey ,  is  an  en¬ 

tire  Lofs  of  voluntary  Motion  Senfe,  or  both, 
either  in  all  the  Body,  or  only  in  fome  Part.  It 
comes  by  either  an  ObftruCtion,  or  Obfcifiion, 
Contufion  or  prefling  of  the  Nerves,  or  by  an 
Indifpofition,  or  ill  Conformity  of  the  Mufcles. 
Blanchard. 

PARALYTICK,  Gr.  of 

Gr.  to  unbind ]  a  Perfon  affeCted  with  a  Paralyfs 
or  Palfy. 

PARAMESE,  (in  the  antient  Mufick)  the 
ninth  Chord  or  Sound  in  the  Diagramma,  or 
Scale  of  Mufick. 

PARAMESUS,  is  the  next  Finger  to  the  Mid¬ 
dle  one,  called  the  Ring-finger. 

PARAMETER,  by  fome,  as  Mydorgius  and 
others,  called  the  Latus  ReCtum  of  a  Parabola , 
is  a  Third  Proportional  to  the  Abfcijfa  and  any 
Ordinate  :  So  that  the  Square  of  the  Ordinate  is 
always  equal  to  the  ReCtangle  under  the  Para¬ 
meter  and  Abfcijfa.  See  the  Demonftration  under 
Parabola. 

This  Word  Parameter ,  ox  Latus  ReCtum ,  is  alfo 
ufed  as  to  the  Ellipfe  and  Hyperbola  ;  but  in  thole 
it  hath  another  Proportion,  as  you  will  find  un¬ 
der  thofe  Words. 

PARAMOUNT,  inourLaw,  fignifies  the  Su- 
pream  Lord  of  the  Fee:  For  there  may  be  a  Te¬ 
nant  to  a  Lord,  that  holdeth  himfelf  another 
Lord  ;  the  former  of  which  is  called  Lord  Mefne , 
and  the  fecond  Lord  Paramount.  And  a  Lord  Pa¬ 
ramount  confifteth  only  in  Comparifon,  as  one 
Man  may  be  great,  beingcompared  to  a  lefs;  and 
little ,  being  compared  with  a  greater.  So  that  none 
Amply  feemeth  to  be  Lord  Paramount  but  only 
the  King,  who  is  Patron  Paramount  to  all  the  Be¬ 
nefices  in  England. 

PARAPET,  in  Fortification,  is  an  Elevation  of 
Earth  and  Stone  upon  the  Rampart,  behind  which 
the  Soldiers  Hand  fecure  from  the  Enemy’s  great 
and  fmall  Shot,  and  where  the  Cannon  is  planted 
for  the  Defence  of  the  Town  or  Fortrefs.  Every 
Parapet  having  its  Embrafures  and  Merlons ,  is 
about  fix  Foot  high  on  the  Side  of  the  Place;  and 
from  Four  to  Five  on  that  towards  the  Country. 
So  that  this  Difference  of  Heights  forms  a  Kind 
of  Glacis  above,  from  whence  the  Mufketeers 
mounting  the  Banquet  of  the  Parapet ,  may  eafily 
fire  into  the  Moats,  or  at  leaft  upon  the  Counter- 
fcarp.  It  ought  alfo  to  be  from  r  8  to  20  Foot 
thick,  if  made  of  Earth;  and  from  6  to  8  if  of 
Stone.  The  Earth  is  much  better  than  Stone,  be- 
caufe  Stone  will  fly  to  pieces  when  battered,  and 
do  rmfehief. 

This  Word  Parapet  is  alfo  given  to  any  Line 
that  covers  Men  from  the  Enemy’s  Fire  :  So 
there  are  Parapets  of  Barrels,  of  Gabions,  of 
Bags  filled  with  Earth,  (Ac. 

PARAPHERNALIA,  or,  according  to  the  Ci¬ 
vil  Law,  Parapharnalia ,  are  thofe  Goods  which  a 
Wife,  befides  her  Dozver  or  Jointure,  is  after  her 
Husband’s  Death  allowed  to  have;  as  Furniture 
for  her  Chamber,  Wearing  Apparel,  (and  Jewels, 
if  fhe  be  of  Quality)  which  are  not  to  be  put  into 
her  Husband’s  Inventory,  efpecially  in  the  Pro¬ 
vince  of  York. 

PARAPHI- 
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PARAPHIMOSIS,  'i^aTif  Gr.]  is  a 

Fault  of  the  Yard,  when  the  Praputium' s  too 
ihort;  alfo  a  Narrownefs  and  Contraction  of  the 
Womb. 

PARAPHRENITIS  [of  and  <Pz wins  Gr.] 
is  madnels  accompanied  with  a  continual  Fever, 
through  the  Inflammation  of  the  Diaphragm, 
with  Difficulty  of  Breathing,  as  the  Ancients 
dream’d.  But  Doctor  Willis  has  confuted  this 
Opinion  of  it,  and  fays  the  Matter  of  it  lies  in  the 
Cerebellum ,  whereby  the  Animal  Spirits  cannot 
flow,  and  thence  the  Midriff  and  Lungs  are  trou¬ 
bled.  Blanchard. 

PARAPHROSYNE,  [irx^xtp^o-G n]  is  a  flight 
fort  of  Doting  in  the  Imagination  and  Judgment. 

Blanchard. 

PARAPLEGIA  PARAPLEXIA, 

of  Trci^x  and  rleiv  Gr.  to  Jlrike ]  A  Species  of 
Paralyfls  orPalfy,  which  ufually  follows  an  Apo¬ 
plexy. 

PARASELENE  [*■*  Gr.]  a  Mock  Moon, 

is  occafioned  by  the  fame  means  as  the  Parhelia 
are  about  the  Sun ;  tho’  not  fo  frequent. 

PARASITICAL  Plants,  are  thofe  which  fome 
call  Epidendra ,  becaufe  they  grow  not  on  the 
Ground,  but  on  the  Arms  or  Limbs  of  Trees,  as 
our  Vifcum  or  Mijletoe  doth. 

PAPvASTiT,  in  Architecture,  are  the  fame 
with  Pilajlers ,  the  Italians  call  them  Membretti. 

PARASTATiT.  See  Epididymis. 

PARASYNANCHE,  [rxgXTvudyxv  of  rtxex  <rvi 
and  Gr.  to  fuffocate]  is  an  Inflammation  of 
the  Mufcles  of  the  upper  Part  of  the  Oefoph'agus , 
with  a  continued  Fever. 

PARATITLA,  [in  Jurifprudence]  Ihort  Notes 
or  Summaries  of  the  Titles  of  the  Digeft  and 
Code,  that  have  been  made  by  feveral  Lawyers, 
In  order  to  compare  and  examine  the  Connexion 
of  the  feveral  Parts  one  with  another. 

PARAVAILE,  in  Common  Law,  fignifies  the 
loweft  Tenant,  or  him  that  is  Tenant  to  one  who 
holdeth  his  Fee  over  of  another;  and  is  called 
Tenant  Paravaile,  becaufe  it  is  pre fumed  he  hath 
Profit  and  Avayle  by  the  Land. 

PARBUNCLE,  is  the  Name  of  a  Rope  in  a 
Ship,  almoft  like  a  pair  of  Slings:  ’tis  feized  both 
Ends  together,  and  then  put  double  about  any 
heavy  Thing  that  is  to  be  hoifed  in  or  out  of  the 
Ship;  having  the  Hook  of  the  Runner  hitched 
into  it  to  hoife  it  up  by. 

PARCEL-wtf^m,  are  two  Officers  in  the  Ex¬ 
chequer  that  make  the  Parcels  of  the  Efcheators 
Accompts,  wherein  they  charge  them  with  every 
thing  they  have  levied  for  the  King’s  Ufe  within 
the  Time  of  their  Office,  and  deliver  the  fame  to 
one  of  their  Auditors  of  the  Court  to  make  an 
Account  with  the  Efcheator  thereof.  See  the 
Practice  of  the  Exchequer,  p.  99. 

PARCELLING  of  the  Seam  of  a  Ship,  is,  af¬ 
ter  it  is  caulked,  to  lay  over  it  a  narrow  piece  of 
Canvas,  and  then  pour  on  it  hot  Pitch  and  Tar. 

PARCENERS,  is  a  Word  taken  either  ac¬ 
cording  to  the  Courfe  of  the  Common  Law,  or 
according  to  Cuftom.  Parceners,  according  to 
the  Courfe  of  the  Common  Law,  are.  Where 
one  feized  of  an  Eftate  of  Inheritance,  hath  Hue 
only  Daughters,  and  dies,  and  the  Lands  defeend 
to  the  Daughters,  then  they  are  called  Parceners, 
and  are  but  as  one  Heir.  The  fame  Law  is,  If  he 
have  not  any  Hue,  but  that  his  Sifters  be  his  Heirs. 
V  o  l.  II. 


Parceners ,  according  to  Cuftom,  are,  Where 
a  Man  is  feized  of  Lands  in  Gavel- kind,  as  in 
Kent,  and  other  Places  franchifed,  and  hath  Ii- 
iue  divers  Sons,  and  dies,  then  the  Sons  are  Par¬ 
ceners  by  the  Cuftom. 

PARCENARY,  in  Law, fignifies  a  holding  or 
occupying  of  Land  pro  indivifo,  by  Joint-Tenants, 
or  otherwife,  called  Co-parceners :  For  if  they  re- 
fufe  to  divide  their  common  Inheritance,  and 
choofe  rather  to  hold  it  jointly,  they  are  laid  to 
hold  in  Parcenary. 

PARCO  Frafto,  is  a  Writ  that  lies  againft  him 
that  violently  breaketh  a  Pound,  and  takeib  out. 
Beafts  thence,  which  for  fome  Trefpafs  done 
upon  another  Man’s  Ground,  are  lawfully  im¬ 
pounded. 

PARENCEPHALOS,  the  fame  as  the  Cere- 
helium. 

PARENCHYMA  [of  a  Plant]  the  Pith  or  Pulp, 
or  that  inner  Part  of  a  Plant,  thro’  which  the  Juice 
is  fuppofed  to  be  diftributed. 

PARENCHYMATA,  [of  vxfivxvxx  of 
to  pour  he  fide  s]  are  the  Intrails  thro’  which 
the  Blood  pafies  for  its  better  Fermentation  and 
Perfection,  as  the  Lungs,  Liver,  Heart  and 
Spleen,  &c. 

Sometimes  the  Word  Parenchyma  is  taken  in  a 
large  Senfe  for  all  the  Intrails.  Blanchard. 

PARENCH  YMOUS  Parts  of  the  Body,  by  the 
Old  Anatomifts,  are  reckoned  fiuch  Flelhy  Parts 
of  it  as  fill  up  the  Interftices  between  the  Veflels, 
and  not  confifting  of  Veflels  themfelves.  But  by 
the  Help  of  the  Microfcope,  and  more  accurate 
Obfervations,  it  hath  been  fince  difeovered,  that 
there  is  no  Part  of  an  Animal  Body  but  what  is  a 
kind  of  Net-work  of  an  innumerable  Quantity  of 
fmall  Capillary  Veflels. 

PARENTHESIS  [zrxgevSsris  of  between 
and  £*S* ri<i  Gr.  Pofition]  a  Number  of  intricate, 
intercalary  Words  inferted  in  a  Difcourfe,  which 
interrupt  the  Senfe  or  Thread  ;  but  yet  feem  ne- 
ceflaryfor  the  fuller  Underftanding  of  the  Subject, 
in  Writing  inclofed  between  (  )  to  diltinguifh 
them  from  the  reft  of  the  Difcourfe. 

PARERGA,  [in  Architecture ]  thofe  Additions 
or  Appendages  that  are  made  by  Way  ot  Orna¬ 
ment  to  a  principal  Work. 

PARERGA,  [in  Painting]  little  Pieces  or 
Compartments  on  the  Sides,  or  in  the  Corners  of 
the  principal  Piece. 

PARGETING  or  Purging,  is  the  Workmens 
Word  for  Plaiftering  of  Walls. 

PARHELII,  [sr««i)A/ey]  and  Parhelia,  or  fuch 
Phenomena  as  we  call  Mock-Suns,  are  the  Repre- 
fentations  of  the  Face  or  Figure  of  the  True  Sun , 
by  Way  of  Refledlion  in  the  Clouds. 

PARIETAL  Bones ,  or  the  Bones  of  the  Sinci¬ 
put,  are  the  thinneft  Bones  of  the  Cranium,  in 
Form  almoft  fquare,  fomewhat  long ;  th,ey  are 
joined  to  the  Os  Frontis  by  the  Sutura  Coronalis , 
to  one  another  in  the  Crown  of  the  Head  by  the 
Sutura  Sagittalis,  to  the  Os  Occipitis  by  the  Lamh- 
doidalis,  and  to  the  OJfa  Temporum  by  the  Sutura 
Squamofa.  They  are  fmooth  and  equal  on  their 
Out-fide,  but  on  their  In-fide  they  have  feveral 
Furrows  made  for  the  Paflage  of  the  Veins  of  the 
Dura  mater.  They  have  each  a  fmall  Hole  neat 
the  Sutura  Sagittalis ,  through  which  there  pals 
fome  Veins,  which  carry  the  Blood  lrom  the 
Teguments  to  the  Sinus  Longitudinal is. 
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PARIETES,  [in  Anatomy ]  Sides,  the  Inclofures 
or  Membranes  which  ftop  up,  or  inclofe  the  hol¬ 
low  Parts  of  Animal  Bodies,  efpecially  thofe  of 
the  Heart ,  the  Thorax ,  (Ac. 

PARISTHMIA,  [ar*f<'e97*fc6  Gr.]  or  Amygdala , 
are  two  Glandules  of  the  Mouth  tied  together  by 
a  broad  flender  Production;  they  have  one  com¬ 
mon  Cavity  large  and  oval,  opening  into  the 
Mouth.  The  Ufe  they  ferve  for  is,  to  tranfmit 
a  certain  flimy  or  pituitous  Matter  into  the  Jaws 
and  Mouth.  They  are  called  alfo  Tonfilla , 
which  fee.  Blanchard. 

PARK  of  the  Artillery ,  is  a  certain  Place  in  a 
Camp  without  Cannon-fhot  of  the  Place  befie- 
ged,  where  the  Cannon,  Artificial  Fires,  Powder, 
and  other  Warlike  Ammunition  are  kept,  and 
guarded  only  by  Pike-men,  to  avoid  Cafualties 
which  may  happen  by  Fire.  Every  Attack  at  a 
Siege  hath  its  Park  of  Artillery. 

PARK  of  Provifions ,  is  another  Place  in  the 
Camp  on  the  Rear  of  every  Regiment,  which  is 
taken  up  by  the  Sutlers,  who  follow  the  Army 
with  all  Sorts  of  Provifions,  and  fell  them  to  the 
Soldiers. 

PARLIAMENT,  comes  from  parler  to  fpeak, 
and  Ment ,  Mind,  in  Fr.  And  the  Writ  which 
fummons  our  Parliament  runs,  ad  confulendum,  &  c. 
de  arduis  Regni Negotiis.  And  therefore  fignifies 
a  folemn  Conference  of  all  the  Eftates  of  the 
Kingdom,  fummoned  together  by  the  King  or 
Queen’s  Authority  to  treat  of  the  weighty  Affairs 
of  the  Realm.  The  ancient  Britains  feem  to  have 
had  no  fuch  Affemblies ;  but  that  the  Saxons  had 
fomethinglike  it,  appears  from  King  Ina’s  Laws, 
who  flourifhed  An.  jiz.  IV.  the  Conqueror  divided 
the  Land  among  his  Followers,  in  fuch  Manner, 
that  every  one  fhould  hold  of  him  in  Capite\  and 
thefe  diftributed  Part  thereof  among  their  Friends 
and  Servants,  who  for  the  fame  owed  them  Suit 
and  Service  in  their  Courts.  The  Chief  of  thefe 
were  called  Barons,  who  thrice  every  Year  affem- 
bled  at  the  King’s  Court,  viz.  at  Chriflmas ,  Eafer 
and  Whitfuntide :  And  then  the  King  was  wont 
to  come  amongft  them  in  his  Royal  Robes,  and 
with  his  Crown  on  his  Head,  to  confult  about  the 
publick  Affairs  of  the  Kingdom.  But  fome  fay, 
this  antient  Cuftom  was  changed  by  H.  i.  who 
in  the  1 6th  Year  of  his  Reign,  fummoned  the 
Commons  to  the  great  Council  at  Salisbury.  Cow- 
el’s  Interpreter. 

PARODICAL  Degrees  in  an  Equation  in  Alge¬ 
bra ,  are  the  feveral  Regular  Terms  in  a  Quadra- 
tick,  Cubick,  Biquadratick  Equation,  (Ac.  the  In¬ 
dexes  of  whofe  Powers  afcend  or  defcend  orderly 
in  an  Arithmetical  Progreffion,as  Z  x  3  Z^w-J-Zr 
=  S  is  a  Cubick  Equation  where  no  Term  is  want¬ 
ing-,  but  having  all  its  Parodick  Degrees  the  Indexes 
of  the  Terms  regularly  defcend  thus,  3,  2,  1,0. 

PARONYCHIA,  Gr.]  a  Whitlow, 

is  a  preternatural  Swelling  in  the  Fingers, and  very 
troublefome :  It  arifes  from  a  {harp  malign  Hu¬ 
mour,  which  fometimes  gnaws  the  Tendons, 
Nerves,  the  Membrane  about  the  Bone,  and  the 
very  Bone  it  felf.  Blanchard. 

PAROTIDES,  Gr.]  are  Glandules 

behind  the  Ears ;  alfo  a  preternatural  Swelling  of 
thofe  Glandules. 

PAROXYSM,  1197*95  Gr.]  a  Fit,  is  Part 
the  Period  of  Difeafes,  whereby  they  increafe 


and  grow  worfe.  It  is  either  Regular,  which  re¬ 
turns  at  certain  Times,  as  in  a  Tertian  or  Quar¬ 
tan  Ague;  or  Irregular,  that  hath  no  certain 
Times,  but  comes  fometimes  one  Day,  fometimes 
another,  as  the  Erratick  Ague.  Blanchard. 

PARRELS,  in  a  Ship,  are  Frames  made  of 
Trucks,  and  Ribs,  and  Ropes,  which  having 
both  their  Ends  fattened  to  the  Yards,  are  fo  con¬ 
trived  as  to  go  round  about  the  Mafts,  that  the 
Yards  by  their  Means  may  go  up  and  down  upon 
the  Mafts.  Thefe  alfo,  with  the  Breaft  Ropes, 
do  fatten  the  Yards  to  the  Mafts. 

PARRICIDE,  fignifies  properly  him  that  kills 
his  Father,  and  maybe  applied  to  him  that  mur¬ 
ders  his  Mother. 

PARSON,  Perfona ,  is  the  Law  Term  for  the 
Redor  of  a  Church;  becaufe  for  his  Time  he 
reprefents  his  Church,  and  fuftaineth  the  Perfon 
thereof,  as  well  in  filing,  as  in  being  fued  in  any 
Adion  touching  the  fame.  Formerly  he  who  had  a 
Church  by  Inftitution  and  Indudion  only  for  his 
own  Life,  was  called  Parfon  Mortal. 

But  any  Collegiate  or  Conventual  Body,  to 
whom  the  Church  was  forever  appropriated,  was 
called  Parfon  Immortal. 

In  the  new  Book  of  Entries,  Verb.  Aid  in  An¬ 
nuity,  are  thefe  Words:  Et  Pradiftus  A.  dicet 
quod  ipje  ejl  Perfona  Pradifta  Ecclefa  de  S.  Imper- 
fonata  in  eadem  ad  Prafentationem  F.  Patronijfa. 
By  which  it  feems  that  Perfonaox  Parfon  anciently 
was  the  Patron,  and  Perfona  Imperfonata  the  Redor 
to  whom  the  Benefice  was  given  by  the  Patron’s 
Right;  which  alfo  Dyer  fheweth,  fol.  221.  So 
that  in  Law,  the  Parfon  Imperfonata  is  he  that  hath 
the  Poffeffion  of  a  Benefice  or  Redory,  be  it  ap¬ 
propriate  orotherwife,  by  the  Ad  of  another. 

PARSONAGE,  or  Reftory,  is  a  Spiritual  Li¬ 
ving  compofed  of  Glebe- Land,  Tythe,  and  other 
Oblations  of  the  People,  feparate  or  dedicate  to 
God  in  any  Congregation,  for  the  Service  of  his 
Church  there,  and  for  the  Maintenance  of  the 
Minifter  to  whofe  Charge  the  fame  is  committed. 

PARTES  Finis  nihil  habuerunt ,  &c.  in  the 
Common  Law  is  an  Exception  taken  againft  a 
Fine  levied. 

Aliquant  PART  [in  Arithmetic <£]  A  Quantity 
which  being  repeated  a  certain  Number  of  times 
becomes  always  either  greater  or  Iefs  than  the 
Whole,  as  6  is  an  aliquant  Part  of  19  and  7  of  22. 

PARTICLES,  are  the  very  fmall  Parts  of  which 
any  natural  Body  is  fuppofed  to  be  compounded  ; 
and  thefe  are  often  called  the  conjlituent  or  compo¬ 
nent  Particles  of  any  natural  Body.  That  thefe  are 
almoft  infinitely  fmall,  the  continual  Effluvia 
which  fome  Bodies  do  continually  emit,  and  this 
without  any  fenfible  Diminution  of  their  Bulk  or 
Weight,  as  well  as  fome  other  Experiments  anff 
Obfervations  do  plainly  (hew.  But  how  to  make 
any  Conjedure  at  the  feveral  Sizes  of  thefe  com¬ 
ponent  Particles  of  Bodies,  whether  they  are  all 
equal  in  Bulk,  or  which  are  greater,  and  how 
much  they  are  fo,  than  others,  is  what  Philofo - 
phers  have  hardly  yet  had  Data  or  Difcoveries  e^ 
nough  to  determine.  But  the  wonderful  Sir  Ifdac 
Newton ,  in  his  excellent  Book  of  Opticks ,  hath 
open’d  a  Door  into  this  new  World,  and  hath 
given  fome  very  good  Rules  whereby  to  guefs  at 
the  Bignefs  of  the  Component  Parts  of  Natural 
Bodies.  For  he  having  (hewn  in  Prop.  5.  Book  2. 
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Part  3.  That  the  tranfparent  parts  of  all  Bodies 
do  mod  probably  exhibit  the  fame  Colours  with 
thin  Plates  of  Glafs,  or  thin  Bubbles  of  Water, 
and  on  the  fame  Grounds ;  provided  they  are  of 
the  fame  Thicknefs  and  of  the  fameDenfity  with 
them.  Andfince  their  Parts  feem  for  the  mod  part 
to  have  the  fame  Denfity  with  Water  or  Glafs,  as 
by  many  Circumftances  ’tis  obvious  to  colleCt. 
To  determine  the  Sizes  of  thofe  Parts,  you  need 
only  have  recourfe  to  the  Tables  in  the  aforefaid 
Book  for  this  purpofe,  in  which  the  Thicknefs  of 
Water  or  Glafs  exhibiting  any  Colour  is  exprefs’d. 
Thus  if  it  be  defir’d  to  know  the  Diameter  of  a 
Corpufcle,  which  being  of  equal  Denfity  withGlafs 
{hall  refleCt  Green  of  the  3d  Order,  (as  he  diftin- 
guifhes  it)  by  looking  into  the  Table,  you  will 

find  that  the  Number  1 6  -fhews  it  to  be  — ^ - 

1 000 000 

parts  of  an  Inch.  In  the  general  he  proves  alfo, 
That  the  Parts  of  Bodies  on  which  their  Colours  de¬ 
pend  are  denfer  than  the  Medium ,  ivhich  pervades 
their  Interfiles.  Prop.  6.  B.  2.  part.  3. 

He  fhews  alfo  at  the  End  of  his  Latin  Opticks , 
That  the  Component  Particles  of  all  Bodies  mud 
be  hard  or  folid,  or  elfe  Fluid  Bodies  could  not 
congeal ;  which  ’tis  certain  that  Water ,  Oyl,  Vine¬ 
gar  ^  and  Spirit  or  Oyl  of  Vitriol  will  do  by  Cold', 
Quicklilver  by  the  Fumes  of  Lead  ;  Spirit  of  Nitre 
and  Quicklilver  together  by  diffolving  the  Mer¬ 
cury,  and  then  evaporating  the  Phlegm  :  Spirit  of 
Wine,  or  Urine,  by  firft  well  dephlegmating 
them,  and  then  mixing  them  together,  and  the 
Spirit  of  Urine  and  of  Salt,  by  fubliming  them 
together  to  make  Sal  Armoniack.  Nay,  the  very 
Particles  or  Rays  of  Light  feem  to  be  hard  Bodies , 
otherwife  they  could  not  in  their  different  Sides 
have  different  Properties,  as  he  hath  fhewn  that 
they  have  (fee  Light.)  Hardnefs  therefore  ought 
to  be  accounted  as  the  Property  of  all  fimple  Mat¬ 
ter  in  theUniverfe;  for  all  Bodies  which  we 
know  are  either  hard,  or  may  be  made  fo.  And 
if  there  are  many  hard  Bodies,  as  we  know  is  the 
Cafe  of  mod,  that  have  Pores  interfperfed,  or 
Meatus  placed  between  their  Particles ;  thofe  Par¬ 
ticles  themfelves  that  are  devoid  of  any  fuch  Va¬ 
cuities  mud  needs  be  much  harder. 

’Tis  probable  that  the  mod  fmall  Particles  of 
Matter  do  attract  one^naiher,  and  adhere  toge¬ 
ther  with  the  greatefl:  Force;  and  that  thefe  may 
combine  into  larger  Particles,  whofe  attracting 
F orce  is  weaker;  and  many  of  thefe  latter  cohering 
together  may  form  yet  greater  Particles  of  Bodies, 
whofe  attracting  Force  fhall  be  yet  weaker.  And 
fo  on  by  a  continual  Series,  ’till  you  come  to  the 
greatefl  of  thofe  Particles,  on  which  the  Chymical 
Operations ,  and  the  -Colours  of  Bodies  depend  (fee 
Attraction  and  Colour )  and  thefe  cohering  into 
Mafes  may  form  Bodies  of  fufficient  Magnitude 
to  become  perceptible  by  Senfe. 

It  hath  been  difcovered  of  late  by  the  wonderful 
Sir  Ifaac  Newton ,  Mr.  J.  Keil  of  Oxon,  and  fuch 
others  as  have  proceeded  on  his  Principles,  That 
there  is  a  Power  in  Nature ,  by  which  each  Particle  of 
Matter  attracts  every  other  Particle  with  a  Force 
that  increafeth  in  a  greater  Proportion  than  that  by 
which  the  Squares  of  the  Di fiance  dtcreafe ;  viz.  in  a 
Reciprocal  Triplicate ,  or  Quadruplicate  Ratio  of  the 
Difiances.  For,  were  it  not  fo,  the  Attraction  of 
1 


thefe  fmall  Particles  would  not  be  much  greater  at 
the  Point  of  Contact ,  than  at  fome  determinate  Di- 
ftance  from  it;  as  is  evident  in  the  Cafe  of  the 
Gravity  of  greater  Bodies,  whofe  Power  of  At¬ 
traction  is  only  reciprocally  as  the  Square  of  the 
Diftance;  for  we  find  that  Bodies  are  of  the  fame 
Weight,  when  at  the  Earth’s  Surface,  or  when  at 
100  Feet  Diftance.  But  when  a  little  Salt  is  dif- 
folved  in  a  large  Quantity  of  Water,  there  is  no 
Attraction  of  the  Particles  towards  one  another, 
till  by  evaporating  part  of  the  Water,  they  are 
brought  within  a  due  Diftance;  and  then  they 
prefently  run  towards  one  another,  unite,  and 
form  Cryftals,  whofe  Parts  have  a  ftron°  Cohe- 
fion.  (See  Attraction  in  this  Vol.) 

’Tis  plain  alfo,  that  the  attractive  Force  in  thefe 
Particles  is  (caeteris  paribus)  proportionable  to  their 
Solidity  ;  for  it  muft  be  compounded  of  the  Sums 
of  all  the  Parts  of  each  Particle,  and  thofe  Part* 
will  be  moft  numerous  in  fuch  Particles  as  are 
moft  folid ;  i.  e.  in  fuch  as  have  feweft  and  leaft 
Pores  or  Interfaces  between  their  Parts.  For  Par¬ 
ticles  or  Corpufcules  may  be  fo  compounded,  that 
the  moft  folid  and  compact  Particles  may  confti- 
tute  the  lighteft  Corpufcule  :  That  is,  if  the  inter¬ 
fperfed  Vacuities  between  the  Particles  of  Matter 
be  large,  fo  that  few  of  them  may  be  diffbfed  thro’ 
a  large  Space.  And  fuch  a  Corpufcule,  tbo’  con- 
fifting  of  Parts  endued  with  a  ftrong  attractive 
Power,  may  yet  be  fpecifically  lighter  than  ano¬ 
ther,  which  may  confift  of  Particles  not  fo  folid 
but  yet  much  clofer  put  together. 

And  becaufe  this  Natural Philofophy  of  Particles 
is  of  the  greatefl;  Ufe  to  be  fully  underftood,  I 
fhall  here  give  you  {from  Dr.  Keil’s  Book  of  Ani¬ 
mal  Secretion,  &c.)  fome  further  Propofirions  about 
this  matter.  I  fay  then,  That  if  any  Particles  of 
Matter  attract  each  other  with  a  Force  that  is  in  a 
Triplicate  or  yet  greater  Reciprocal  Proportion  of 
their  Difances  :  The  Force  by  which  a  Corpufcle  is 
drawn  to  a  Body ,  made  up  of  fuch  attractive  Par¬ 
ticles,  is  infinitely  greater  at  the  Contact ,  or  ex-  ’ 
treamly  nearer  it,  than  at  any  determined  Difiance 
from  it.  J 

Suppofe  the  Sphere  AHB  compofed  of  Particles 
that  attract  any  Particle,  as  P,  with  a  Force  reci¬ 
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procally  proportionable  to  the  Cubes  of  their  Di- 
ftances  ;  draw  the  Tangent  P  H ,  and  from  H  let 
fall  the  Perpendicular  HI:  Bifl'eCt  P  I  in  L,  and 
raife  the  Perpendiculars  l  L,  A  a,  S  ;,  B  b  ;  and 
make  SrzzS  I.  Then  with  the  Afymptotes  L  B> 
L  l  thro’;  defcribe  the  Hyperbola  b  s  a  ;  and  then 
the  Area  a  A  B  b —  11  z  A  S  x  S  1\  will  reprefent 
the  Attraction  of  the  Corpufcule  P  by  Prop.  Si. 
of  Sir  Ifaa-c  Newton ’s  Princip.  But  when  the  Cor¬ 
pufcule  P  comes  to  touch  the  Sphere  in  A,  then 
the  Points  P,  L,  A ,  /  and  //will  all  coincide ;  and 
A  a  becomes  the  Afymptote  of  the  Hyperbola, 
and  the  Area  A  a  B  b  becomes  infinite  ;  and  the 
ReCtangle  2  A  S  xS  /  being  finite,  the  Area  a  A 
B  b  —  2  A  Sy.S  /,  will  be  infinite;  and  confe- 
quently  the  Force  by  which  the  Corpufcle  P  is 
attracted  by  the  Sphere,  when  it  touches  it  in  A, 
will  be  likewife  infinite. 


If  the  Sphere  confilts  of  Particles  that  attraCl 
in  a  quadruplicate  Proportion  of  their  iDiftances 
reciprocally,  the  Force  by  which  a  Corpufcle 


will  be  drawn  to  the  Sphere  will  be  lrrr 

P&3XPI. 

But  when  the  Corpufcule  comes  to  touch  the 
Sphere,  P  I  becomes  =0,  and  confequently 
whatever  is  divided  by  it  becomes  infinite,  and 
therefore  the  attractive  Forceatthe  Pointof  Con¬ 


tact  being  proportional  to 
finite. 


'P^xPI. 


Will  be  in- 


Prop.  IV.  If  a  Body  confifis  of  Particles  att rail¬ 
ing  with  a  Force  that  is  in  a  reciprocal  Proportion  to 
the  Cubes  of  the  Di fiances ,  or  in  a  greater ;  and  if 
this  Force  is  not  infinitely  greater  than  the  'Force  of 
Gravity  at  the  Point  of  Contact ,  or  extreamly  near 
it,  at  any  determined  Dijlance  from  the  Point  of 
Contact,  it  mufi  be  infinitely  lefs  than  the  Force  of 
Gravity. 

This  isclearby  thelaft  Propofition :  For  in  that 
Cafe  the  Force  of  Attraction  in  a  Corpufcule  re¬ 
moved  from  the  ContaCt  is  infinitely  lefs  than  at 
the  ContaCt,  or  extreamly  near  it;  but  at  the 
ContaCt  it  is  not  infinitely  greater  than  the  Force 
of  Gravity  by  the  Suppofition:  Therefore  the 
Force,  by  which  a  Particle  removed  at  a  determi¬ 
ned  Diftance  from  the  attracting  Body  is  attract¬ 
ed,  is  infinitely  lefs  than  the  Force  of  Gravity. 

Prop.  V.  The  Force ,  by  which  the  Particles  of 
Matter  attract  each  other,  when  extreamly  near  the 


ContaCt ,  is  not  infinitely  greater  than  the  Force  of 
Gravity. 

This  is  evident  ;  becaufe  in  the  ftrongeft  Co- 
hefion  of  Particles  touching  one  another,  we  find 
that  the  Weight  of  feme  Bodies  will  pull  the  Par¬ 
ticles  afunder,  tho’  that  Body  may  be  prodigiouflv 
greater  and  heavier  than  the  Particles  united.  Sir 
Ifaac  Newton  calculates  from  the  Inflection  of  the 
Rays  of  Light,  that  this  Force  near  the  ContaCt 
is  10000  0000  0000  0000  greater  than  the  Force 
of  Gravity. 

Corol.  Particles  removed  at  a  determined  Di¬ 
ftance  from  the  Body  attracting,  are  not  aCted 
upon  by  it ;  becaufe  this  Force  muft  then  vanifh, 
or  which  is  the  fame  thing,  be  infinitely  lefs  than 
the  Force  of  Gravity. 

Prop.  VI.  A  large  Particle  attracts  not  more 
firongly  than  a  fmall  one  of  the  fame  Solidity ,  but  a 
Diverfity  of  Figures  caufes  different  Degrees  of  At¬ 
traction  in  Particles ,  that  are  otherwife  the  fame. 

This  attractive  Power  aCts  only  on  fuch  Parti¬ 
cles  as  are  extreamly  near;  and  therefore  of  a  large 
Particle,  the  remoteft  Parts  conduce  Nothing  to 
Attraction:  And  for  the  fame  Reafon  the  attract¬ 
ive  P'orce  varies,  according  as  the  Particles  are 
Cones,  Cylinders,  Cubes,  or  Spheres:  And,  cate- 
ris  paribus ,  a  Spherical  Particle  has  the  ftrongeft 
attractive  Power. 

Prop.  VII.  If  Particles  fwimming  in  a  Fluid , 
attract  one  another  more  firongly  than  they  do  the 
Particles  of  the  Fluid ,  the  Force  by  which  they  come 
to  each  other ,  will  be  that  by  which  their  attractive 
Force ,  exceeds  the  attracting  Force  of  the  Fluid. 

For  the  Particles  of  the  Fluid,  that  lie  direCtly 
between  the  attracting  Particles,  being  more  prel— 
fed  than  the  other  ambient  Particles ;  they  will 
from  the  Nature  of  Fluidity,  with  that  Excefsof 
Preflure,  drive  the  other  Particles  out  of  their 
Places,  and  make  way  for  the  attracting  Particles 
to  come  together. 

Prop.  VIII.  If  Particles  fwimming  in  a  Fluid y 
are  more  attracted  by  the  Fluid ,  than  by  one  another, 
they  will  recede  from  one  another ,  with  a  Force  that 
will  be  equal  to  the  Difference  of  their  mutual  At¬ 
traction ,  and  the  Attraction  of  the  Fluid. 

For  the  ambient  Particles  of  the  Fluid  attract¬ 
ing  more  ftrongly,  will  with  their  Excefs  of  P'orce 
draw  the  other  Particles  to  themfelves  and  make 
them  to  recede  from  one  another. 

Prop.  IX.  The  Force ,  by  which  Particles  attract¬ 
ing  one  another  cohere ,  is  greater ,  creteris  paribus, 
where  the  ContaCt  is  greater. 

For  the  Parts  that  are  farther  removed  from  the 
ContaCt,  conduce  Nothing  to  the  Force  of  the  Co- 
hefion  ;  and  a  greater  Power  muft  be  requifite  to 
feparate  two  Particles,  which  cohere  only  in  two 
Points,  than  two  Particles  which  cohere  in 
one  Point,  if  the  Degree  of  Cohefion  be  equal  in 
each  Point.  Thus  two  polifhed  Marble- ftones 
(fuppofe  a  Foot  fquare)  adhere  more  ftronglv 
than  any  other  two  Bodies  of  a  P'oot  fquare,  which 
are  not  fo  Pol  id,  but  have  more  Pores  and  Inter¬ 
faces  between  their  Parts,  and  which  will  not  re¬ 
ceive  to  good  a  polifh,  by  which  the  Parts  come 
to  a  clofe  ContaCt  with  one  another. 


Prop.  X. 
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Prop.  X.  If  the  attracting  Corpufcles  are  elafiick, 
they  mujl  neceffarily  produce  an  inteJUne  Motion , 
greater  or  lejfer  according  to  the  Degrees  of  their 
Elafticity  and  attractive  Forces. 

For  after  meeting  they  will  fly  from  one  ano¬ 
ther  with  the  fame  Degree  of  Velocity  (abating  the 
Refiftance  of  the  Medium)  that  they  met  together 
with  ;  but  when  they  approach  other  Particles  in 
their  Refilition,  their  Velocity  muft  increafe,  be¬ 
cause  they  are  afrefh  attracted,  and  therefore  meet¬ 
ing  a  fecondtime,  they  will  recede  with  a  grea¬ 
ter  Velocity  than  they  did  at  their  firft  Concurfi- 
on  :  And  fo  their  Velocities  will  be  increas’d  by 
every  Concurfion  and  Refilition,  which  mud  ne- 
ceflarily  produce  a  fenfible  inteftine  Motion  ;  and 
the  ftronger  their  attractive  Force,  and  the  grea¬ 
ter  their  Elafticity,  their  Concurfions  and  Refili- 
tions  will  be  the  more  fenfible. 

Prop.  XI.  Particles  attracting  one  another  in  a 
Fluid ,  moving  either  with  a  fwift  or  flow pr ogre (five 
Motion ,  attract  one  another  jujl  the  fame,  as  if  the 
Fluid  tvas  at  reft,  if  all  the  Parts  move  equally  ; 
but  an  unequal  Velocity  of  the  Particles  does  mightily 
difiurb  their  Attractions. 

The  Particles  do  all  by  Hypothefis  move  equal¬ 
ly,  and  confequently  the  progreflive  Motion  of  the 
Fluid  does  not  alter  their  Diftances,  that  is  to  fay, 
it  does  not  repel  them  from  one  another ;  and  con¬ 
fequently  they  muft  attract  one  another  with  the 
fame  Facility  as  if  the  Fluid  was  at  reft.  But  if 
fome  Particles  move  fafterthan  others,  fome  muft 
change  their  Pofition  in  Refpedf  to  each  other, 
and  thofe  parts,  which  by  the  Force  of  Attraction 
■would  have  come  together,  will  by  this  unequal 
Motion  be  carried  from  one  another.  Thus  Salts 
do  not  cryftallize,  nor  the  terreftrial  Particles  of 
Urine  attract  one  another,  and  unite  till  the 
Water,  in  which  they  are  difl'clved,  is  almoft  cold  ; 
and  the  inteftine  Motion  of  its  Particles,  caufed 
by  Heat,  is  quieted. 

Mr.  y.  Keil  of  Oxford'mPhil.  TranfiaCt.  N.  315. 
advances  thefe  other  Theorems  about  the  fmall 
Particles  of  Matter. 

1 .  That  the  lea  ft  Particle  of  Matter  ajfignable , 
may  fo  fill  any  large  afiigned  Space ,  that  the  Dia¬ 
meters  of  the  Pores,  Interfiices,  or  Meatus  between 
its  Parts  may  be  all  lefs  than  any  given  Right  Line ; 
or,  fo  that  all  the  Parts  of  fuch  a  Particle ,  J. hall  be 
nearer  to  each  other  than  any  given  Right  Line.  See 
his  LeCiure  De  Divifibilitate  Materia,  in  his  Le di¬ 
mes  Phyfica. 

2.  Two  Bodies  may  be  afiigned  or  given  equal  in 
Bulk ,  but  yet  any  how  unequal  in  Specifick  Gravity , 
or  the  Quantity  of  Matter  in  each  ;  fo  that  the 
Sums  of  the  Pores  or  Meatus  in  each,  J. hall  be 
nearly  equal. 

V.  gr.  Let  there  be  a  Cubick  Inch  of  Gold  and 
another  of  Air:  Tho’  the  Quantity  of  Matter  in 
the  former  may  be  20000  Times  as  great  as  that 
in  the  latter:  Yet  the  Vacuities  in  the  Gold,  may 
be  to  thofe  in  the  Air,  as  999999  to  1000000  ; 
i.  e.  very  nearly  equal. 

3 .  Thofe  Particles,  which  confiitute  Water,  Air, 
or  any  other  Fluid ,  (if  they  touch  one  another)  are 

V  O  L.  II. 


not  abfolutely  fiolid ;  but  are  compounded  of  other 
Particles,  which  do  contain  within  them  many  Pores 
or  Vacuities. 

And  he  thinks  that  fuch  Particles  of  Matter  as 
are  the  leaf  of  all  others,  and  which  are  perfectly 
folid  and  devoid  of  all  interfperfed  Vacuities  may 
be  called  The  Firfi  or  Primary  component  Particles 
of  Matter,  or  Particles  of  the  firfi  Compofition. 

Such  Molecules  as  are  compounded  by  the  Coa- 
lefcence  of  any  of  thefe  firft  Particles  (only)  may 
be  called  Particles  of  the  2 d  Compofition.  And 
fuch  Moles  as  are  compounded  of  thefe  fecond 
Molecules  by  feveral  of  them  coalefcing  together 
may  be  called  Particles  of  the  third  Compofition : 
And  fo  on  till  you  come  to  Particles  out  of  which 
the  lafi  Compofition  of  Bodies  is  made,  and  into 
which  they  are  primarily  diflolved. 

4.  If  a  Particle  of  Matter  touch  any  Body ,  the 
Force  with  which  it  tends  toward  the  Body,  or  by 
which  it  adheres  to  it,  is  proportionable  to  the  Quan¬ 
tity  of  the  Contact,  for  fuch  Particles  as  lie  remote 

from  the  Place  of  Contact  add  Nothing  to  the  Co - 
hefion. 

And  therefore  according  to  the  feveral  Degrees 
or  Quantities  of  the  Contact  ofParticles,  there  will 
arife  feveral  Degrees  of  the  Firmnefs  or  Cohefion 
of  Bodies.  And  thegreateft  Force  or  Degree  of  Co¬ 
hefion,  will  be  when  the  Surfaces  of  the  cohering 
Particles  are  perfe&ly/>/<?«£  ;  for  there  the  Force  by 
which  any  Corpufcle  adheres  to  another,  will 
( cateris  paribus )  be  as  the  Parts  of  the  Superficies 
which  adhere  to,  or  touch  one  another. 

And  from  hence,  and  I  believe  hence  only, 
can  that  hitherto  difficult  Problem,  about  the 
Caufe  of  the  Cohefion  of  the  Parts  of  Matter  in  fo¬ 
lid  and  firm  Bodies  be  folved. 

5.  Thofe  Corpufcules  or  Particles  of  Matter  are 
mofi  eafily  fep arable  one  from  another ,  whofe  Contacts 
with  other  Particles  are  fewejl  and  lea  ft  ;  as  will  be 
the  Cafe  of  exceeding  Particles  of  a  Spherical  Figure . 

And  from  hence,  and  hence  only,  can  the  true 
and  Primary  Reafon  of  Fluidity  arife. 

6.  If  the  Texture  of  a  Body  be  fuch,  that  its  Par¬ 
ticles  of  the  la  ft  Compofition  ('fee  Prop.  3 .)  can  be 
moved  a  little  from  their  primary  State  of  Cohefion 
or  Contact  by  fome  external  Force  (fuch  as  the  Weight 
and  Comprefiure,  or  the  Stroke  or  Shock  of  fome  other 
Body.)  But  yet  fo  as  that  the  Particles  of  the  Body 
don't  by  this  Prefiure  or  Stroke,  run  into  any  new 
Contacts  or  Cohefions ;  Then ,  /  fay,  they  will  recover 
again  their  former  Contacts,  by  the  Power  of  At¬ 
traction,  or  by  a  Force  that  will  make  them  tend  to¬ 
wards  one  another :  And  confequently  fuch  a  Body , 
will,  after  the  Prefiure  or  Stroke,  recover  again  its 
former  Figure  and  Pofition  of  its  Particles. 

And  this  is  the  Reafon  of  the  Elafiicity  of  Bodies. 

7.  But  if  the  Texture  of  a  Body  be  fuch ,  that 
when  its  Particles  are  by  fome  external  Force  remov¬ 
ed  from  their  former  Contacts  and  Cohefions ,  they  go 
immediately  into  others  of  the  fame  Degree ;  that  Bo¬ 
dy  cannot  recover  its  former  Figure  and  Pofition  of 
Parts. 

And  this  is  the  Texture  of  fuch  Bodies  as  are 
fioft ,  and  herein  the  Reafon  of  their  Softuefs  con- 
lifts, 
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8.  As  Particles  luhich  are  perfectly  foli d  will  at¬ 
tract  one  another  the  mofl  Jlrongly  ;  and  as  in  all 
ether  Particles  the  Power  of  their  Attraction  is  pro¬ 
portionable  to  their  Denfity  or  Solidity  ;  fo  that  the 
attractive  Forces  of  even  Particles  perfectly  Denfe  or 
Solid  depend  much  upon  their  Figures. 

For  if  a  fmall  Particle  of  Matter  befuppofed  to 
be  formed  into  an  indefinitely  fmall  Plate  or  La¬ 
mina,  of  a  Figure  perfectly  circular ;  and  if  ano¬ 
ther  Particle  of  Matter  be  fuppofed  to  be  in  a 
Right  Line  palling  thro’  the  Centre  oi  that  Plate, 
and  at  Right  Angles  to  its  Plane:  Then  if  you 
fuppofe  that  Particle  tobediftant  from  the  circular 
Plate  a  tenth  Part  of  the  Radius  of  that  Circle ;  I 
fay,  theForceby  which  that  Corpufcle  is  attract¬ 
ed  by  the  Plate  is  30  times  lefs  than  if  theattraCl- 
ing  Matter  had  coalefced  into  a  fpherical  Figure : 
So  that  the  Virtue  of  the  whole  Particle  had  been 
diffufed,  as  it  were,  from  one  Phyfical  Point. 

But  yet  this  circular  Plate  will  more  ftrongly 
attradl  the  Particle  than  any  other  Particle  of  the 
fame  Weight  with  it,  that  lhall  be  formed  into  a 
long  and  ilender  Cylinder. 


9.  Salts  are  Bodies ,  whofe  Particles  of  the  laf 
Compoftion  are  endowedwith  a  very  great  attractive 
Force :  But  yet  between  thofe  Particles ,  there  are 
very  many  Pores  or  Meatus ,  which  are  pervious  to 
the  Particles  of  the  lajl  Compoftion  of  Water  ;  which 
aqueous  Particles  being  frongly  attracted  by  the  Sa¬ 
line  ones ,  do  rujh  towards  them  with  an  Impetuofty >, 
do  disjoin  their  mutual  Contact ,  and  diffolve  their 
Cohefon. 


1  o.  A  Body  fpecifically  heavier  than  Water ,  may 
have  its  Magnitude  fo  diminijbed ,  that  it  fo  all  be 
'fufp ended  by  or  fwim  in  Water ,  and  not  defend 
by  its  own  Weight. 

And  this  is  the  Reafon  that  the  fmall  Particles 
of  Salts  and  Metals  will  fwim  in  fuch  Menfruums 
as  will  diffolve  thofe  Metals,  &c. 

,0.  Greater  Bodies  attract  one  another  with  a 
lefs  Force  than  lejfer  ones  do. 


For  the  Force  with  which  the  Bodies  A  and  B 
attradt  one  another,  exerts  it  felf  only  in  thofe 
Particles  which  are  near  to  one  another,  the  re¬ 
mote  ones  having  no  fuch  Force;  wherefore  there 
is  no  greater  attractive  Force  required  to  move 
the  Bodies  A  and  B  towards  one  another,  than  to 
move  rand  d.  But  the  Velocity  of  Bodies  moved 
by  the  fame  Force,  are  reciprocally  proportional 
to  thofe  Bodies:  Wherefore  the  Velocity  by 
which  A  tends  towards  B ,  will  be  to  the  Velo¬ 
city  with  which  the  Particle  c,  apart  from  the  Bo¬ 
dy  tends  towards  B  :  :  as  the  Particle  c  to  the 
Body  A ;  much  lefs  therefore  is  the  Velocity  of 
the  Body,  than  that  of  c  would  be,  if  it  were  fe- 
parated  from  it. 

From  hence  it  comes  to  pafs,that  the  Motion 
of  th e greater  Bodies  is  naturally  follow  and  gentle. 


that  ’tis  ufually  impeded  by  an  ambient  Fluid  or  ( 

other  Bodies  round  about  them.  But  in  lejfer  Bo-  |  c 
dies,  this  attractive  Force  is  very  aCtive  and  vi-  '  I 
gorous,  and  is  the  Caufe  of  a  great  many  noble  I  1 
FfFeCts.  .  I  j 

I  £ 

12.  Two  Particles  of  Matter ,  tho*  they  do  not  |  I 
touch ,  may  yet  come  fo  near  one  another ,  as  that 
their  mutual  attractive  Force  foall  much  exceed  the 
Force  of  Gravity. 

r  3 .  If  a  Particle  placed  in  a  Fluid  be  equally  at¬ 
tracted  every  where  by  all  the  ambient  Particles  of 
the  Fluid ,  no  Motion  of  the  Particle  will  arife  from 
thence:  But  if  it  be  attracted  by  fame  Particles 
more ,  and  by  others  lefs ,  it  ivill  move  that  way 
where  the  Attraction  is  greatef ,  and  the  Motion 
produced  will  be  anfwerable  to  the  Inequality  of  the 
Attraction ;  (i.  e.)  it  will  be  greater  where  there  is 
a  greater  Inequality ,  and  lejfer  ■ where  there  is  lefs. 

14.  If  a  Body  be  placed  in  a  Fluid ,  and  its  Parti¬ 
cles  do  more  attract  the  Particles  of  the  Fluid ,  than 
the  Particles  of  the  Fluid  do  one  another ;  and  if 
there  be  alfo  in  that  Body  any  Pores  or  Meatus,  per¬ 
vious  to  the  Particles  of  the  Fluid ;  then  the  Par¬ 
ticles  of  the  Fluid  will  foon  diffufe  themf elves  through 
thofe  Meatus :  And  if  the  Cohefon  or  Connection  of 
the  parts  of  the  Body  be  not  fo  frong  but  that  it  may 
be  Jurmounted  by  the  Impetus  of  the  Particles  of  the 
Fluid  rufhing  upon  it ,  and  every  way  into  its  Pores  ; 
there  will  arife  from  thence  a  Dijfolution  of  that 
Body. 

And  from  hence  you  may  fee  the  Reafon  of  the 
Diflolution  of  Bodies  in  Menfruums :  In  order  to 
which,  Three  Things  are  always  neceffary. 

1.  That  the  Particles  of  the  Body  to  be  diffolv- 
ed  do  more  ftrongly  attraCt  thofe  of  the  Menfru- 
um ,  than  thofe  of  the  Menfruwn  do  one  another. 

2.  That  the  Bodies  have  Pores  pervious  to  the 
Particles  of  the  Menfruum. 

3.  That  theCohefion  of  the  Conflituent  Parti¬ 
cles  of  the  Body  be  not  fo  ffrong,  but  that  it 
may  be  broken  by  the  violent  ACtion  of  the  Par¬ 
ticles  of  the  Menfruums  upon  it. 

iS-  If  Particles  ?nutually  attracting  each  other  do 
alfo  mutually  touch  one  another ,  no  Motion  can  arife ; 
for  they  cannot  come  nearer  to  each  other :  But  if 
they  are  feparated  from  one  another  a  very  fmall 
Diflance ,  a  Motion  muf  arife  from  their  mutual  At¬ 
traction.  Tho ’  if  they  are  farther  from  one  another 
than  that  they  cannot  attract  one  another  more  than  ' 
they  will  the  Particles  of  the  Fluid  in  which  they 
are ,  and  fo  no  Motion  alfo  will  be  produced. 

From  thefe  Principles  all  the  Phenomena  of  Fer¬ 
mentation,  and  of  all  Efferve fences  do  proceed. 

And  from  hence  you  may  fee  the  Reafon  why  Oyl 
of  Vitriol  when  mingled  with  a  little  Water  hath 
fo  great  an  EJfervefcence  and  Ebullition :  For  by  the 
Infufion  of  the  Water,  the  Saline  Particles  are  a 
little  disjoined  from  their  mutual  ContaCt;  but 
fince  they  do  much  more  attraCl  one  another  than 
they  do  the  Particles  of  the  Water,  and  fince  they 
are  not  every  way  equally  attracted,  a  confider- 
able  Motion  muff  from  thence  arife. 

And  from  hence  alfo  you  may  fee  the  Reafon 
why  fo  great  an  Ebullition  arifes  from  putting  Fi¬ 
lings  of  Steel  or  Iron  into  the  former  Mixture  of 
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Oyl  of  Vitriol  with  a  little  Water;  for  the  Parti¬ 
cles  of  the  Steel  have  a  very  great  Degree  of  Ela- 
flicity,  and  from  hence  a  ftrong  Refledlion  mult 
arife.  And  from  hence  alfo  ’tis  that  fome  Men- 
Jlruums  adl  with  a  greater  Force,  and  will  fooner 
diffolve  Metals,  when  mingled  with  a  little  Wa¬ 
ter,  than  when  pure  and  without  fuch  Mixture. 

1 6.  If  the  Particles  which  do  mutually  attract  each 
ether  have  no  Elaficity ,  then  they  are  not  reflected 
back  from  one  another ,  but  will  form  Congeries, 
Molecula’s,  Aggregates  or  Lumps  of  Particles ;  from 
whence  what  we  call  a  Coagulation  arifes :  And  if 
thefe  Lumps  exceed  in  Specif  ck  Gravity  that  of  the 
Fluid ,  and  are  large  enough ,  a  Precipitation  will 
fucceed.  Tho ’  a  Precipitation  may  alfo  arife  from  the 
fpedfick  Gravity  of  the  Menftruum  in  ivhich  the 
Particles  fwim ,  its  being  di  mini  fed  or  increafed. 

17.  If  the  Figure  of  Particles  mutually  attracting 
each  other ,  ivhen  fwimming  in  a  Fluid  be  fuch ,  that 
there  is  a  greater  attracting  Force  in  fome  of  their 
given  Parts  than  in  others ,  as  alfo  a  greater  Contact 
there ;  then  thofe  Particles  zuill  coalefce  into  Bodies 
having  given  Figures ;  and  this  Way  all  Cryftalli- 
zations  arife ;  and  you  may  by  Geometry  determine 
the  Figures  of  the  Component  Particles  from  having 
the  Figure  of  the  Cryfals  given . 

1  8.  If  betiveen  two  Particles  of  a  Fluid,  another 
fall  interpofe,  whofe  two  oppofte  Faces  or  Sides  have 
very  great  attractive  Forces ;  this  interpofng  Par¬ 
ticle  will  glezu  or  fajlen  the  other  two  to  it  felf ;  and 
when  this  is  done  throughout  the  ivhole  Fluid ,  that 
Fluid  will  be  frozen  or  turned  into  Ice. 

rg.  If  a  Body  of  fome  Bulk  emit  a  large  Quantity 
of  Effluvia,  and  the  Particles  of  fuch  Effluvia  have 
a  very  great  attracting  Force ,  then  will  thefe  Efflu¬ 
via,  when  they  come  near  any  leffer  or  lighter  Body, 
by  their  attracting  Force,  furmount  the  Gravity  of 
thofe  Bodies ,  and  lift  them  up  to  the  Bodies  from 
whence  they  flow  :  And flnee  the  Effluvia  are  much 
more  copious  and  thick  at  leffer  Diflances  from  the 
emittent  Body,  than  at  greater ;  the  light  Body 
will  be  attracted  by  fill  more  and  more  denfe 
Effluvia,  and  at  lafl  be  brought  to  adhere  to  the 
emit  tent  Body. 

And  this  Way  molt  of  the  Phenomena  of 
Electricity  may  be  folved. 

PARTIES,  in  Law,  are  thofe  which  are  na¬ 
med  in  a  Deed,  or  Fine,  as  Parties  to  it ;  as  thofe 
that  levy  the  Fine,  and  to  whom  the  Fine  is 
levied:  So  thofe  that  make  any  Deed,  and  they 
to  whom  it  is  made,  are  called  Parties  in  the 
Deed. 

PARTING,  is  one  of  the  Refiners  Ways  to 
feparate  Gold  and  Silver;  ’tis  done  by  Aqua 
fortis,  which  how  to  make,  and  the  whole  Man¬ 
ner  of  the  Operation,  fee  under  Refining. 

PARTITIONE  Facienda ,  is  a  Writ  that  lies 
for  thofe  that  hold  Lands  or  Tenements  pro  indi- 
vifo ,  and  would  fever  to  every  one  his  Part, 
againft  him  or  them  that  refufe  to  join  in  Parti¬ 
tion,  as  Copartners  do. 

PARTITION,  is  a  dividing  of  Land  defend¬ 
ed  by  the  Common  Law,  or  by  Cuftom,  among 
Co-heirs  or  Parceners,  where  there  are  two  at  leall* 
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and  this  Partition  is  made  Four  Ways,  whereof 
Three  are  by  Agreement,  theFourthby  Compul- 
fion.  The  I  irft  Partition  by  Agreement  is,  When 
they  divide  the  Land  equally  themfelves  into  fo 
many  Parts  as  there  are  Coparceners,  and  each  to 
choofe  one  Share  or  Part,  according  to  Order. 
The  Second  is,  when  they  choofe  fome  of  their 
Friends  to  make  the  Divifion  for  them.  The 
Third  is  by  drawing  Lots,  thus:  Having  firft  di¬ 
vided  the  Land  into  as  many  Parts  as  there  are 
Parceners,  they  write  every  Part  feverally  in  a 
diftindl  Scroll,  and  wrapping  it  up,  throw  each  of 
them  into  a  Hat,  Bafon,  or  fuch  like  thing,  out 
of  which  each  Parcener  draws  one,  according  to 
their  Superiority ;  and  fo  the  Land  is  feverally 
allotted.  The  Fourth  Partition ,  which  isby  Com- 
pulfion,  is,  When  one  or  more  of  the  Parceners, 
by  Reafon  of  the  Refufal  of  fome  other,  fues  out 
a  Writ  of  Partitione  facienda ;  by  Force  whereof 
they  fhall  be  obliged  to  part. 

In  Kent ,  where  Land  is  of  Gavel-Kind  Nature, 
they  call  their  Partition  Shifting. 

Partition  alfo  may  be  made  by  Joint-Tenants, 
or  Tenants  in  Common,  by  Afient,  by  Deed, 
or  by  Writ. 

PARTNERS,  in  a  Ship,  are  ftrong  Pieces  of 
Timber  bolted  to  the  Beams  incircling  the  Malls, 
to  keep  them  Heady  in  their  Steps,  and  alfo  keep 
them  from  rowling  (that  is  falling)  over  the 
Ship’s  Sides.  There  are  alfo  of  thefe  Partners 
at  the  Second-Deck,  to  the  fame  End  ;  only  the 
Milken- Malt  hath  only  one  Pair  of  Partners  in 
which  that  Mall  is  wedged  fo  firm,  as  that  it  can 
by  no  Means  budge.  Some  Ships  fail  not  well, 
unlefs  their  Malls  are  loofe,  and  have  Leave  to 
play  in  the  Partners :  But  in  a  Storm  this  is  dan¬ 
gerous,  left  the  Partners  fhould  be  wronged ,  (as 
they  fay)  i.  e.  forced  out  of  their  places ;  for  then 
there  is  no  Help,  but  to  cut  the  Mall  by  the 
Board. 

PARTNERSHIP,  a  Rule  in  Arithmetick ;  the 
fame  with  the  Rule  of  Fellowfip,  which  fee. 

PARTY  Jury.  See  Flalf  Tongue. 

PARTY  per  Pale  [in  Heraldry ]  is  when  a 
Shield  has  received  a  Perpendicular  cut  in  the 
Middle  from  the  Top  to  the  Bottom. 

PARTY  per  Feffe  [in  Heraldry ]  is  when  the 
Cut  is  crofs  the  middle  from Sideto Side. 

PARTY  per  Bend  dexter  [in  Heraldry ]  is  when 
the  Cut  falls  on  the  upper  Corner  of  the  Shield 
on  the  Right  Hand,  and  defeends  athwart  to  the 
oppofite  Corner. 

PARTY  per  Bend flniflerfm  Heraldry']  is  when 
the  Cut  falls  on  the  upper  Corner  and  defeends 
acrofsto  the  undermoft  lower  one. 

PAR  Vagum ,  a  pair  of  Nerves  arifing  below 
the  Auditory  ones,  from  the  Sides  of  the  Aledulla 
Oblongata ,  behind  the  Proeeffus  Annularis ,  by  fe- 
veral  Threads  which  join  together  and  go  out  by 
the  fame  Hole  that  the  Sinus  Later  ales  difeharge 
themfelves  into  the  Jugulares.  It  is  joined  by  a 
Branch  of  the  Nervus  Spinalis,  or  Accefforius  Wil- - 
lifli ,  and  by  a  fmall  Branch  of  the  Portia  Dura : 
Immediately  after  it  cpmes  out  of  the  Scull,  it 
gives  a  fmall  Branch  to  the  Larynx  as  it  goes 
down  the  Neck,  above  thelntercoftal  Nerve,  by 
the  Side  of  the  Internal  Carotide.  At  the  Axillary 
Artery  it  calls  back  the  Recurrent  Nerves,  of  which 
the  Right  embraces  the  Axillary  Artery,  and  the 
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Left  Aorta.  Thefe  two  Branches  afcend  on 
each  Side  of  the  Trach ea,  or  Afp era  Arteria,  to  the 
Larynx ,  where  they  are  fpent  on  the  Mufcles  of 
the  Larynx  and  Membranes  of  the  Trachea.  This 
Pair,  after  it  has  entered  the  Cavity  of  the  Thorax, 
fends  out  feveral  Branches  to  the  Pericardium , 
Heart,  Lungs,  and  Concave  Side  of  the  Liver. 

This  Pair  of  Nerves  was  formerly  accounted 
the  Sixth,  but  is  now  ufuaily  reckoned  the 

Eighth.  . 

There  is  a  notable  Fibre,  or  rather  Nerve,  co¬ 
ming  from  the  Spinal  Marrow,  about  the  fixth 
or  feventh  Vertebra  of  the  Neck,  which  is  fo  join¬ 
ed  to  this  Par  Vagum ,  as  if  they  grew  into  one 
Nerve  ;  being  covered  with  it,  with  the  fame 
Coat  from  the  Dura  Mater ,  but  appears  diftinCt 
when  that  is  taken  off.  This  Nerve  they  call  the 
Acceffory  Nerve ,  which  runs  to  the  Mufcles  of  the 

Neck  and  Shoulder-Blade.  .  .  . 

Out  of  the  Trunks  of  the  Eighth  Pair  fpring 
two  Nerves  that  they  call  the  Recurring  Nerves ; 
the  Ricrht  of  which  rifes  higher,  and  winds  about 
the  Axillary  Artery  ;  the  Left  fprings  lower,  and 
twilling  about  the  Trunk  of  the  defcending  Aorta, 
recurs  or  returns  back  fiom  thence. 

Dr  Willis  thinks  this  Recurrent  Nerve  to  be  re¬ 
ally  a’diflindl  one  from  the  very  Original,  to  be 
no  Branch  of  th e  Par  Vagum,  but  only  is  inclu¬ 
ded  in  the  fame  Coat  or  Cover  with  it,  for  Safety 

and  Convenience  of  Paffage. 

About  the  firft  or  fecond  Rib  this  Pair  hath  a 
Kind  of  Plexus  or  Knot,  which  is  called  Plexus 
Cardiacus ,  becaufe  it  fends  out  Twigs  which  go 
to  the  Heart  and  its  Appendages'.  _ 

PARVO  Nocumento,  is  a  W rit  of  Nufance  ; 

WlpAllVUM  id  Crajfum ,  is  the  Fourth  Pair  of 
the  Mufcles  of  the  Head;  fo  called,  becaufe  it  is 
but  a  little  one,  yet  pretty  thick.  It  lieth  under 
the  Complexum  Trigemwum ,  or  Third  Pair,  and 
rifes  Nervous  from  the  Tranfverfe  Procefles  of 
the  Six  uppermoft  Vertebra:  of  the  Neck,  and  is 
inferted  into  the  hinder  Root  of  the  Mamillary 

Procefs.  „  .  _  n 

PARYLIS,  [with  Phyficians ]  an  Inflammation 

of  the  Gums,  accompanied  with  a  violent  Pain 
and  an  Impofthume  ;  which  ends  fometimes  in  an 
Ulcer,  and  fometimes  in  a  Cancer,  Fijlula,  Gan¬ 
grene ,  &c.  . 

PASCHA  Claufum,  fignifies  the  Odtaves  of 

E after,  or  Low  Sunday ,  which  clofes  or  concludes 
that  Solemnity.  Die  (tali)  pojl  pafcha  claufum, 
is  a  Date  in  fome  of  our  old  Deeds.  And  the 
firft  Statute  of  Weftminjler,  Anno  3  Edw.  r .  is  faid 
to  have  been  made  lendes  mende  de  la  clofe  de  Paf- 
che,  that  is,  the  Monday  after  Eafer-Week.  _ 

PASCHAL  Rents,  are  Rents  or  Annual  Duties 
paid  by  the  inferior  Clergy  to  the  Bifhop,  or 
Archdeacon,  at  their  Eajler  Viftation.  They  are 
alfo  called  Synodals ;  which  fee.  _  . 

PAS  de  Sours,  a  French  Term  in  Fortification, 
the  fame  with  Berme  ;  which  fee. 

PASS,  a  Frame  of  Boards  confifting  of  2  or  3 
Bottom  Boards,  and  two  Side  ones,  fetflope-wife, 
thro’  which  the  Ore  Aides  down  into  the  Coffer 
of  the  Stamping-Mill  for  the  Tin-works,  is  called 
by  the  Workmen  the  Pafs. 

PASSAGE,  Pajfagiumfttwas  a  Tribute  or  Toll 
paid  by  Paffengers  or  Travellers  for  the  Repair 
©r  Maintenance  of  fome  Road  or  Paft'age. 
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PASSANT,  [in  Heraldry ]  as  a 
Lion  or  other  Creature  palfant, 
fignifies  walking  along  leifurely. 

PASSAGIO,  is  a  Writ  direct¬ 
ed  to  the  Keepers  of  the  Ports,  to 
permit  a  Man  to  pafs  over  Sea  that 
v  hath  the  King’s  Licenfe. 

PASSARRADO,  is  a  Rope  in  a  Ship,  where¬ 
by  all  the  Sheet-Blocks  of  the  Main'and  Forefails 
are  haled  down  after  the  Clew  of  the  Mainfail 
to  the  Cubbridge-  Head  of  the  Main-maft,  and  the 
Clew  of  the  Fore-fail  to  the  Cat-head.  This  is  to, 
be  done  when  the  Ship  goes  large;  and  they  are 
alfo  kept  firm  down,  and  hindered  from  flying 
up,  by  this  Pajfarado  Rope. 

PASSION- CROSS,  [in  Heral¬ 
dry']  is  fo  called,  becaufe  it  is  fup- 
pofed  to  refemble  the  Crofs,  on 
which  our  Saviour  fuffered,  not 
croffed  in  the  middle,  but  fome- 
what  below  the  Top,  as  in  the 
Figure. 

PASSPORT,  fignifies  a  Licence  made  by  any 
one  that  hath  Authority,  for  the  fate  Paflage  of 
any  Man  from  one  Place  to  another. 

PASSIVE  Principles.  So  the  Chy miffs  call 
Water  and  Earth ,  becaufe  either  their  Parts  are 
at  reft,  or  elfe  at  leaft  not  fo  rapidly  moved  as 
thofe  of  Spirit,  Oil,  and  Salt,  apd  fo  do  ferve  to 
flop  and  hinder  the  quick  Motion  of  the  Aflive 
Principles.  Befides  if  thefe  Principles  could  be 
drawn  pure,  they  would  have  nothing  in  them 
but  bare  Bulk,  Figure,  Colour  and  Weight;  the 
one  in  a  Fluid,  the  other  in  a  Solid  Form;  and 
would  be  without  either  Smell,  Tafte,Chr.  or  any 
ACtive  Operations. 

PASTILIS,  are  Odoriferous  Tables,  or  Tro- 
chisks  made  up  of  Perfumes  or  Odorous  Bodies, 
with  Mucilage  or  Gum  Tragacanth. 

PATE,  in  Fortification,  is  a  kind  of  Platform 
like  what  they  call  an  Horfefhoe,  not  always  re¬ 
gular,  but  generally  oval,  encompaffed  only  with 
a  Parapet,  and  having  nothing  to  flank  it.  It  is 
ufuaily  ereCled  in  Marfhy  Grounds  to  cover  a 
Gate  of  a  Town. 


PATEE,  a  Term  in  Heral¬ 
dry  for  a  Crofs  of  this  Figure. 
The  Field  is  Sable  a  Crofs  Patee 
Argent ,  by  the  Name  of  Crofs. 
This  Form  of  a  Crofs  is  called 
alfo  For  me  e. 


PATELLA.  See  Mola  genu,  the  Knee  Pan. 

PATENTS.  See  Letters  Patent. 

Note  That  Patents  differ  from  Writs,  and 

that  ’a  Coroner  is  made  by  Writ  and  not  by 

Patent. 

PATENTEE,  is  he  to  whom  the  King  grants 
his  Letters  Patents. 

PATER  NOSTERS  [in  Architecture]  are  cer¬ 
tain  Ornaments  placed  underneath  the  Ovolos, 
cut  inForm  of  Beads,  either  round  or  , oval. 
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PATRIARCHAL  Crofs  [in 
Heraldry ]  is  fo  called  becaufe  the 
Shaft  is  twice  crofs’d,  the  lower 
Arms  being  longer,  and  the  upper 
fhorter,  as  in  the  Efcutcheon. 


PATHETICK  [Patheticus  of  ? 

Gr.  Paffion  or  Affettion ]  relating  to  the  Paflions, 
or  that  is  proper  to  excite  or  awake  them. 

PATHETICK  Nerves ,  are  the  Fourth  pair 
arifing  from  the  Top  of  the  Medulla  Oblongata , 
(and  fo  is  different  from  all  others,  which  arife 
either  from  its  Safe  or  Sides)  behind  the  round 
Protuberances,  called  by  Anatomifts  the  Ate  and 
Tejles  of  the  Brain;  whence  bending  forwards  by 
the  Sides  of  the  Medulla  Oblongata,  they  presently 
hide  themfelves  under  the  Dura  Mater ;  under 
which  proceeding  a  while,  they  pafs  out  of  the 
Skull,  each  in  a  fingle  Trunk,  at  the  fame  Hole 
with  the  Optick  Nerves,  (and  they  communicate 
with  no  other  in  their  whole  PafTage)  and  are  be¬ 
llowed  intirely,  as  Willis  faith,  on  that  Mufcle 
of  the  Eye  which  they  call  Trochlearis,  becaufe 
it  ferves  to  rowl  the  Eye  round  about;  which  be¬ 
ing  a  Motion  that  is  ufually  confequential  upon 
fome  Paffion  of  the  Mind,  fuch  as  Love,  lAc.  thefe 
Nerves  are  therefore  very  properly  called  Oculo- 
rum  motores  pathetici. 

PATH  of  the  Vertex ,  a  Term  frequently  ufed 
by  Mr.  Flamjlead  in  his  Doflrine  of  the  Sphere , 
and  fignifies  a  Circle  defcribed  by  any  Point  of 
the  Earth’s  Surface,  as  the  Earth  turns  round  its 
Axis.  This  Point  is  confidered  as  Vertical  to  the 
Earth’s  Centre,  and  is  the  fame  with  what  is  cal¬ 
led  the  Vertex  or  the  Zenith  in  the  Ptolemaick 
Projection. 

The  Semi-diameter  of  this  Path  of  the  Vertex 
is  always  equal  to  the  Complement  of  the  La¬ 
titude  of  the  Point  or  Place  that  defcribes  it ; 
that  is,  to  that  Place’s  Diftance  from  the  Pole  of 
the  World. 

PATHOGNOMONICK,  [of*-«'$»s  paffion 
end  y'lay.nt*.*  of  yivdo-KM,  Gr.  to  know]  a  Term  in 
the  Art  of  Medicine,  is  a  proper  infeparate  Sign 
which  agrees  only  to  fuch  a  thing,  and  to  all  of 
that  kind,  and  tells  the  Elfence  of  its  SubjeCt,  and 
alfo  lafts  from  the  Beginning  to  the  End ;  as  in  a 
true  Pleurifie  there’s  always  a  continual  Fever, 
hard  Breathing,  and  Stitches  with  a  Cough.  Blan¬ 
chard. 

PATHOLOGY,  [ V«3«Aeyi(*  of  ^«.9o$and 
Gr.  a  Difcourfe,]  is  a  Part  of  Phyfick  that  teach- 
eth  us  the  preternatural  Conilitution  of  a  Man’s 
Body,  fo  as  thereby  to  difeover  the  Nature  and 
Caufes  of  Difeafes. 

PATONCE.  The  Heralds 
Term  for  one  of  their  Crofles 
of  this  Figure. 

Gules ,  a  Crofs  Pat  once.  Argent , 
by  the  Name  of  Latimer . 
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PATRIMONY,  is  an  Hereditary  Ellate,  or 
Right,  defeended  from  Ancellor.  The  Legal  En¬ 
dowment  of  a  Church,  or  Religious  Houfe,  was 
called  Ecclefiafical  Patrimony. 

PATRON,  is  ufed  in  the  Civil  Law  for  hint 
that  hath  manumitted  a  Servant,  and  thereby  is 
both  juftly  accounted  his  great  BenefaClor,  and 
challenged  certain  Reverence  and  Duty  of  him 
during  his  Life. 

In  the  Canon  and  Civil  Law  it  fignifies  him  that 
hath  the  Gift  of  a  Benefice ;  and  the  Reafon  is, 
Becaufe  the  Gift  of  Churches  arid  Benefices  was 
belonging  unto  fuch  good  Men  as  either  built  or 
elfe  endowed  them  with  fome  great  part  of  their 
Revenue. 

PATRONAGE  the  Right  which  belongs  to 
the  Founder  of  a  Church  or  Benefice.  Thefe 
Rights  confift  in  having  the  Nomination  or  Pre- 
fentation  to  the  Benefice  that  he  has  Founded  or 
Endowed  ;  in  having  the  honourable  Rights  of 
the  Church  it  being  entered  in  the  Chancel. 

Lay  PATRONAGE  is  fuch  as  is  attach’d  to 
the  Perfon  either  as  Founder,  or  Heir  to  the 
Founder  ;  or  as  the  Pofl’efTor  of  a  See,  to  which 
the  Patronage  is  annexed. 

Perfonal  Lay.  PATRONAGE  is  that  which 
belongs  immediately  to  the  Founder  of  a  Church, 
and  is  tranfmittable  to  his  Children  and  Family  ; 
without  being  annexed  to  any  Fee,  and  cannot 
be  alienated  or  fold. 

Real  Lay  PATRONAGE,  is  that  which  is  at- 
attach’d  to  the  Glebe,  or  to  a  certain  Inheri¬ 
tance,  which  may  be  fold  together  with  the  Glebe 
to  which  it  is  annexed. 

Arms  of  PATRONAGE  [in  Heraldry]  are 
thofe  on  the  Top,  fome  of  which  are  Marks  of 
Subjection  and  Dependance. 

PATRONYMICK  [vrctTgewiMx'os  of  irxrvg  a 
Father,  and  oW*,  Gr.  a  Name]  a  Term  apply’d 
by  Grammarians  to  fuch  Names  as  have  been 
given  to  the  Race  or  Lineage  of  any  Perfon, 
and  which  were  formed  from  him,  who  was  the 
Chief  or  Founder  of  it,  as  Heraclides  from  Her¬ 
cules,  /Eneades  from  /Eneas. 

PATROUILLE,  or  Patroul,  as  we  generally 
pronounce  it,  is  a  Round  of  Soldiers,  to  the  Num¬ 
ber  of  Five  or  Six,  with  a  Serjeant  to  command 
them  :  Thefe  fet  out  from  the  Corps  deGards,  and 
walk  round  the  Streets  of  a  Garrifon,  to  prevent 
Quarrels,  Mifchiefs,  &c.  and  to  keep  all  in  Order, 
Peace  and  Quietnefs. 

PATTES,  [in  Heraldry,]  the  Paws  of  a 

Beall. 

PA  VILLON  [in  Architecture]  a  Turret  or 
Building  that  for  the  moll  Part  is  infulated  and 
under  a  fingle  Roof;  which  is  fometimes  Square, 
and  foihetimes  in  the  Form  of  a  Dome;  alfo  a 
projecting  Piece  in  the  Facade  of  a  Building, 
marking  the  middle  of  it,  and  fometimes  it  flanks 
a  Corner. 

PA  VILLON  [in  Heraldry]  a  Covering  in  the 
Form  of  a  Tent,  which  invelts  or  wraps  up  the 
5  P  Armories 
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Armories  of  divers  Kings  and  Sovereigns,  depend¬ 
ing  only  on  God  and  their  Sword. 

Prompt  PAYMENT,  is  the  difchargingaDebt 
before  the  Expiration  of  the  Term  granted  by 
the  Creditor. 

PAVIMENTA  Tejfellata.  See  Tejfellata. 
PAUPER.  See  Forma  Pauperis. 

PAUSE  or  Ref,  in  Mulick,  is  a  Silence  or  Ar¬ 
tificial  Intermiflion  of  the  Voice  or  Sound, propor¬ 
tioned  to  a  certain  Meafure  of  Time,  by  the  Mo¬ 
tion  of  the  Hand  or  Foot. 

Thefe  Paufes  or  Rejls  are  always  equal  to  the 
Length  or  Quantity  of  the  Notes  whereto  they 
are  annex’d,  and  are  therefore  called  by  the  fame 
Names,  as  a  Long-reji ,  Breve-ref , Semi-breve-ref , 
&c. 

Odd  Refs  are  thofe  which  take  up  only  fomp 
part  of  a  Semi-breve’ sTime  or  Meafure,  and  have 
always  reference  to  fome  Odd  Note :  for  by  thofe 
two  Odds  the  Meafure  is  made  even. 

PAUNCH,  or  Panch ,  is  thofe  Matts  made  of 
Sinnet,  which  in  a  Ship  are  made  fall  to  the  Main 
and  Fore-yards,  to  keep  them  from  galling  againfl: 
the  Marts. 

PAWLE,  in  a  Ship  is  a  fmall  Piece  of  Iron 
bolted  to  one  End  of  the  Beams  of  the  Deck,  clofe 
to  the  Capftan,  but  yet  fo  eafily  as  that  it  can 
turn  about.  Its  ufe  is  to  flop  the  Capftan  from 
turning  back,  by  being  made  to  catch  hold  of 
the  Whelps :  Therefore  they  fay,  Heave  a  Pawle  ! 
That  is.  Heave  a  little  more  for  the  Pawle  to  get 
hold  of  the  Whelps :  And  this  they  call  Pawling 
the  Capjlan. 

PAY,  the  Seamen  fay,  Pay  more  Cable ,  that  is, 
let  out  more  Cable;  and  pay  cheap ,  that  is,  at  the 
turning  the  Anchor  out  of  the  Boat,  to  turn  it  o- 
ver-board  farter. 

PAYING.  The  Seamen  call  laying  over  the 
Seams  of  a  Ship  a  Coat  of  hot  Pitch,  paying  her\ 
which  when  ’tis  done  with  Canvafs,  is  called 
Parcelling.  Alfo,  when  after  fhe  is  Graved,  and 
her  &?// burned  off,  a  new  Coat  of  Tallow  and 
Soap,  or  one  of  Train-Oil,  Rofin  and  Brimftone, 
boiled  together,  is  put  on  upon  her,  that  is  cal¬ 
led  Paying  of  a  Ship.  They  fay  alfo  fometimes, 
when  in  tacking  about,  a  Ship’s  Sails,  being  back- 
ftay’d,  fall  all  flat  againfl;  the  Marts  and  Shrouds, 
Jhe  is  payed. 

PE  AN,  in  Heraldry,  is  when  the  Field  of  a 
Coat  of  Arms  is  Sable,  and  the  Powderings  are 
Or. 

PEARL,  [in  Heraldry ]  is  ufed  by  fuch  as  Bla¬ 
zon  by  precious  Stones,  inftead  of  Colour  and 
Metals  for  Argent  and  White. 

PECTEN  Arboris,  is  the  Grain  of  the  Wood 
of  any  Tree. 

PECTEN,  in  Anatomy,  is  the  fame  with  the 
Regio  Pubis ,  or  lower  Part  of  the  Hypoga- 
flrium. 

PECTINEUS,  is  a  Mufcle  of  the  Thigh ;  fo 
called  from  its  Beginning  at  the  Os  Pubis  or  Pe¬ 
lf  inis.  It  has  a  thick,  broad,  and  flefhy  Origi¬ 
nation  from  the  External  part  of  the  faid  Bone,  be¬ 
tween  the  Pfoas  Magnus  and  the  Iliacus  Internus , 
and  fecond  Head  of  the  Triceps ;  and  defcending 
obliquely  backwards,  it  becomes  a  flat  ftrong 
Tendon  near  its  Implantation  to  the  Afperity  on 
the  Pofterior  part  of  the  Os  Femoris ,  immediately 


below  the  leffer  Trochanter ,  at  the  Infertion  of  the 
Pfoas  Magnus  and  Iliacus  Internus. 

This  adling  together  with  the  Pfoas  Magnus 
and  Iliacus  Internus ,  doth  not  only  draw  the  Os 
Femoris  upwards,  but  diredt  it  outwards,  by  its 
Curve  Defcent  from  its  Origination  to  its  Infer¬ 
tion  at  the  Pofterior  part  of  the  Os  Femoris-,  which 
is  a  Provident  Contrivance  of  Nature  in  want¬ 
ing,  fince  the  Thigh-Bones  by  their  Oblique  Po- 
fition  do  thereby  render  the  Toes  liable  to  turn 
inwards. 

PECTINIS,  or  Pubis  Os,  the  Share-Bone,  is 
the  lower  and  inner,  or  fore-part  of  the  Os  Inno - 
minatutn-,  and  even  before,  is  joined  to  its  Fel¬ 
low  by  a  Cartilage,  called  Synchondrofs,  which  is 
much  thicker,  but  loofer  and  fofter  in  Women  than 
in  Men ;  for  in  Women,  one  Bone  can  a  little  re¬ 
cede  from  the  other  in  Travail,  to  make  way  for 
the  Foetus.  It  has  a  very  large  Foramen  between  the 
Sinus  of  the  Coxendix ,  and  that  part  whereby  it  is 
joined  toits  Fellow,  making  room  for  twoMufcles 
of  the  Thigh;  and  above  this  Foramen  is  a  Sinus, 
by  which  the  Crural  Veins  and  Arteries  pafs  to 
the  Thighs.  The  Upper  part  of  this  Bone  is  cal¬ 
led  its  Spine ,  into  which  the  Mufcles  of  the  Abdo¬ 
men  are  inferted. 

PECTORALS,  or  Pelf  oral  Medicines,  are  fuch 
as  are  ufed  inDifeafes  of  the  Breaft,  which  by  at¬ 
tenuating,  or  thickning,  orallaying  the  Heat  there¬ 
of,  render  the  Matter  which  caufes  Coughing,  fit 
to  be  expedlorated  or  fpit  out.  Blanchard. 

PECTORALIS,  a  Mufcle  of  the  Arm,  fo  cal¬ 
led  from  its  Situation.  This  hath  a  broad  femi- 
circular  flefhy  beginning  above,  from  near  half 
the  Inferior  part  of  the  Clavicula  :  Below,  from 
the  Os  Pefiorale,  and  all  the  Cartilaginous  End¬ 
ings  of  the  Six  fuperior  Ribs,  and  from  the  Bony 
part  of  the  Seventh,  it  hath  a  diftindl  Fafciculus 
of  flefhy  Fibres,  (which  fometimes  is  confounded 
with  the  Obliquus  Defcendens  Abdominis.)  From 
this  large  Origin  it  marcheth  tranfverily,  and  be- 
cometh  narrower  but  thicker,  and  leffens  it  felf 
as  it  paffeth  over  the  upper  part  of  the  Biceps 
Cubiti ,  and  is  inferted  by  a  fhort,  but  broad, 
ftrong  Tendon,  to  the  Superior  part  of  the  Os  Hu¬ 
meri,  above  the  Termination  of  the  Deltoides. 
The  Fibres  of  this  Mufcle  decuffate  each  other, 
near  their  Implantation  to  the  Os  Humeri ;  thofe 
of  the  Superior  part  running  downwards,  and 
thofe  of  the  Inferior  marching  up,  interfedl  the 
former  in  Acute  Angles.  When  it  adts  it  moves 
the  Arm  either  obliquely  upwards,  or  diredtly 
forwards,  or  obliquely  downwards,  according  to 
the  various  Diredlion  of  its  Series  ox  Fibres. 

PECULIAR,  fignifies  a  particular  Parifh  or 
Church  that  hath  Jurifdidlion  within  its  felf,  for 
Probat  of  Wills,  &c.  exempt  from  the  Ordinary, 
and  the  Bifhops  Courts. 

The  King’s  Chapel  is  a  Royal  Peculiar,  ex¬ 
empt  from  all  Spiritual  Jurifdidlion,  and  refer- 
ved  to  the  Vifitation  and  immediate  Govern¬ 
ment  of  the  King  himfelf,  who  is  Supreme  Or¬ 
dinary. 

It  is  an  Ancient  Privilege  of  the  See  of  Can* 
terbury ,  That  wherefoever  any  Mannors  or  Ad- 
vowfons  do  belong  to  it,  they  forthwith  become 
exempt  from  the  Ordinary,  and  are  reputed  Pecu¬ 
liars. 

PEDESTAL, 
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PEDESTAL,  in  Architecture,  is  that  part 
which  fupports  a  Pillar  or  Column,  having  its  pro¬ 
per  Bafe  and  Cornice  different,  according  to  the 
feveral  Orders  of  Architecture. 

The  TufcanPedeJlal ,  being  the  mofl  fimple  of 
all,  hath  only  a  Plinth  for  its  Bafe,  and  an  Afra- 
gal  crown’d  for  its  Cornice. 

The  Dorick  Pedefal,  (according  to  Palladio) 
borrowing  the  Attick  Bafe,  ought  to  have  for  its 
Height  z  j-  Diameters  of  the  Column  taken  be¬ 
low.  But  no  Pedejials  to  this  Order  are  feen  a- 
mong  the  Ancient  Buildings. 

The  Ionick  Pedejlal  is  Two  Diameters  and  a- 
bout  Two  thirds  high. 

The  Corinthian  Pedejlal  hath  the  Fourth  part  of 
the  Column  for  its  Height,  being  divided  into 
Eight  parts ;  whereof  one  muft  be  allowed  for  the 
Cymatium ,  two  others  for  the  Bafe,  and  the  reft 
for  the  Dye  or  Square. 

The  Compofit  Pedejlal  ought  to  have  the  Third 
part  of  the  Pillar  for  its  Height. 

PEDICLE  [in  Botany ]  is  that  little  Stalk  or 
Tail,  by  which  the  Leaf,  Fruit,  or  Flower,  is 
joined  to  the  Branch  or  Stem. 

PEDICULARIS  Morbus.  See  Phthiriafis. 

PEDICULUS,  in  [Botany  J\  is  theFoot-ftalk  of 
any  Leaf,  Flower,  or  Fruit. 

PEDLEUS  [in  Anatomy ]  is  the  fecond  of  the 
Extenfor  Mufcles  of  the  Foot ;  which  takes  the 
Origin  in  the  lower  Part  of  the  Perinaum  and 
annular  Ligament,  and  is  divided  into  four  Ten¬ 
dons,  which  are  inferted  into  the  External  Part 
of  the  firft  Articulation  of  the  four  Toes. 

PEDIMENT,  in  Architecture,  is  a  Triangular 
Frame  with  Cornifh  raifed  over  the  Front  of  a 
Houfe,  and  fometimes  over  Doors,  &c.  the  fame 
as  Fronton. 

PEDIUM.  See  Tarfus. 

PEDOMETER  or  P odometer ,  of 

a  Foot,  and  *,  Gr.  Meafure ]  a  mechani¬ 
cal  Inftrument  in  form  of  a  Watch,  compofed  of 
various  Wheels  with  Teeth,  which  catch  into 
one  another,  all  difpofed  in  the  fame  Plane, 
which  by  means  of  a  Chain  or  String  faftened  to 
the  Foot  of  a  Man,  or  the  Wheel  of  a  Chariot, 
advances  a  Notch  each  Step  or  Revolution  of  the 
Wheel,  fo  that  if  the  Number  be  mark’d  on  the 
Edge  of  the  Wheel,  the  Number  of  Paces  may 
be  known,  or  the  Diftance  from  one  Place  to  ano¬ 
ther  exadly  meafured. 

PEDRERO,  or,  as  it  is  ufually  called  by  the 
Seamen,  Petterero ,  is  a  fmall  Piece  of  Ordnance, 
moll  ufed  on  board  of  Ships  to  fire  Stones,  Nails, 
broken  Iron,  or  Partridge-fhot,  on  the  Enemy, 
when  he  attempts  to  board  you.  Molt  of  thefe 
are  open  at  the  Breech,  and  have  the  Chamber  to 
take  out,  and  to  be  loaded  that  way,  and  not  at 
the  Muzzle. 

PEDUNCULI,  [in  Anatomy ]  are  two  medul¬ 
lary  Proceffes  of  the  Cerebellum  by  which  that 
Part  is  joined  to  the  Medulla  Oblongata. 

PEEK,  a  Sea-word,  ufed  in  thefe  Senfes :  An 


Anchor  is  Paid  to  be  a- peek,  when  a  Ship  being 
about  to  weigh,  comes  fo  over  her  Anchor,  that 
the  Cable  is  perpendicular  between  theHawfe  and 
the  Anchor  ;  and  to  bring  the  Ship  thus,  is  called 
Heaving  a-peek. 

They  fay  alfo,  Peek  the  MiJJen  ;  that  is,  Put 
the  Mill'en  -  yard  right  up  and  down  by  the 
Maft. 

A  Ship  is  faid  to  Ride  a-peek,  where  fhe  lies 
with  her  Main  and  Fore-yards  hoifed  up  ;  and 
then  having  one  end  of  the  Yards  brought  down 
to  the  Shrouds,  the  other  is  raifed  up  an  end: 
And  this  is  done  to  contrary  Sides ;  [i.  e .)  the  Star¬ 
board  Yard-arm  of  the  Main-yard  comes  down 
to  the  Star-board  fide,  and  fo  doth  the  Larboard 
end  of  the  Fore-yard ;  fo  that  the  Yards  appear 
a-crofs  each  other  like  St.  Andrew's  Crofs.  The 
Way  to  do  this,  is, To  let  go  the  Starboard  Top- 
fail-fheets  from  the  Main-yard,  and  then  topping- 
up  the  Larboard-lifts  :  And  fo  quite  contrary  for 
the  Fore-yard. 

To  Ride  a-broad  peek  is  much  after  the  fame 
manner,  only  the  Yards  are  raifed  up  but  half  fo 
high- 

The  Reafon  why  they  thus  peek  up  theirYards 
is,  left  lying  in  a  River  (and  they  hardiy  ever 
ufe  it  but  then)  with  theirYards  a-crofs,  another 
Ship  fhould  be  foul  upon  them,  and  break  their 
Yards. 

There  is  alfo  a  Room  in  the  Hold  of  a  Ship, 
that  is  called  the  Peek :  ’Tis  from  the  Bitts  for¬ 
wards  to  the  Stem.  Here  Men  of  War  keep  their 
Powder;  and  Merchant-men,  Outward-bound, 
place  their  Viduals  here. 

PEER,  a  Mafs  of  Stone,  & tc.  oppofed  to  the 
Sea;  or  a  great  River,  to  defend  againft  its  Force 
and  for  the  Security  of  Ships  that  lie  in  Harbour 
there. 

PEERS,  in  Architedure,  are  a  kind  ofPilafters 
or  Buttrefies,  for  Support,  Strength,  and  fome¬ 
times  Ornament. 

PEERS,  Pares ,  in  our  common  Law,  are  thofe 
that  are  empannelled  onanlnqueft  upon  any  Man 
for  the  conviding  or  clearing  him  of  any  Offence 
for  which  he  is  call’d  in  queftion  ;  and  the  Reafon 
thereof  is,  becaufe  ’tis  the  Courfe  and  Cuftom  of 
our  Nation,  that  every  one  fhall  be  tried  by  his 
Peers  or  Equals.  The  Word  is  ufed  alfo  for  the 
Nobility  of  this  Realm,  and  Lords  of  the  Parlia¬ 
ment,  who  tbo’  diftinguifhed  as  to  degrees  of  No¬ 
bility,  yet  are  equal  in  all  publick  Adions,  as  in 
Votes  of  Parliament,  in  paffingTryals  on  Noble¬ 
men. 

PEGASUS,  a  Conflellation  in  the  Northern 
Hemifphere,  containing  23  Stars. 

PEIRCED.  When  any  Ordinary  or  Charge ,  in 
Heraldry,  hath  an  Hole  in  it,  fo  that  the  Field  ap¬ 
pears  through,  they  fay  that  Ordinary  or  Charge 
is  pierced. 

PELAGLE,  is  a  Term  ufed  by  the  Writers  of 
Natural  Hiftory,  to  exprefs  fuch  Sea  Shell-fifhes, 
as  never  or  very  rarely  are  found  near  the  Shores, 
but  always  refide  in  the  Deep,  in  thofe  parts  of 
the  Bottom  of  the  Sea  which  are  moft  remote; 
from  Land. 

PELECOIDES,  [i reXexoH$ls  of  Gr.  4 

hatchet  and  Gr.  Jhape ,]  is  the  Name  given 

by  fome  to  the  Figure  BCDA,  contained  under 
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the  two  inverted  Quadrantal  Arks  A  B  and 


C 


A  D,  and  the  Semi-circle  BCD,  whofe  Area  is 
=  to  the  Square  AC,  and  that  to  the  Re&angle 
EB. 

’Tis  equal  to  the  Square  A  C,  becaufe  it  wants 
of  the  Square  on  the  Left  Hand  the  two  Seg¬ 
ments  A  B  and  A  D,  which  are  equal  to  the  two 
Segments  B  C  and  C  D,  by  which  it  exceeds  it 
on  the  right  Hand. 

PENCIL  of  Rays  in  Opticks ,  is  a  double  Cone 
of  Rays  joined  together  attheBafe;  one  of  which 
hath  its  Vertex  in  fome  one  Point  of  the  Objedt, 
and  the  Glafs  G  L  S  for  its  Bafe  j  and  the  other 
hath  its  Bafe  on  the  fame  Glafs,  but  its  Vertex  in 
the  Point  of  Convergence,  as  at  C. 


Cc 


Thus  :  B  G  S  C  is  a  Pencil  of  Rays,  and  the 
Line  BLC,  is  called  the  Axis  of  that  Pencil. 

PENUMBRA,  in  Aftronomy,  is  a  faint  kind  of 
Shadow,  or  the  utmoft  edge  of  the  perfect  Sha¬ 
dow,  which  happens  at  the  Eclipfe  of  the  Moon ; 
fo  that  it  is  very  difficult  to  determine  where  the 
Shadow  begins,  and  where  the  Light  ends. 

PELIDNUS,  [ TehtSvos  of  ireXtdvou,  Gr.  to  ren¬ 
der  livid,]  is  a  Black-and-blue  Colour  in  the  Face, 
frequent  in  Melancholick  Men. 

PENDANT,  [in  Heraldry ]  a  Term  apply’d  to 
the  Parts  hanging  down  from  the  Label,  to  the 
Number  of  3,  4,  5,  or  6  at  moft,  which  when 
they  are  more  than  3,  mult  be  fpecified  in  Bla¬ 
zoning. 

PENDANTS  of  a  Ship  are  of  two  kinds. 

1.  Thofe  long  Colours  or  Streamers ,  cut  point¬ 
ing  out  towards  the  end,  and  there  divided  into 
two  Parts,  and  which  are  hung  out  at  the  Heads  of 
the  Mafts,  or  at  the  Yard-Arm  ends,  are  called 
Pendants ;  and  are  ufed  for  fhew,  and  fometimes 
for  Diftindtion  of  Squadrons. 


2.  That  fhort  Rope  is  called  a  Pendant ,  which 
at  one  end  is  fattened  to  the  Head  of  the  Matt,  or 
to  the  Yard  or  to  the  Clew  of  the  Sail,  and  at 
the  other  end  hath  a  Block  and  Shiver,  to  reeve 
fome  running  Rope  into.  Thus  the  Pendant  of 
the  Tackle  is  made  faft  to  the  Head  of  the  Matt; 
and  the  Pendants  to  the  Back  Stays  are  fattened 
to,  and  hang  down  on  the  Infide  of  the  Sbrowds. 
Alfo  all  the  Yard-Arms,  except  the  Mitten, 
have  of  thefe  Pendants,  into  which  the  Braces 
are  reeved. 

PELLETS,  a  Bearing  in  Heraldry.  See  Balls . 

PENDULOUS  Flowers,  [in  Botany]  hanging 
down,  or  fuch  as  hang  their  Heads  downwards, 
the  Stalk  not  being  able  to  fupport  them  up¬ 
right. 

PENDULUM,  is  a  Weight  hanging  at  the 
end  of  a  String,  Chain,  or  Wire,  by  whofe  Vibra¬ 
tions  or  Swings  to  and  fro,  the  Parts  or  Differen¬ 
ces  of  Time  are  meafured. 

The  Velocities  of  Pendulums  in  their  lowett 
Points  are  as  the  Chords  of  the  Arks  they  fall  from 
or  defcribe. 

Thus  if  the  Pendulum  N  P  be  let  fall  from  the 
Height  H,  its  Velocity  at  P  will  be  expounded 
by  the  Chord  HP.  (In  the  Figure  following.) 

’Tis  faid  that  Ricciolus  was  the  firft  that  at¬ 
tempted  to  meafure  Time  by  the  Pendulum ,  and 
therein  he  was  followed,  thro’  near  about  the  fame 
Time,  by  Langrenus  Vendelinus ,  Merfennus,  Kir- 
cherus ,  &c.  fome  of  which  declare  they  knew 
nothing  of  Ricciolus’ s  Attempt :  But  the  firft  that 
applied  it  to  a  Movement,  Clock,  or  Watch,  was 
Mr.  Chrifopher  Hugens ,  who  brought  it  alfo  to  a 
good  Degree  of  Perfedlion. 

The  Learned  Sir  Ifaac  Newton,  in  his  Accurate 
Experiments  on  Pendulums ,  from  that  the  Matter 
of  all  Bodies  is  exa&ly  proportionable  to  their 
Weight. 
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If  the  Pendulum  P,  be  let  fall  from  the  Height 
H,  and  then  at  its  return  that  way  come  up  a- 
gain  as  far  as  K,  the  Ark  H  K  reprefents  the 
Retardation  arifing  from  the  Refiftance  of  the 
Air. 

The  fhorter  Arks  any  Pendulum  defcribes,  the 
equaller  will  the  Vibrations  be  to  one  another  5 
and  when  the  Arks  are  exceeding  fmall,  the  Vi¬ 
brations  will  be  nearly  equal  as  if  the  Pendulum 
did  fwing  in  a  Vacuum.  Wherefore  it  feems  to 
be  a  Miftake  in  thofe  who  admire  a  Clock  or 
Watch  for  its  Pendulums  fwinging  far,  or  taking 
a  great  Compafs  as  they  call  it. 

PENDULUMS,  Merfennus  found  the  length  of 
a  Pendulum  that  wou’d  fwing  Seconds  to  be  3 

Feet 
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Feet  6  Inches,  and  fince  ’tis  agreed  that  in  our 
Latitude,  it  is  juft  39  Inches,  2  Tenths. 

A  Pendulum  of  1  o  Inches,  wanting  about  one 
Tenth  of  an  Inch,  will  very  near  fwing  half  Se¬ 
conds,  or  the  1 20th  part  of  a  Minute  of  Time  ; 
which  is  the  7200th  part  of  an  Hour. 

The  Lengths  of  Pendulums  (which  are  always 
accounted  from  the  Centre  of  Ofcillation,  to  the 
Centre  of  the  Ball  or  Bob)  are  to  each  other  in  a 
Duplicate  Proportion  of  the  Times  in  which 
their  Vibrations  are  refpedlively  performed  ;  or 
are  as  the  Squares  of  the  Vibrations  performed 
in  one  and  the  fame  time.  Wherefore  the  Times 
muft  be  in  Subduplicate  Proportion  to  the  Lengths. 
Sir  Ifaac  Newton  demonftrates,  Cor.  2.  Prop.  54. 
Princip.  That  if  the  Force  of  the  Movement  of 
a  Clock  required  to  keep  a  Pendulum  in  Motion, 
could  be  fo  compounded  with  the  gravitating 
Force  of  the  Pendulum ,  that  the  whole  Force  or 
Tendency  downwards,  (hall  be  as  the  Line  which 
arifes  by  dividing  the  Rectangle  under  the  Semi- 
mi- Ark  of  the  Vibration  and  the  Radius,  is  to  the 
Sine  of  that  Semi-ark,  then  all  the  Ofcillations 
(hall  ftill  be  made  in  the  fame  fpace  of  Time* 

PROBLEMS. 

I.  To  find  the  Length  of  a  Pendulum  which  /hall 
make  any  Ajfigned  Number  of  Vibrations  in  a  Mi¬ 
nute. 

Let  the  Number  of  Vibrations  be  50,  the  Length 
of  a  String  counted  from  the  Point  of  Sufpenfion9 
to  the  Centre  of  Ofcillation ,  or  of  the  Bullet  or 
Round  Ball  at  the  end  of  it,  is  required. 

Since  the  Lengths  of  Pendule’s  are  to  each  other 
as  the  Squares  of  their  Vibrations.  And  that  a  Pen- 
dule  Vibrating  Seconds  (or  60  times  in  a  Minute) 
is  by  Experience  found  to  be  of  the  length  of 
3  9  Inches  and  i-  of  an  Inch. 

I  here  ufe  Sir  Jonas  Moor’s  Computation. 

Say,  as  the  Square  of  50,  (which  is  2500):  to 
the  Square  of  60  (which  is  3600)  : :  So  is  39, 
2  :  to  the  Length  of  the  Pendulum  required: 
which  will  be  found  to  be  5  6,4  Inches.  See  the 
Work. 

As  2500  to  3600  : :  fo  39,  to  z 
39>2 


7200 

3Z4°° 

10800 


25  1  00)  14112  |  00  (56,4 


125 

1 6i 
150 


1 12 
100 


1 2 

But  for  ready  Praftice  j  fince  in  thefe  Quefti- 
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ons  the  Product  of  the  mean  Terms  will  always 
be  141 1200  (that  is,  the  Product  of  the  Square 
of  60  Multiplied  by  39,2.)  i.  e.  3600  x  39,2. 
You  need  only  divide  that  Number  by  the  Square 
of  the  Number  of  Vibrations  aflign’d,  and  the 
Quotient  will  give  the  Length  of  a  Pendulum,  that 
(hall  vibrate  juft  fo  many  times  in  a  Minute. 

PROBLEM  II. 

The  Length  of  a  String  end  Plummet  being  known 
( reckoned  as  before  from  the  Point  of  Sufpenfion 
to  the  Centre  of  the  Weight  •,)  To  find  the  Num¬ 
ber  of  Vibrations  fuch  a  Pendulum  J hall  make  in 
a  Minute. 

This  is  the  Reverfe  of  the  former  Problem ; 
therefore  fay.  As  the  Length  given  fuppofe,  56,4, 
to  the  Length  of  the  Standard  Pendulum  twing¬ 
ing  Seconds,  viz.  39,2.  So  is  the  Square  of  the  Vi¬ 
brations  of  the  Standard  Pendulum  to  the  Squares 
of  the  Vibrations  fought.  See  the  Work. 

As  56,4  :  39,2  :  :  3600  :  2500,  as  will  be 
found  by  working  the  Golden  Rule  as  before.  And 
the  Square  Root  of  2500,  will  be  50,  the  Number 
of  Vibrations  fought. 

But  for  ufe  (here  asjn  the  former  Problem)  you 
need  only  to  divide  141 1 200  by  the  Length,  and 
it  gives  the  Squares  of  the  Vibrations,  as  there  you 
divided  by  the  Square  of  the  Vibrations  to  find 

the  Length. 

USE. 

And  thefe  two  Problems  may  be  of  excellent 
ufe,  both  to  regulate  the  Motion  of  a  Clock  or 
Watch,  and  exadlly  to  meafureTime  without  ei¬ 
ther;  which  may  gratifie  and  aflift  the  Curious 
in  obferving  Eclipfes ,  efpecially  thofe  of  the  Sa¬ 
tellites  of  Jupiter 9  and  in  theTranfits  of  the  Moon 
under  the  fix’d  Stars,  and  her  Occultations  of 
them:  Whofe  Duration  may  be  thus  eafily  mea- 
fured,  without  Clock,  Watch,  or  any  fuch  way 
of  diftinguifhing  Time. 

As  for  Inftance,  Suppofe  you  were  on  a  Jour¬ 
ney  or  Voyage,  or  fome  place  where  you  cannot 
have  the  conveniency  of  a  good  Clock  or  Watch, 
iffc.  and  yet  you  would  willingly  obferve  the  Du¬ 
ration  of  an  Eclipfe  ;  which  by  your  Table  you 
know  will  happen  fuch  a  Night,  and  near  fuch  a 
time  of  it. 

Hanging  up  a  String  and  Weight  on  a  fine 
Pin,  and  letting  it  fwing  juft  at  the  Entrance  of  the 
Shadow  on  the  Moon’s  Orb ;  let  a  Correfpondent 
or  Servant  carefully  count  the  Vibrations,  and 
marking  them  down  with  a  Pencil,  or  fome  fuch 
way  ;  (moving  the  Pendulum  dexteroufly  alfothat 
way  that  ’tis  going,  when  *tis  almoft  at  reft,  by 
a  gentle  pufh  of  his  Hand,  and  by  that  means 
keeping  it  in  conftant  Motion;)  the  Number  of 
the  Vibrations  will  be  known,  during  the  whole 
Eclipfe;  which  note  down  on  a  Piece  of  Paper, 
and  meafuring  exadtly  the  Length  of  your  String 
in  Inches,  and  Decimal  parts  of  an  Inch  :  Divide 
(by  this  Problem)  141 1200  by  the  Length  of  your 
Pendulum ,  and  the  Quotient  will  afford  you  a 
Number,  whofe  Square  Root  is  the  Number  of 
Vibrations  the  Pendulum  you  employ’d  made  in 
one  Minute.  Divide  therefore  the  Number  of  all 
the  Vibrations,  during  the  whole  time  of  Obfer* 
5  vation. 
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vation,  by  60,  and  the  Quotient  will  be  the  Num¬ 
ber  of  Minutes  the  Eclipfe  lafted. 

N.  B.  ,’T will  be  belt  to  ufe  a  pretty  long  String, 
becaufe  the  Vibrations  being  by  that  means  flow¬ 
er,  they  may  be  the  more  diftindlly  counted.  If 
at  fuch  a  time  you  are  furnifhed  with  a  good 
Foot  Rule,  you  may  let  your  Pendulum  be  juft 
39,2,  and  then  each  Vibration  will  be  a  Second  : 
But  if  you  are  deftitute  of  fuch  an  Advantage, 
you  may,  as  before,  hang  up  a  Pendulum  at  a  ven¬ 
ture,  and  by  another  String,  or  fome  fuch  way, 
taking  its  exadt  Length,  you  may  keep  it  by  you 
with  the  Number  of  all  the  Vibrations,  and  com¬ 
pute  the  Time  afterwards  at  your  Leifure. 

PROBLEM  III. 

To  find  the  Length  of  any  String  which  hath  a 
Weight  hanging  at  it ,  without  coming  to  meafure 
it ;  or  without  making  ufe  of  any  Quadrant ,  or 
fuch  like  Infiruments ,  to  take  Heights. 

Let  the  String  and  Weight  annex’d  be  made  to 
fwing;  and  at  the  fame  time  hang  up  a  Pendu¬ 
lum  of  any  known  Length,  (as  fuppofe  a  Yard) 
and  fet  it  a  vibrating  likewife,  fo  that  both  the 
Pendulums  may  fwing  together  ;  to  effedt  which, 
you  muft  let  the  Pendulum  you  hang  up  go  away 
juft  when  the  other  you  would  meafure  is  begin¬ 
ning  to  make  any  Vibration:  This  done,  flay  till 
the  Pendulum  you  hung  up  hath  made  a  Compe¬ 
tent  Number  of  Vibrations  (as  fuppofe  about  50 
or  60  ;)  and  let  a  Correfpondent  count  how 
many  Vibrations  the  Pendulum ,  whofe  length  is 
fought,  made  in  the  fan??  time :  And  let  us  fup¬ 
pofe,  that  That  made  1  o  Vibrations  while  your 
String  and  Plummet  made  60;  lince,  as  was  faid 
before,  The  Lengths  of  Pendulums  are  to  each  0- 
thers  as  the  Squares  of  their  Vibrations :  If  you  di¬ 
vide  3600  (the  Square  of  60) by  100,  (the  Square 
of  10)  the  Quotient  will  be  36,  which  will  fhew 
you  that  the  String  fought  was  36  times  as  long 
as  that  which  you  hungup;  i.  e.  was  in  length 
36  Yards,  or  108  Foot. 

And  thus  you  may  eafily  find  the  height  of  any 
Church  or  Theatre,  by  means  of  a  Branch  Can- 
dleftick  which  hangs  from  the  Roof:  For  if  you 
hang  up  a  String  and  Plummet  of  a  Yard  long, 
fuppofe,  (or  of  any  known  length)  and  make  this 
Candleftick  and  your  Pendulum  begin  to  fwing 
both  together  (which  is  eafily  done  by  the  help 
of  a  Correfpondent :)  The  Vibrations  that  the 
Candleftick  makes,  while  your  Pendulum  makes 
any  Competent  Number,  will  eafily  help  you  to 
the  Length  of  the  String  or  Wire,  that  holds  the 
Candleftick,  and  confequently  the  height  of  the 
Church  will  be  known  likewife. 

As  in  the  former  Example,  Suppofe  the  Candle¬ 
ftick  made  1  o  Vibrations,  while  your  Pendulum 
of  a  Yard  made  60,  then  it  is  36  Yards,  or  108 
Feet  from  the  Centre  of  the  Candleftick,  to  the 
end  of  the  Rope  or  Wire  that  holds  it  to  the 
Roof ;  to  which,  adding  the  height  of  the  Centre 
of  the  Candleftick  above  the  Ground,  you  have 
the  whole  height  of  the  Church. 

PROBLEM  IV. 

According  to  thefe  Principles  and  Experiments  on 


Pendulums,  it  will  not  be  difficult  to  efimate 
nearly  the  Depth  of  a  deep  Well ,  by  the  fall  of  a 
Stone  into  the  Water  from  the  Mouth :  Or  the  Di- 
fance  that  any  Ship  at  Sea ,  or  that  any  Fort  is 
off,  by  the  Time  between  feeing  the  Flafio  of  the 
Powder ,  and  hearing  the  Report  of  the  Gun :  Or 
the  Difance  that  any  Thunder -  Cloud  is  off, \  &c. 

For  Sir  Ifaac  Newton  hath  found  that  a  Sound 
moves  968  Feet  in  a  Second  of  Time. 

’Tis  aliened  alfo  by  Mr.  Hugens ,  and  now  ge¬ 
nerally  agreed  to,  That  a  heavy  Body  defcends  in 
the  firft  Second  of  Time  after  its  beginning  to  fall, 
very  near  16  Feet. 

An  Example  to  find  the  Depth  of  a  Well  may 
ferve  for  all. 

Suppofe  you  hang  up  a  Ihort  Pendulum ,  that  will 
vibrate  Quarter  Seconds,  (the  way  to  find  its 
Length  hath  already  been  fhewn)  and  letting  go 
the  Stone  and  the  Pendulum  together,  you  find  the 
Pendulum  hath  made  1 6  fingle  Vibrations  before 
you  hear  theNoife  of  the  Stone’s  fall  into  theWa- 
ter.  Then  fince  1 6  Quarters  of  a  Second  are  e- 
qual  to  four  Seconds,  if  you  account  the  Accele¬ 
ration  of  theDefcent  of  heavy  Bodies  to  be  either 
as  the  Squares  of  the  Times,  or  as  the  Encreafe 
of  the  odd  Numbers,  either  way  will  give  you  the 
Number  256  for  the  Depth  of  the  Well. 

For  fince,  as  it  is  el fe where  fhewn,  a  Body  de¬ 
fcends  1 6  Feet  in  the  firft  Second  of  Time,  in  the 
fourth  Second  it  will  defeend  16  times  16  Feet ; 
for  the  Times  being  1  and  4,  the  Defcent  will  be 
as  their  Squares;  that  is,  as  1  to  16:  Wherefore 
Multiplying  16  by  16,  you  have  256,  the  Depth 
of  the  Well. 

Or,  if  according  to  Galilaus's  way,  you  ac¬ 
count  16  Feet  for  the  firft  Second,  and  then  3 
times  16  for  the  next  Second,  5  times  16  for  the 
third  Second,  and  7  times  1 6  for  the  fourth  Se¬ 
cond  ;  all  thefe  Numbers  added  together,  will 
make  256,  the  Depth  as  before. 

Indeed  fome  Abatement  muft  be  allowed  for 
the  Time  the  Noife  of  the  Stone’s  fall  into  the 
Water  takes  to  reach  the  Ear.  Wherefore  fince 
a  Sound  moves  968  Feet  in  a  Second,  and  256  is 
a  little  more  than  j  of  that  Number,  a  little  more 
than  ~  of  16  Foot  muft  be  taken  out  of  the  for¬ 
mer  found  Depth  256.  So  that  the  Depth  of  the 
Well  may  be  roundly  accounted  250  Feet. 

But  in  the  other  Eflimations  of  the  Diftance 
of  a  Cloud,  Ship,  or  Fort,  there  needs  no  fuch 
Allowance;  and  the  bare  Multiplication  of  968, 
by  the  Number  of  Seconds  between  theFlafh  and 
the  Report,  will  give  the  Diftance  of  the  Cloud 
or  Ship  from  the  Obferver. 

That  Night,  (viz.  April  12.)  on  which  our 
late  Mighty  Monarch  King  William  was  buried, 
we  counted  oftentimes  very  accurately,  That  the 
Diftance  between  feeing  the  Flafh,  and  hearing 
the  Report  of  the  Tower  Guns,  (which  were  then 
fired  very  folemnly  and  diftindtly)  was  always  7 
Seconds  of  Time.  Multiplying  then  968  by  7, 
it  produces  6775,  which  is  to  be  accounted  the 
Diftance  between  Amen-Corner  and  the  Tower  of 
London ;  which  is  one  Mile,  and  1495  Feet,  or 
fomething  more  than  a  Mile  and  a  Quarter. 

PENDULUMS, 
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PENDULUMS  Royal,  are  thofe  Clocks  whofe 
Pendulum  fwings  Seconds,  and  goes  eight  Days, 
(hewing  the  Hour,  Minutes,  and  Seconds. 

The  Numbers  of  fuch  a  Piece  are  calculated 
thus  : 

Firft,  Caft  up  the  Seconds  in  12  Hours,  and 
you’ll  find  them  to  be.  43200  r=  12  x  60  x  60. 
The  Swing-wheels  mult  needs  be  30,  to  fwing 
60  Seconds  in  one  of  its  Revolutions :  Now  let 
4.43200  —  21600  be  divided  by  30,  and  you’ll 
have  720  in  the  Quotient,  which  mull  be  broken 
into  Quotients;  the  firft  of  them  muft  be  12  for 
the  Great  Wheel,  which  moves  round  once  in  1 2 
Hours.  720  divided  by  1 2,  gives  60,  which  may 
alfo  be  conveniently  broken  into  two  Quotients, 
asv o  and  6,  or  5  and  1 2,  or  8  and  7  {■ ;  which  la(t 
is  mod  convenient:  And  if  you  take  all  your  Pi¬ 
nions  8,  the  Work  will  Hand  thus : 

8)  96  (12 

8)  64  (8 

8)  60  (7  l 
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According  to  this  Computation,  the  Great 
Wheel  will  go  about  once  in  12  Hours,  to  (hew 
the  Hour,  if  you  will ;  the  Second  Wheel  once 
in  an  Hour,  to  (hew  the  Minutes  ;  and  the 
Swing-Wheel  once  in  a  Minute,  to  (hew  the  Se¬ 
conds. 

PELLICAN,  is  the  Chymifts  Term  for  a  kind 
of  Double  Veflel,  ufed  in  Circulations.  See  Dou¬ 
ble  Vejfels. 

PELLICLE,  a  little  Skin.  When  any  Solu¬ 
tion  in  Chymiftry  is  in  a  gentle  Heat  evaporated 
fo  long  till  a  thin  Skin  or  Film  arife  on  the  top 
of  the  Liquor,  ’tis  call’d  an  Evaporation  to  a 
Pellicle ;  and  then  there  is  very  little  more  Li¬ 
quor  left  than  what  will  juft  ferve  to  keep  the 
Salts  in  Fufion. 

PELVIS,  is  the  Place  at  the  Bottom  of  the 
Belly,  wherein  the  Bladder  and  Womb  are  con¬ 
tained. 

PENNATA  folia,  winged  Leaves,  is  a  Term 
among  the  Botanifts,  for  fuch  Leaves  of  Plants 
as  grow  diredlly  one  againft  another  on  the  fame 
Rib  or  Stalk  3  as  thofe  of  AJh ,  Walnut-Tree , 
&c. 

PELVIS  Aurium.  See  Cochlea. 

PELVIS  Cerebri.  See  Choana. 

PELVIS  Renum,  is  a  Membranous  Veflel  or  Re¬ 
ceptacle  in  either  Kidney,  which  receives  the  U- 
rine,  and  pours  it  into  the  Bladder. 

PEMPHIGODES  Febris,  [*sp<piydfo<i  of  nlppi £ 
a  blajl,  a  drop\  is  a  Spotted  Fever;  fome  fay  a 
Windy  or  a  Flatulent  Fever. 

PENETRATION  of  Dimenftons ,  is  a  Philofo- 
phical  way  of  exprefling.  That  two  Bodies  are  in 
the  fame  Place,  fo  that  the  Parts  of  one  do  every 
where  penetrate  into,  and  adequately  fill  up  the 
Dimenfions  or  Places  of  the  Parts  of  the  other ; 
which  is  manifeftly  impoflible,  and  contradidlory 
to  Reafon.  v 

PENINSULA,  in  Geography,  is  a  Portion  of 
Land,  which  being  alraoft  furrounded  with  Wa¬ 
ter,  is  joined  to  the  Continent  only  by  an  Ifh- 
mus ,  or  narrow  Neck  of  Land  ;  as  Africa ,  the 
gieateft  Peninfula  in  the  World,  is  joined  to  Afia\ 
that  of  Morea  to  Greece ,  &c. 


PENIS,  [in  Anatomy ]  a  Part  of  the  Body,  which 
from  its  Form  is  alfo  call’d  the  Yard,  and  by  way 
of  Evidence  the  virile  Member,  as  being  one  of 
the  principal  Organs  of  Generation  in  the  Male- 

kind. 

PENNY,  Denarius,  was  the  firft  coined  piece 
of  Silver  we  have  any  account  of ;  and  for  many 
Years  the  only  one.  In  the  Reign  of  H.  r.  there 
were  Half-pence.  A  Penny  was  fomuch  the  whole 
of  the  current  Coin  of  the  Kindom,  that  Denariut 
fignified  the  fame  thing  with  Numtnus  or  Money. 
Dr.  Hickes  in  his  Dijfertatio  Epifolaris,  p.Jic^ 
faith,  that  the  Anglo-Saxons  had  but  one  Silver 
Coin  amongft  them,  and  that  was  a  Penny  ;  and 
Cambden  and  Spelman ,  and  moft  of  our  good  An¬ 
tiquaries  agree  in  this.  The  old  Penny  before 
1279  was  (truck  with  a  double  Crofs,  fo  that  it 
might  eafily  be  broken  in  the  middle,  or  into  four 
Quarters ;  and  fo  made  into  Half  pence  or  Far¬ 
things,  faith  Mr.  Stow  ;  on  which  it  was  then  or¬ 
dered,  that  Half-pence  and  Farthings  (hould  be 
made  or  coined  round,  as  the  Penny  was  before. 
The  Penny  was  called  Sterling,  which  fee. 

PENNY -Weight,  formerly  every  Pound  con¬ 
tained  1 2  Ounces,  and  each  Ounce  was  divided 
into  20  parts,  called  Twenty-penny-Weight ;  for 
then  Twenty-penny- weight  weighed  an  Ounce: 
and  tho’  the  Penny-weight  be  altered,  the  Deno¬ 
mination  (till  continues. 

PENSA  ;  formerly  there  were  three  ways  of 
paying  a  Pound  of  Money  into  the  Exchequer. 
1.  Payment  of  a  Pound  de  Numero,  which  was  juft 
20  Shillings  in  Tale.  2.  Payment  of  a  Pound  ad 
Scalam,  which  was  6  d.  over  and  above  the  20  s. 
3.  Ad  Penfum ,  which  was  paying  the  full  Weight 
of  12  Ounces. 

PENSION,  that  which  in  the  two  Temples  is 
called  a  Parliament ,  and  in  Lincolns- Inn  a  Council , 
is  in  Gray’ s-Inn  termed  a  Penfion:  That  is,  An  Af- 
fembly  of  the  Members  of  the  Society,  to  confult 
of  the  Affairs  of  the  Houfe.  Alfo  in  the  Inns  of 
Court,  Penfons  are  certain  annual  Payments  of 
each  Member  to  the  Houfe,  for  certain  Occafi- 
ons. 

PENSION  Writ,  when  a  Penfton  Writ  is  once 
iffued,  none  fued  thereby  in  the  Inns  of  Court 
(hall  be  di (charged,  or  permitted  to  come  into 
Commons,  till  all  Duties  be  paid. 

PENSION  Order  in  Grays-Inn,  feems  to  be  a 
peremptory  Order  againft  fuch  of  the  Society  as 
are  in  Arrear  for  Penfons,  and  other  Duties. 

PENTAMETER  [vetTMfteTgov  of  irerre  and 
fih§oy,  Gr.  meafure ]  a  kind  of  Verfe  confiding 
of  5  Feet,  the  two  firft  may  be  either  Spondees  or 
Dadtyls,  the  third  always  a  Spondee,  and  the  two 
laft  Anapefts. 

PENTAGON,  in  Geometry,  is  a  Figure  ha¬ 
ving  five  Sides,  and  five  Angles:  If  all  the  Sides 
are  equal,  and  confequently  the  Angles,  ’tis  called 
a  Regular  Pentagon . 


1 


PROPO- 


PEN 


PEN 


PROPOSITION. 

The  Side  zb  of  a  Regular  Pentagon,  or  which  can 
he  infcribed  in  a  Circle ,  is  in  Power  equal  to  the 
Side  of  an  Hexagon  and  Decagon  infcribed  in 
the  fame  Circle :  That  is.  The  Square  of  zb,  is 
equal  to  the  Sum  of  the  Squares  of  a  f  and  a  o. 


s 


Let  ao ,  the  Side  of  the  Hexagon,  be  called 
H;  and  of  (that  of  the  Decagon)  be  called  D  ; 
and  a  b  be  called  P. 

[I  fay  PP=HHxDU.j 

r  For  the  Angle  at  the  Centre  boa  being  72 De¬ 
grees,  the  equal  ones,  b  and  a,  in  the  fame  T riangle, 
mult  be  54  Degrees  each.  Biffedt  then  the  Angle 
f  0  a  by  the  Prick’d  Line  oh  ;  and  then  ’tis  plain 
the  Angle  boh  will  alfo  be  54  Degrees,  ( i .  e.  36 
•+- 1 8  Degrees,)  and  confequently  the  A  A  a  b  0 
and  obh  are  fimilar.  Wherefore  ab  :  b  0  : :  b  0  : 
b  h  :  (i.  e.)  in 

our  Notation,  P  :  H  : :  H  : 

Again,  In  the  A  bf  a,  the  Angles  b  and  a 
are=  ;  and  alfo  in  the  little  A  fh  a,  the  Angle 
f~a-,  and  confequently  the  2  A  A  b  f  a 
and  fh  a,  are  fimilar  ;  and  confequently  b  a  : 

a f  : :  a f  :  ah.  That  is,  P  :  D  : :  D  :  ?^?? 

Wherefore  of  the  whole  Line  b  a,  the  2  Parts 

are  found  to  be  by  this  Notation,  5-^-  and-—-?? 

^  v  ,  .  .  H  H  -f-  D  D  ,  ,  ’  . 
That  is,  the  whole  is  - p - ,  but  this 

Line  a  b  is  =  P:  Wherefore  PP  =  HH  +  DD. 
Q  E.  D. 

PENTANGLE,  [of  arfm,  Gr.  five  and  angu- 
lus  L.  a  Corner ]  a  Figure  having  five  Angles. 

PENTAPTOTES,  (in  Grammar,)  are  fuch 
deficient  Nouns  as  have  but  five  Cafes,  as  Afe/w. 

PENT AST YLE  [?r«»T«<ri/Aev  of  7rtvie  and 
Gr.  a  Column]  a  Building  where  there  are  5  Rows 
of  Columns. 

PENTECOST ALS,  were,  and  areftill  in  fome 
few  Diocefes  ;Whitfun-Contributions  paid  to  the 
Bilhops,  of  which  probably  the  firft  Occafion  were 


certain  pious  Oblations  made  to  the  Cathedral 

Church  at  Pentecojl  or  Whitfontide.  They  were 
alfo  made  by  the  Parijhioners  to  their  Parijh  Pried * 
and  fometimes  by  inferior  Churches  ox  Parijhes  to 
their  Mother-Church.  Thefe  Parijh  Pentecojlals 
were  called  Whit fon- Farthings,  and  their  Sum  was 
divided  into  four  parts,  of  which  one  went  to  the 
Priejl ,  one  to  the/W,  one  towards  the  Repair  of 
the  Parijh- Church,  and  one  to  the  Bi/hop.  See  Ste¬ 
phens  of  Procurations  and  Pentecofals,  and  Dr.  Ken¬ 
ned  s  Parochial  Antiquities  in  Gloffary. 

PENUMBRA  [in  Ajlronomy]  a  faint  or  partial 
Shade  obferved  between  the  perfect  Shadow  and 
the  full  Light  in  an  Eclipfe. 

PERACUTUM  Menjlruum.  See  Menfruum 
Peracutum. 

PERAMBULATION  of  the  Forejl ,  is  the  Sur¬ 
veying  or  Walking  about  the  Foreft,  or  the  Li¬ 
mits  of  it,  by  Juftices,  or  other  Officers  thereto 
appointed,  to  fet  down  the  Metes  and  Bounds 
thereof,  and  what  is  within  the  Foreft,  and  what 
without. 

PERAMBULATIONE  facienda,  is  a  Writ 
that  is  fued  out  by  two  or  more  Lords  of  Man- 
nors  lying  near  one  another,  and  confenting  to 
have  their  Bounds  feverally  known.  It  is  diredfed 
to  the  Sheriff,  commanding  him  to  make  Peram - 
bulation,  and  fet  down  their  certain  Limits. 

PERAMBULATOR,  ox  Walking-Wheel,  is  an 
Engine  made  of  Wood  or  Iron,  commonly  half 
a  Pole  in  Circumference,  with  a  Movement,  and 
a  Face  divided  like  a  Clock,  with  a  long  Rod  of 
Iron  or  Steel,  that  goes  from  the  Centre  of  the 
Wheel  to  the  Work  :  There  are  alfo  two  Hands, 
which  (as  you  drive  the  Wheel  before  you) 
count  the  Revolution;  and  from  the Compofition 
of  the  Movement,  and  by  the  Divifion  on  the 
Face,  Ihew  how  many  Yards,  Poles,  Furlongs, 
and  Miles,  you  go.  The  Ufe  of  this  Inftrument 
is  to  meafure  Roads,  Rivers,  and  all  Level  Lands, 
with  great  Expedition. 

PER  Arfin ,  PER  Thefn,  [in  Mufck ]  fignifies 
by  beating,  or  during  the  laft  Time  of  the  Mea¬ 
fure  or  riling,  the  firft  time  of  the  Meafure  or  Po- 
fition. 

PERAVAYLE.  See  Paravayle. 

PERCEPTION,  is  the  clear  and  diftindl  Ap- 
preherifion  of  any  Objedts  offered  to  us,  without 
forming  any  Judgment  concerning  them. 

PERCH,  Pertica,  is  an  Englijh  Meafure  of  1 6 
Foot  and  a  half  in  Length,  called  alfo  a  Pole  and 
Rod.  Forty  fuch  Perches  in  Length,  and  four  in 
Breadth,  make  what  we  call  an  Acre  of  Ground. 
This  is  the  common  Statute-Perch  ;  but  in  fome 
Counties  in  England  its  Length  is  different ;  as  in 
Staffordjhife  it  is  24  Foot,  in  the  Foreft  of  Sher¬ 
wood  25  Foot.  In  Herefordjhire,  tho’  a  Perch  of 
Walling  be  but  1 6  ~  Feet,  yet  a  Perch  of  Ditching 
is  20  Feet :  In  the  Foreft  of  Canke  ’tis  25  ;  in  the 
Foreft  of  Clarendon  20.  Skene  de  Verborum fignifi- 
catione  fub  verb.  Perticata  Terra,  faith,  Perticata 
Terra  is  a  Rood  of  Land.  There  are  alfo  fome 
other  Meafures  mentioned  which  are  now  out  of 
ufe.  He  faith  three  Feet  and  one  Inch  make  an 
Elne ;  fix  Elnes  make  a  Fall ;  which  he  faith  is  the 
common  lineal  Meafure.  Six  Elnes  long  and  fix 
broad  make  a  Square,  and  Superficial  Fall  of  Land 
meafured ;  and  ’tis  to  be  underftood,  he  faith,  that 
a  Raip,  a  Rod  and  a  Lineal  Fall  of  Meafure,  are  all 
one ;  only  a  Rod  is  a  Staff  or  Pole  of  Wood,  and 
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a  Raip  is  made  of  Tow  or  Hemp.  Alfo  ten  Falls 
in  Length  and  four  in  Breadth  make  an  Acre  : 
This  is  the  Meafure  of  Scotland. 

PERDONA'l  IO  ut'lagar'ue,  is  a  Pardon  for 
him  who,  for  Contempt  in  not  coming  to  the 
King’s  Court,  is  out-Iaw’d,  and  afterwards  of 
'  his  own  Accord,  yieldeth  himfelf  to  Prifon. 

PEREMPTORY,  in  Law,  iignifies  a  final  and 
determinate  A<ft,  without  Hope  of  renewing  or 
altering. 

PEREGRINE,  [in  AJlrology ]  a  Term  apply’d 
to  a  Planet,  when  found  in  a  Sign  where  it  has 
none  of  its  eflential  Dignities. 

PERRENNIAL,  [in  Botany]  an  Epithet  ap¬ 
ply’d  to  Ever-Greens ,  or  fuch  Plants  as  preferve 
their  Leaves  and  Verdure  all  the  Year. 

PERFECT  Concords ,  in  Mufick.  See  Concords. 

PERFECT  Fifth,  the  fame  with  Diapente  ; 
which  fee. 

PERFECT  Flowers ,  [in  Botany ]  are  fuch  as 
have  Petals,  Piftil,  Stamina  and  Apices. 

PERFECT  Numbers ,  are  fuch  whofe  aliquot 
or  even  Parts,  join’d  together,  will  exadtly  return 
the  whole  Number,  as  6,  a  8,  &c.  For  of  fix,  the 
half  is  three,  the  third  Part  two,  and  the  iixth 
Part  one,  which  added  together,  make  fix ;  and 
it  hath  no  more  aliquot  Parts  in  whole  Numbers: 
So  twenty  eight,  which  has  thefe  Parts,  viz.  14, 
7,  4,  2,  and  1,  exactly  return  28  ;  which  there¬ 
fore  is  a  Perfect  Number,  whereof  there  is  but 
ten  between  one  and  one  Million  of  Millions. 

PERFORANS,  is  a  Mufcle  of  the  Fingers,  fo 
called  becaufe  its  Tendons  run  thro’  thofe  of  the 
Perforatus  ;  it’s  alfo  called  Profundus  from  its  Si¬ 
tuation;  and  Tertii  Internodii  Digitorum  Flexor , 
from  its  Ufe.  Itrifeth  flefhy  fromnear  two  Thirds 
of  the  Superior  and  Forepart  of  the  Ulna ,  as  alfo 
from  the  Ligament  between  the  laft  named  Bone 
and  the  Radius ;  and  becoming  a  large  thick  bel¬ 
lied  Mufcle,  grows  outwardly  Tendinous,  before 
it  pafles  over  the  Pronator  Radii  ghiadratus ,  and  is 
divided  into  four  round  Tendons,  which  march 
under  thofe  of  the  Perforated  Mufcle,  beneath  the 
Ligamentum  Tranfverfale ;  from  each  of  thefe  Ten¬ 
dons  the  Mufculi  Lumbricales  are  faid  to  arife,  after 
which  they  pafs  thro’  the  Fiffures  of  thofe  of  the 
Perforated  Mufcles,and  proceeding  over  their  Ex¬ 
tremities,  terminate  in  the  Superior  and  Forepart 
of  the  third  Bone  of  each  Finger. 

The  Tendons  ot  this  Mufcle  running  through 
thofe  of  the  Perforated,  is  a  no  lefs  ufeful  than 
ftupendous  Artifice  in  Nature.  F or  to  the  End  the 
Fingers  (like  fo  many  Leavers)  fhould  be  bended 
with  great  Force,  it  is  abfolutely  necelfary  the 
ftrongeft  Mufcle  fhould  be  inferted  neareft  their 
Extremities,  and  fartheft  from  their Fulcimenta  the 
OJfa  Metacarpi:  But  in  regard  every  Jnternode 
fhould  be  attended  with  a  particular  Mufcle,  the 
better  to  accommodate  them  to  various  Imploy- 
ments,  and  the  Origination  of  the  Superior  or 
Perforatus ,  is  confined  to  the  Apex  of  the  Internal 
Extuberance  of  the  Os  Humeri,  and  uppert  Part  of 
the  Radius  only  ;  wherefore  could  not  be  a  fit 
Inftrument  for  fo  ftrenuous  an  Action,  and  that 
not  only  in  regard  to  its  Magnitude,  but  by  the 
Approach  of  its  twoExtreams  when  the  Cubit  or 
Carpus  are  bended  ;  both  which  would  be  no  fmall 
Impediments  in  divers  Actions;  it’s  therefore  ne- 
ceflary  it  fhould  be  imployed  in  the  Motions  of 
the  fecond  Internodes ;  But  fince  thefe  Superior 
V  O  E.  II. 


Tendons  would  be  hereby  liable  to  interrupt  the’ 
Inferior  in  their  right  Progrefs  to  the  Extremities 
ot  the  fingers;  it  feems  an  Argument  of  great 
Counfel  in  tranfmitting  the  latter  through  theFif- 
fures  of  each  of  the  former,  whereby  the  Actions 
of  both  are  not  only  diftindlly  performed,  and 
the  Extremities  of  the  Fingers  attended  with 
the  largeft  Mufcle,  (whofe  Origin  is  below  the  Os 
Humeri ,  wherefore  its  Extreams  cannot  approach 
in  the  Flexion  of  the  Cubit,)  but  their  Motions 
are  preferved,  tho*  the  Superior  Mufcle  is  totally 
divided;  which  indeed  is  a  provident  Contrivance 
of  the  Author  of  Nature,  and  is  in  it  felf  fuffi- 
cient  to  excite  our  Admiration. 

PERFORANS,  a  Mufcle  of  the  lefler  Toes; 
fo  called,  becaufe  its  Tendons  run  thro’  the  Fif- 
fures  in  the  Tendons  of  the  Mufculus  Perforatus 
Pedis  :  It  is  alfo  called  Flexor  tertii  Internodii  Di¬ 
gitorum  Pedis,  Bom  its  Ufe.  It  hath  an  acute  flefhy 
Origination  from  the  Back-part  of  the  Tibia ,  im¬ 
mediately  under  the  Mufculus  Subpoplitaus^h'&v'mg 
a  double  Order  of  Fibres  united  in  a  middle  Ten¬ 
don  like  the  Flexor  Pollicis  Longus ,  but  ceafeth  to 
be  Flefhy  as  it  pafleth  behind  the  Malleolus  Inter  - 
nus ,  and  running  in  a  Channel  over  the  Internal 
Part  of  the  Os  Calcis ,  under  it,  Imbanding  Liga¬ 
ments  in  half  its  Progrefs  thro’  the  Sole  of  the 
hoot;  it  is  divided  into  four  Tendons,  which 
march  thro’  the  Perforations  of  the  T  endens  of  the 
Perforatus  Pedis,  and  are  inferted  to  the  third  Bone 
of  every  lefler  Toe. 

PERFORATUS,  is  a  Mufcle  belonging  to  the 
Fingers;  and  fo  called,  becaufe  its  Tendons  are 
Perforated  to  admit  thofe  of  the  Perforating  Muf- 
cles  to  pafs  thro’  them  to  their  Infertions:  It  is 
alfo  called  Sublimis,  from  its  Situation,  being  above 
the  Perforating  Mufcles  ;  and  Flexor  fecundi  In¬ 
ternodii  Digitorum,  from  its  Ufe  :  It  rifeth  Tendi¬ 
nous  from  the  Internal  Extuberance  of  tl^  Os  FIu- 
meri ,  between  the  Flex  ores  Carpi  :  It  alfo  has  a 
difgregated  Flefhy  Origination  from  the  Fore  part 
of  the  Radius ,  between  the  Pronator  Radii  Teres 
and  Flexor  Pollicis  Magnus,  compofing  a  Flefhy 
Belly,  leflens  it  felf  in  lefs  than  half  its  Progrefs, 
where  it’s  divided  into  four  Flefhy  Portions,  each 
of  which  foon  becomes  fo  many  roundifh  Ten¬ 
dons,  which  are  included  in  their  proper  Mucila¬ 
ginous  Membrane  as  they  pafs  under  the  Ligamen¬ 
tum  Tranfverfale  Carpi  thro’  the  Palm;  near  the 
firft  Internode  of  the  Fingers  each  Tendon  is  di¬ 
vided  to  admit  thofe  of  the  Perforated  Mufcle  thro’ 
them;  then  joining  and  fubdividing  again  imme¬ 
diately  before  they  are  inferted  to  the  Superior 
Part  of  the  fecond  Bone  of  each  Finger. 

PERFORATUS  Pedis ,  is  a  Mufcle  of  the  lef- 
ferToes;  fo  called,  becaufe  its  Tendons  are  Per¬ 
forated  like  thofe  of  the  Fingers.  It  is  alfo  cal¬ 
led,  Flexor  fecundi  Internodii  Digitorum  Pedis,  from 
its  Ufe;  and  Sublimis  from  its  Situation.  It  fpring- 
eth  from  the  Inferior  and  Internal  Part  of  the  Os  Cal¬ 
cis,  between  the  Mufculi  Abduftores  of  the  greater 
and  lefler  Toes, dilating  it  felf  to  a  Flefiry  Belly  : 
After  it  hath  pafled  the  Middle  of  th cPlanta  Pedis , 
it  is  divided  into  four  Flefhy  Portions,  which  be¬ 
coming  fo  many  Tendons,  are  divided  near  their 
Terminations,  to  admit  the  Tendons  of  the  Per- 
forans  to  pafs  thro’  them  to  their  Infertions:  Thefe 
being  united  again,  pafs  underneath  them  to  their 
Implantations  at  the  upper  Part  of  the  fecond  Bone 
of  each  lefler  Toe. 
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PERFORATED,  i.  t.  bored 
thro’.  The  Armorifts  ufe  it  to 
exprefs  the  pafiing  or  penetra^ 
ting  of  one  Ordinary  (in  part) 
thro’  another;  as  thus: 

He  beareth  Or ,  a  bend  Ermine 
Perforated  thro ’  a  Chevron  Gules. 
But  when  there  is  only  a  Hole 
made  thro’  the  Ordinary,  and 
nothing  in  it  to  fill  it  up,  they  call  it  Piercing. 

PERIAMMA,  [v egi*w*et,  Gr.]  called  alfb  Pe- 
riapta,  is  a  Medicine,  which  being  tied  about  the 
Neck,  is  believed  to  expel  Difeafes,  efpecially 
the  Plague.  See  Appenfa. 

PERIANTHEUM,  [of  vre(t  about  and 
Gr.  a  Flower,]  a  Term  that  Botanifts  give  to  thofe 
little  green  Leaves,  which  compafs  the  Bottom 
of  the  Flower;  the  fame  that  Dr.  Grew  calls  the 
Empalement ,  and  others  the  Calyx. 

PERIAPTUM.  Vid.  Periamma. 

PERICARDIARY,  [in  Medicine]  an  Epithet 
given  to  thofe  Worms  that  are  generated  about 
the  Pericardium  or  Capfula  of  the  Heart. 

PERICARDIUM,  [x-efixxfJuv  of  about 
and  xx^loc,  Gr.  the  Heart]  is  a  double  Mem¬ 
brane  which  furrounda  the  whole  Subftance  of 
the  Heart,  and  contains  a  Liquor  to  Moiften, 
Lubricate,  and,  as  fome  fay,  to  Refrigerate  the 
Heart :  It  hath  five  Holes,  according  to  the  Num¬ 
ber  of  Veffels  which  go  out  of  the  Heart.  It  ad¬ 
heres  to  the  Mediajlinum  at  the  Bafis,  and  at  the 
Macro  to  the  Centre,  or  Nervous  Part  of  the  Dia- 
phragma. 

PERICARDIUM.  Dr.  Keil  in  An.  Secretion, 
p.  32,  33.  fhews,  that  the  Liquor  in  the  Pericar¬ 
dium  is  the  molt  fluid  of  any  that  is  feparated  from 
the  Blood  ;  becaufe  the  Particles  of  it  unite  firjl , 
and  are  fecreted  firjl ;  and  thofe  Particles  which 
unite  firft  will  have  the  greateft  attra&ive  Force; 
and  fuch  mult  have  their  Corpufcules  of  a  molt 
fpherical  Figure,  and  mult  be  molt  folid;  fo  that 
their  Contadt  will  be  the  lealt  that  can  be. 


PERICARPIUM,  [ ]  is  a  Medicine 
applied  to  the  Wrifts  to  cure  an  Ague,  lAc. 

PERICARPUS,  [of  about,  and 
Gr.  Fruit]  a  thin  Membrane  or  Pellicle,  which 
incompafl'es  the  Fruit  or  Grain  of  a  Plant. 

PERICRANIUM,  [wff txylvto  v  of  and 
xfc«v(ov,  Gr.  the  Skull]  is  a  Membrane  which 
infolds  the  Skull,  feated  next  to  the  Periojleum , 
covering  the  whole  Skull,  except  juft  where  the 
Temporal  Mufcles  lie.  It  is  of  exquifite  Senfe  ; 
and  caufes  intolerable  Pain  when  the  Temporal 
Mufcle  is  wounded. 

PERIG./EON,  [7rc^iyxlev  of  *■££<  and  yn,  Gr. 
the  Earth]  or  Perigceum ,  is  a  Point  in  the  Hea¬ 
vens,  wherein  a  Planet  is  faid  to  be  in  its  neareft 
Diftance  poflible  from  the  Earth. 

PERIHELION,  [srffiijA/ov  of  Trig)  and 
Gr.  the  Sun]  is  that  Point  of  a  Planet’s  Orbit, 
wherein  it  is  neareft  to  the  Sun. 

PERIMETER,  rgof,  Gr.]  is  the  Com¬ 
pafs  or  Sum  of  all  the  Sides  which  bound  any  Fi¬ 
gure,  whether  Rectilineal  or  Mix’d. 

PERINDE  Valere ,  a  Term  belonging  to  the 
Ecclefiajlical  Law,  fignifying  aDifpenfation  grant¬ 
ed  to  a  Clerk,  that  being  defeftive  in  his  Capa¬ 
city  to  a  Benefice,  or  other  Ecclefiaftical  Fundlion, 
is  de,  FaCto  admitted  to  it ;  And  it  hath  the  Appel¬ 


lation  from  the  Words,  which  make  the  Faculty 
as -effe&ual  to  the  Party  difpenfed  with,  as  if  he 
had  been  adtually  capable  of  the  Thing  for  which 
he  is  difpenfed  with  at  the  Time  of  his  Admifiion. 
It  is  called  a  Writ. 

PERIOD  [in  AJlronomy]  the  Time  which  a 
Planet  or  Star  takes  up  in  making  a  Revolution; 
or  the  Duration  of  its  Courfe,  till  it  return  to  the 
fame  Point  of  the  Heavens. 

PERIOD,  is  a  Full-ftop  at  the  End  of  any  Sen¬ 
tence.  A  Period  in  Numbers,  is  a  Diftindtion 
made  by  a  Point  or  Comma  after  every  fixth  Place 
or  Figure ;  and  is  ufed  in  Numeration  for  the 
readier  diftinguifhing  and  naming  the  feveral  Fi¬ 
gures  or  Places:  Which  how  to  do,  fee  under  Nu¬ 
meration. 

PERIOD,  in  Chronology,  fignifies  a  Revolu¬ 
tion  of  a  certain  Number  of  Years ;  as  the  Me- 
tonick  Period ,  the  Julian  Period ,  and  the  Calippick 
Period:  Which  fee  in  their  proper  Places. 

PERINiEUM,  [i rtftyutoi,  Gr.]  is  the  Liga¬ 
mentous  Seam  betwixt  the  Scrotum  and  the  Fun¬ 
dament. 

PERIODICAL,  is  the  Term  for  whatever  per¬ 
forms  its  Motion,  Courfe,  or  Revolution,  regu¬ 
larly,  fo  as  to  return  again,  and  to  difpatch  it  al¬ 
ways  in  the  fame  Period  or  Space  of  Time.  Thus 
the  Periodical  Motion  of  the  Moon,  is  that  where¬ 
by  fhe  finilhes  her  Courfe  round  about  the  Earth 
in  a  Month;  and  this  is  in  27  Days,  7  Hours, 
45  Minutes ;  and  is  called,  The  Moon’s 

PERIODICAL  Month ;  which  is  the  Space  of 
Time  that  the  Moon  finilhes  her  Revolution  in. 

PERIODICK  Difeafes,  are  fuch  as  decline  and 
rife  again  with  fimilar  Symptoms  alternately. 

PERIODUS  Sanguinis ,  is  a  continued  Circu¬ 
lation  of  the  Blood  thro’  the  Body ;  which  is  thus 
made :  The  Blood  is  carried  out  of  the  Arteries 
by  Fibres,  either  of  the  Flelh  or  of  the  Entrails, 
or  the  Membranous  Parts,  faith  Blanchard ;  but 
’tis  certain  it  is  by  Capillary  Arteries  continued 
with  the  like  fmall  Veins  into  the  Mouth  of  the 
greater  Veins,  and  implanted  in  them,  as  we  fee 
many  other  little  Channels  in  the  Veins;  fo  the 
Blood,  palling  thro’  thefe  out  of  the  Arteries,  -is 
prefently  fent  to  the  Veins,  that  it  may  be  carri¬ 
ed  back  again  to  the  right  Ventricle  of  the  Heart; 
and  thence  by  the  Arterious  Vein  to  the  Lungs;  in 
which  after  the  Blood  has  been  accended  by  fome 
Nitrous  Particles,  breathed  in  thither  by  the  Air, 
it  goes  into  the  Venous  Artery,  thence  into  the 
left  Ventricle  of  the  Heart;  which  again  empties 
it  felf  into  the  Aorta ,  or  Great  Artery ;  fo  that 
the  Body  may  be  nourilhed  and  enlivened,  it  goes 
into  every  Part  of  it.  This  is  Blanchard’s  Account 
of  the  Matter.  See  more  jn  the  "Word  Circula¬ 
tion  of  the  Blood. 

PERIOECI,  [zregloiKei  of  and  ome*,  Gr. 
to  dwell]  a  Name  given  by  Geographers  to  thofe 
Inhabitants  of  the  Globe  as  have  the  fame  Lati¬ 
tudes,  but  oppofite  Longitudes ;  or  live  under 
the  fame  Parallel,  and  the  fame  Meridian  but  in 
different  Semi-circles  of  that  Meridian.  They 
have  the  fame  common  Seafons  throughout  the 
Year,  and  the  lame  Phenomena  of  the  heavenly 
Bodies ;  but  their  Hours  or  Times  of  the  Day 
are  oppofite  to  each  other,  i.  e.  it  is  Midnight 
with  the  one,  at  the  fame  Time  it  is  Mid-Day 
with  the  other. 
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PERIOPHTHALMIUM,  [of  vt? 1  about ,  add 
Gr.  the  Eye ]  'is  a  thin  Skin  which 
Birds  can  'draw  over  their  Eyes  to  defend  them, 
without  (hutting  their  Eye-lids.  The  fame  with 
the  Membrana  NiSlitans. 

PERIOSTEUM,  of  neg)  and  cf/ev, 

Gr.  a  Bone]  is  a  thin  Membrane  that  inclofes 
immediately  almoft  all  the  Bones  in  the  Body, 
except  the  Teeth,  Bones  of  the  Ear,  &c,  It 
hath  a  mod  exquilite  Senfe,  and  probably  is 
an  Expansion  of  the  Nervous  and  Tendinous  Fi¬ 
bres  of  theMufcles.  ItsUfe  is  to  cover  the  Bones, 
and  to  fuftain  the  VelTels  which  enter  into  them  to 
nourifh  them.  Dr.  Havers  in  his  Excellent  Book, 
called,  Ofeologia  Nova ,  faith,  That  this  Mem¬ 
brane  confifts  of  two  Sorts  of  Fibres,  of  which 
thofe  that  lie  next  the  Bone,  are  derived  from  the 
Dura  Mater ,  and  the  others  from  the  Tendons  of 
the  Mufcles. 

PERIPATETICK,  [of  sref<sr<*T£6f,  Gr.  to 
walk  about]  Pbilofophy ,  is  named  from  thofe, 
who  from  their  Action  of  Walking  while  they 
Studied  or  Taught  were  called, 

PERIPATETICKS.  The  Chief  of  thefe  was 
Arijlotle ;  then  his  Succeflors ;  among  whom  you 
may  reckon  Theophrajlus ,  Cratippus ,  Boethius ,  and 
all  his  very  numerous  Interpreters.  But  about 
460  Years  ago,  there  arofe  a  new  Set  of  Famous 
Ariftotelians ,  which  were  called  alfo  Peripate- 
ticks ;  from  them  came  the  three  chief  Sects  of 
the  Peripatetick  Philofophy.  The  Thomifs  from 
Thomas  Aquinas ,  who  flourifhed  A.D.  1224.  The 
Scotijls  from  Johannes  Dun  Scotus ,  A.  D.  1308. 
And  the  Nominalijis  from  Ocham ,  who  was  born 
about  A.  D.  13x0.  And  now  a  days  by  the  Pe¬ 
ripatetick  Pbilofophy ,  we  underftand  that  which 
•was  founded  on  the  Principles  of  Arijlotle  and  his 
Commentators  and  Followers ;  and  which  there¬ 
fore  is  as  frequently  called,  The  Arifotelian  Philo¬ 
fophy. 

PERIPHERY,  [TfgiptgU,  Gr.]  in  Geometry, 
is  the  Circumference  of  a  Circle,  or  any  other 
Regular  Curvilineal  Figure. 

PERIPHRASIS,  [ prtfvpzccrts ,  Gr.]  is  a  Circum¬ 
locution  ufed  to  avoid  certain  Words,  whofe  I- 
deas  are  unpleafing;  and  to  prevent  the  fpeaking 
of  fomething  that  would  produce  ill  Effects. 

PERIPNEUMONIA,  [  7regnvvevf*av!cc  of  and 
wevpM,  Gr.  the  Lungs]  is  an  Inflammation  of  the 
Lungs  and  Bread,  accompanied  with  a  (harp  Fe¬ 
ver,  hard  Breathing,  a  Cough,  and  an  heavy  Pain. 
Blanchard. 

PERIPNEUMONIA  Notha  ox  Spuria  [in  Phy- 
fuk]  a  Difeafe  of  the  Lungs,  proceeding  from  a 
ponderous  pituitous  Matter  generated  throughout 
the  whole  Mafs  of  Blood,  and  difcharg’d  upon  the 

Lungs. 

PERIPTERE,  [of  fffj!  and  Gr.  a  Wing] 
in  Architedure,  is  a  Place  encompafled  round 
with  Columns,  and  with  a  kind  of  Wings  about 
it ;  here  the  Pillars  (land  without,  whereas  in  the 
Perijlyle  they  (land  within. 

PERISCII,  [’T£?<W«a<,  Gr.]  are  the  Inhabitants 
of  the  two  Frozen  Zones ,  or  thofe  that  live  with* 
in  the  Compafs  of  the  Ar Slick  and  AntarSlick  Cir¬ 
cles  ;  for  as  the  Sun  never  goes  down  to  them  af¬ 
ter  he  is  once  up,  but  always  round  about,  fo  do 
their  Shadows.  Whence  the  Name. 

PERISSOLOGY,  [irt^ircroXeyiet  of  a- 

bounding ,  and  *«y«s,  Gr.  a  Word]  is  a  Difcourle 
fill’d  up  with  unneceflary  and  luperfluous  W ords. 


PERIST ALTICK  Motion ,  7refis-xXTiK0(  of  wf- 
girlxxu,  Gr.  to  roll  about]  is  a  Vermicular  ox  Worm¬ 
like  Motion  of  the  Inteftines,  whereby  the  Ex¬ 
crements  are  voided.  Alfo  the  Motion  of  the 
Veflels,  whereby  Humours,  as  Water,  Chyle,  the 
Blood,  £sV.  afcend  and  defcend,  is  fometimes  fo 
called. 

PERISTAPHILINUS,  interims  &  ext  emus , 
are  Mufcles  of  the  Uvula ,  the  one  pulling  it  for¬ 
wards,  and  the  other  backwards. 

PERISTERNA,  in  Anatomy,  are  the  lateral 
parts  of  the  Thorax. 

PERISYSTOLE,  [of  •&£%)  about ,  and 
Gr.]  the  Paufe  or  Interval  between  the  two  Mo¬ 
tions  of  the  Heart  or  Pulfe,  viz.  that  of  the  Sy- 
Ilole  or  Contradion,  and  that  of  the  Diaftole  or 
Dilatation. 

PERISTYLE,  [?r egifvXi'ov  of  ?rf^i  and 
Gr.  a  Column]  in  Architedure,  is  a  Place  or 
Building  encompafs’d  with  Pillars,  (landing  round 
about  within  the  Court:  But  this  Word  Perijlyle 
is  fometimes  taken  for  a  Row  or  Rank  of  Co¬ 
lumns,  as  well  without  as  within  any  Edifice  ;  as 
in  Cloyfters  and  Galleries:  Sometimes  this  was 
called  Antiprof  yle. 

PERITONAEUM,  [®-f£/To*tfeiev  of  srfjf  r£/»<v,G r. 
I ft  retch  allround  about]  is  a  Membrane  (of  an  Oval 
Figure)  which  clothes  the  whole  Abdomen  on  the 
Infide,  and  its  Entrails  on  the  Outfide :  It  confifts 
of  two  Tunicks,  and  adheres  above  to  the  Dia¬ 
phragm^  below  to  the  Os  Ilium ;  before  to  the 
Tranfverfe  Mufcles,  but  chiefly  to  their  Tendons 
about  the  Linea  Alba ;  behind,  it  grows  to  the 
Flefhy  Heads  of  thefe  Mufcles. 

PERITONAEUM :  [ zregiTovxuv ,  Gr.]  The  ex¬ 
ternal  Surface  of  this  foft  thin  Membrane  is  une¬ 
qual  where  it  adheres  to  the  tranfverfe  Mufcles ; 
the  internal  is  very  fmooth.  It  hath  a  Number 
of  fmall  Glands  which  feparate  a  Liquor  which 
fupplies  the  Inteftines,  and  facilitates  their  Mo¬ 
tion  ;  and  when  thefe  Glands  are  obftruded  the 
Peritoncsum  grows  thick,  as  in  feveral  Dropfies. 
The  Peritoneum  is  a  double  Membrane ,  contain¬ 
ing  in  its  Duplicature  the  Umbilical  Veflels,  the 
Bladder,  Ureters,  Kidneys,  and  Spermatick  Vef- 
fels,  to  alt  which  it  gives  a  Membrane,  as  alfo 
to  the  Liver,  Spleen,  Stomach,  Inteftines  and 
Womb. 

Its  external  Lamina  hath  two  Productions,  like 
to  two  Sheaths,  which  pafs  thro’  the  Rings  of  the 
oblique  and  tranfverfe  Mufcles  in  the  Groin ,  for 
the  pafiage  of  the  Spermatick  Veflels  in  Men;  and 
for  the  round  Ligaments  of  the  Womb  in  Women. 
Thefe  Productions  being  come  to  the  Tefticles  in 
Men,  dilate  and  form  the  Tunica  Vaginalis .  The 
Internal  Lamina ,  which  is  very  thin  here,  having 
accompanied  the  external  Productions  a  little  way, 
cleaves  clofe  to  the  Spermatick  Veflels  and  round 
Ligaments  of  the  Womb.  The  Peritoneum  hath 
Veins  and  Arteries  from  the  Phrenic a,  the  Mam¬ 
millary,  theEpigaftrick,  and  often  from  theSper- 
maticks.  Its  Nerves  are  of  thofe  which  are  di- 
ftributed  in  the  Mufcles  of  the  Abdomen ;  it  hath 
likewifea  few Lymphaticks  which  difcharge  them- 
felves  into  the  Iliac k  Glands.  By  the  Elafticity  of 
its  Fibres  it  eafily  dilates  and  contracts  in  Refpira- 
tion,  and  in  Conceptions.  If  it  breaks  it  caufesa 
Rupture  either  in  the  Navel  or  Groin.  ItsUfe  is 
to  contain  the  Bowels  of  the  Abdomen ,  and  to  give 
to  each  of  them  an  outer  Coat. 

PERITRO- 


PEN 


PEN 


PERITROCHIUM,  of  vreeirexi*, 

Gr.  I  run  about ]  in  Mechanicks  is  a  kind  of 
Wheel,  or  Circular  Frame  of  Wood,  placed 
fomewhere  upon  an  Axis,  or  Cylinder,  round 
which  a  Rope  is  wound,  in  order  to  raife  a 
Weight;  and  the  Ufe  of  this  Peritrochium ,  is  to 
make” the  Cylinder  or  Axis  be  turned  the  more 
easily  by  the  Means  of  Staves  or  Levers,  which 
are  fix'd  in  its  Circumference.  See  Axis  in  Peri- 
trochio. 

PERJURY,  is  a  Crime  committed,  when  a 
lawful  Oath  is  adminiftred  by  any  that  hath  Au¬ 
thority,  to  any  Perfons  in  any  Judicial  Proceed¬ 
ings;  "who  fvvear  abfolutely  and  falfely  in  a  Mat¬ 
ter  material  to  the  I  Hue  or  Caufe  in  Queftion, 
either  of  their  own  Accord,  or  by  the  Subordi¬ 
nation  of  others.  Note ,  If  a  Man  call  me  Perjured 
Man,  I  may  have  my  Adion  upon  the  Cafe;  but 
for  calling  me  a  Forfworn  Man ,  no  Adion  lies. 
And  Perjury  is  excepted  out  of  the  Adi  ot  General 
Pardon. 

PERMEATING,  is  penetrating  into,  and  pal¬ 
ling  thro’  the  Pores  of  any  Body.  Mr.  Boyle  had 
a  Smoaking  Liquor ,  which  he  called,  The  Perme¬ 
ating  Menjlruum ,  and  its  Operations,  The  Pene¬ 
trant,  or  Permeating  Fumes.  It  was  made  of 
equal  Parts  of  Flos  Sulphuris ,  Sal  Armoniack,  and 
good  Quick  Lime,  all  Powdered,  and  well  min¬ 
gled  together,  and  then  diftilled  by  Degrees  of 
Fire  in  a  Retort,  till  the  Sand  which  contains 
the  Retort,  became  almoft  red-hot;  for  then 
will  come  over  a  Liquor  which  will  be  continual¬ 
ly  fmoaking,  and  confequently  muft  be  kept  well 
Hop’d.  With  this  Fuming  Liquor  he  made  feve- 
ral  Experiments  to  evince  the  Porofity  of  Bodies ; 
by  difcovering,  that  tho’  Coins,  &c.  were  wrap’d 
up  clofe  in  Leather,  &c.  yet  the  Fumes  of  this 
Permeating  Menjlruum  would  get  thro’  them,  and 
difcolour  the  Metal.  Fid.  EJf.  of  Porofity  of  Body, 
p.  36, 3  7. 

PER  MINIMA,  a  Term  ufed  in  Chymiftry  and 
Phyfick,  exprefling  the  perfedt  Mixture  of  any 
two  or  more  Bodies:  v.gr.  If  Silver  and  Lead  be 
melted  together,  they  will  mingle  and  be  united 
with  one  another  per  minima  :  That  is,  all  the 
fmalleft  Particles  of  one  Metal  will  be  mingled 
and  united  with  thofe  of  the  other. 

PERMUTATION  of  Quantities.  See  Varia¬ 
tion  and  Combination. 

PERMUTATIONE  Archdiaconatus  IA  Eccle- 
fce  eidem  annexes  cum  Ecclefia  iA  prcsbenda ,  is  a 
Writ  to  an  Ordinary,  commanding  him  to  admit 
a  Clerk  to  a  Benefice,  upon  Exchange  made  with 
another. 

PER  my  IA  per  toute ,  in  Law,  a  Joint-Tenant 
is  faid  to  be  feifed  of  the  Lands  that  he  holds 
jointly  Per  my  A  per  tout  ;  that  is,  he  is  feifed  by 
every  Parcel,  and  by  the  whole. 

PERNANCY :  Taking  or  receiving  Tythes  in 
Pernancy,  is  taking  fuch  as  are  or  may  be  paid  in 
kind. 

PERNICITY,  a  Word  ufed  by  fome  Philofo- 
phick  Writers  for  Celerity ,  or  extraordinary  fwif  - 
nefs  of  Motion. 

PERNIO,  is  a  preternatural  Swelling,  caufed 
by  the  Winter  Cold,  efpecially  in  the  Hands  and 
Feet,  which  at  laft  breaks  out. 

PERONA,  is  alfo  called  Fibula ,  becaufe  it 
joins  the  Mufcles  of  the  Leg;  whence  the  firft 
and  fecond  Mufcle  in  the  Leg  is  called  Peroncsus . 


It  is  the  lei's  and  llender  Bone,  which  is  fattened 
outwardly  to  the  greater  Bone  of  the  Leg,  called 
Tibia. 

PERONiEUS  primus,  [of  Gr.]  a  Muf¬ 
cle  of  the  TarJ'us ,  by  fome  it  is  called  Longus,  it 
being  the  firft  that  offers  it  felf  to  view,  and  the 
longeft  Mufcle  feated  on  the  Fibula  or  Os  Per  ones. 

It  arifes  Externally  Tendinous,  and  Flefhy  In¬ 
ternally  from  above  half  the  Superior  part  of  the 
faid  Bone,  and  marching  fomewhat  backwards 
becomes  a  ftrong,  flat  T endon,  four  Fingers  breadth 
in  length  above  the  Inferior  Appendage  of  the 
faid  Fibula,  called  Malleolus  Ext  emus ;  palling  be¬ 
hind  which  in  a  Channel,  like  a  Rope  in  a  Pul¬ 
ley  ;  and  from  thence  being  infleded  forwards, 
together  with  the  Tendon  of  the  following  Muf¬ 
cle,  they  pafs  under  an  imbanding  Ligament  as 
they  run  over  the  Os  Calcis ,  but  this  Tendon  de¬ 
clining  from  its  Companion,  marches  over  the  Os 
Cuboides ,  under  the  Muf cuius  AbduR or  Minimi  Di¬ 
git i,  and  over  the OJJa  Cuneiformia,  in  the  Bottom 
of  the  Foot,  and  under  the  Tendons  and  Muf¬ 
cles  bending  the  Toes,  and  is  inferted  to  the  Su¬ 
perior  and  Hindmoft  part  of  the  Os  Metatarf  of 
the  Great  Toe.  The  Tendon  of  this  Mufcle  being 
conveyed  over  the  Hindmoft  part  of  the  Malleolus 
Externus,  as  on  a  Pulley,  is  an  elegant  Contri¬ 
vance  in  Nature,  whereby  the  Ball  of  the  Great 
Toe  (as  that  part  is  commonly  called  to  which  it 
is  inferted)  is  direded  towards  a  Perpendicular 
bearing  of  the  Weight  of  the  Body  on  the  Leg, 
in  Handing  on  Tip-toe,  by  pulling  the  Foot  and 
Toes  fomewhat  outwards. 

PERONiEUS  fecundus,  a  Mufcle  of  theTarfus , 
by  fome  called  Semi-fibulans :  It  has  an  Acute 
Flefhy  beginning  above  the  middle  of  the  Exter¬ 
nal  part  of  the  Fibula ,  under  the  Flefhy  Belly  of 
the  Peronesus  primus ;  it  alfo  continues  its  Flefhy 
beginning  from  thePofterior  fharpedgeof  the  faid 
Fibula,  and  becoming  a  Flefhy  Belly,  grows  Ten¬ 
dinous,  as  it  runs  under  the  Malleolus  Externus , 
together  with  the  Tendon  of  the  Peronesus  primus, 
and  is  Inferted  to  the  Superior  and  External  part 
of  the  Os  Metatarf  of  the  Little  Toe.  The  pro¬ 
per  Adion  of  this  Mufcle  is  to  pull  the  Foot  and 
Toe  outwards. 

PERPEND ICULUM  Chronometrum ,  the  fame 
with  the  Pendulum. 

PERPETUAL  Motion ;  by  this  Term  ought  to 
be  meant  an  uninterrupted  Communication  of  the 
fame  Degree  of  Motion  from  one  part  of  Matter  to 
another,  in  a  Circle,  (or  fuch  like  Curve  returning 
into  itfelf)  fo  that  the  fame  Quantity  of  Matter 
fhall  return  perpetually  undiminifhed  upon  the  firft 
Mover  :  And  perhaps  if  Men  had  rightly  under- 
ftood  that  this  is  the  true  meaning  of  a  perpetual 
Motion,  abundance  ofExpence  both  of  Money  and 
Reputation  might  have  been  faved  by  the  vain  Pre¬ 
tenders  to  this  piece  of  impoflible  Mechanifm.  For 
fince  by  the  fecond  Law  of  Nature  or  Motion, 
(fee  Motion )  The  Changes  made  in  the  Motions  of  Bo¬ 
dies  are  always  proportional  to  the  imprefs'd  moving 
Force,  and  are  produced  in  the  fame  Direction  with  it, 
no  Motion  can  be  communicated  to  any  Engine  or 
Machine  greater  than  that  of  the  firft  Force,  impref- 
fed,  and  therefore  fince  on  our  Earth  all  Mo¬ 
tions  performed  in  a  Fluid  which  refills  them,  it 
muft  of  Neceflity  retard  them  ;  and  confequently 
a  confiderable  Quantity  of  the  Motion  muft  be 
lpent  upon  the  refilling  Medium ;  fo  that  ’tis  im¬ 
poflible 
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poflible  the  fame  Quantity  of  it  can  return  undi- 
minifh’d  on  the  firft  mover  ;  which  yet  is  abfo- 
lutely  neceifary  for  the  Continuance  of  the  fame 
Motion  perpetually.  Befides,  in  no  Engine  or  Ma¬ 
chine  whatfoever,  can  all  Frisian  be  avoided,  there 
being  in  Nature  no  fuch  thing  as  exadl  Smooth- 
nefs  or  perfect  Congruity  :  The  manner  of  the 
Cohefion  of  the  Parts  of  Bodies,  the  fmall  Pro¬ 
portion  the  folid  Matter  bears  to  the  Vacuities  be¬ 
tween  them,  and  the  Nature  of  thofe  conftituent 
Particles  not  admitting  it ;  wherefore  this  Fri¬ 
ction  will  alfo  fenfibly  in  time  diminifti  the  im- 
preiTed  or  communicated  Force,  fo  ’tis  not  pofli¬ 
ble  the  Motion  can  be  perpetual  ;  which  Effedt  can 
indeed  never  follow,  unlefs  the  communicated 
Force  be  fo  much  greater  than  the  generating 
Force,  as  to  recompenfe  the  Diminution  made 
therein  by  all  thefe  Caufes,  in  order  to  the  Mo¬ 
tion's  returning  undiminifhed  upon  the  firft  Mo¬ 
ver.  But  nil  dat  quod  non  habet ,  the  generating 
Force  cannot  communicate  a  greater  Degree  of 
Motion ,  than  it  hath  it  felf,  and  confequently,  the 
perpetual  Motion  is  demonftratively  impoflible. 

Befides,  it  being  certain  that  a  Body  cannot 
move  conftantly  in  any  Orbit  with  the  fame  De¬ 
gree  of  Motion  from  on  fingle  Impulfe  ;  fince  that 
Degree  of  Motion  and  Velocity  arifing  from  fuch  a 
fingle  Impulfe,  muft  by  that  means  continually  de- 
creafe,  and  fo  at  laft  be  quite  fpent  and  extindt: 
From  hence  it  will  follow  alfo,  that  there  can  be 
no  perpetual  Motion  in  any  Engine  from  one  fingle 
Impulfe;  for  this  Motion ,  that  it  may  return  again 
upon  the  firft  Mover,  muft  be  propagated  in  an 
Orbit;  and  confequently  muft  by  Degrees  ceafe 
and  flop. 

PER  QuceServitia,  in  Law,  is  a  Writ  Judicial 
ifluing  from  the  Note  of  a  Fine,  and  lieth  for 
Cognifee  of  a  Mannor,  Seigniory,  Chief  Rent  or 
other  Services;  to  compel  him  that  is  a  Tenant  of 
the  Land  at  the  Time  of  the  Note  of  the  Fine  le¬ 
vied,  to  attorn  unto  him. 

PERPENDICULAR,  in  Geometry;  when  a 
Right  Line  ftandeth  fo  upon  another,  that  the 
Angles  on  either  fide  are  equal;  then  this  Right 
Line  which  fo  ftandeth  eredled,  is  Perpendicular  to 
that  upon  which  it  ftandeth. 


Thus:  The  Line  A  B  is  Perpendicular  to  the 
Line  C  D,  when  the  Angles  on  either  fide  are  e- 
qual :  That  is,  If  the  Angle  ABC  =  to  the  An¬ 
gle  A  B  D,  and  either  of  thefe  Angles  is  equal  to 
a  Right  one. 

A  Right  Line  is  faid  to  be 

PERPENDICULAR  to  aPlane ,  when  'tis  Per¬ 
pendicular  to  all  the  Lines  it  meeteth  with  in  that 
Plane. 

Vox..  II. 


One  Plane  is 

PERPENDICULAR  to  another,  when  a  Line 
in  one  Plane  is  Perpendicular  to  the  other  Plane. 

PROBLEM  i. 

To  Ere  Cl  a  Perpendicular  on  any  ajjigned  Point  of  a 
given  Right  Line.  As  fuppofe  on  the  Point  c. 


On  each  fide  of  the  given  Point  r,  cut  off 
cez=.cdi  and  with  the  Diftance  d  e,  (or  any  o- 
ther  greater  than  dc)  defcribe  two  Arches  from 
d  and  e ,  interfering  each  other  in  a ,  join  a  c  ; 
which  {hall  be  the  Perpendicular  requited.  1 1  e 
Euclid. 

PROBLEM  II. 

To  Ere  Cl  a  Perpendicular ,  on9  or  near  the  End  of 
a  given  Line.  As  fuppofe  at  R. 


P 


Open  your  Compaffes  to  any  convenient  di¬ 
ftance,  and  fetting  one  Foot  in  C,  draw  the  Cir¬ 
cle  PRS.  Lay  a  Ruler  from  S  thro’  C,  it  will 
find  the  Point  P  in  the  Circumference  ;  from 
whence  draw  PR,  and  ’tis  done. 

For  the  Angle  PRS,  being  in  a  Semi-circle, 
muft  be  a  Right  one ;  (by  3 1  *  3  Eucl.)  and  con¬ 
fequently  P  R  muft  be  Perpendicular  to  S  R. 

The  fame  may  be  otherwife  performed  thus : 


5  S  Suppofe 


Sttppofe  on  A  R,  the  Perpendicular  P  R  were  to  he 
ereCied  at  the  End  R . 


With  any  convenient  opening  of  your  Com- 
paffes,  one  Foot  being  placed  in  R,  draw  the  Cir¬ 
cle  OGS  ;  then  with  the  fame  Diftance,  fet  one 
Foot  in  S,  and  crofs  the  Circle  in  C,  as  alfo  in  K  ; 
then  on  the  Centres  C  and  K,  draw  (with  the 
fame  Diftance)  two  more  Circles  cutting  each  o- 
ther  inP;  I  fay  PR,  will  be  Perpendicular  to 
AR.  For  the  Angle  PRS  is  a  Right  one,  being 
in  the  Semi-circle  P  K  R  S. 

PROBLEM  III. 


To  let  fall  a  Perpendicular  on  a  given  Line,  from 
a  given  Point.  At  a. 

-.0. 


Set  one  Foot  of  the  Compaffes  in  a  the  Point 
given,  and  with  the  other  crofs  the  given  Line  in 
the  Points  h  and  c  :  Then  fetting  the  Compaffes 
in  b  and  c ,  draw  two  Arks,  crofting  each  other 
below  in  o:  Then  lay  a  Ruler  from  a  to  o ,  and 
’tis  done. 

The  Demonftration  <k:pends  on  the  9th  e  1 

Euclid. 

PERPENDICULAR,  or  Right  Plane,  is  where 
a  Plane ,  (like  a  well-made  Wall)  inclines  and 
leans  on  one  fide,  no  more  than  it  doth  on  the  o- 
ther. 

PERPENDICULAR  to  a  Parabola,  is  a  Right 
Line  cutting  the  Parabola  in  the  Point  in  which 
any  other  Right  Line  touches  it,  and  which  is  al¬ 
fo  it  felf  Perpendicular  to  that  Tangent. 


PERPENDICULARITY  of  Plants,  [\n  Bota¬ 
ny]  a  curious  Phenomenon  obferv’d  by  Mr.  Do- 
dart,  which  is  as  follows:  Tho’  alrnoft  all  Plants 
rife  a  little  crooked,  yet  the  Stems  fhoot  up  per¬ 
pendicularly,  and  the  Roots  fink  down  perpendi - 
curlarly  ;  Nay,  even  fuch  as  are  diverted  out  of 
the  Perpendicular  by  any  violent  Means,  and  do 
by  Reafon  of  the  Declivity  of  the  Soil  come  out 
inclined  ;  they  again  ftraighten  themfelves,  and  re¬ 
cover  their  Perpendicularity  by  making  a  fecond 
or  contrary  Bend  or  Elbow,  without  re&ifying 
the  firft. 

PERPETUAL  Caufick.  See  Infernal  Stone. 

PERPETUAL  Glandules  [in  Anatomy]  are 
thofe  Glands  which  are  natural ;  and  are  thus 
diftinguifhed  from  adventitious  ones. 

PERPETUITY,  a  Term  ufed  in  Law,  where 
anEftate  is  fo  defigned  to  be  fettled  in  Tail,  Gfc. 
that  it  cannot  be  undone  or  made  void. 

PERPETUITY  [in  the  Canon  Law]  the  Qua¬ 
lity  of  a  Benefice  that  is  irrevocable,  or  that  the 
incumbent  cannot  be  deprived,  except  in  certain 
Cafes  determined  by  Law. 

PERQUISITE,  is  any  Thing  gotten  by  a  Man’s 
own  Induftry,  or  purchafed  with  his  own  Money, 
different  from  that  which  defcends  to  him  from 
his  Father  or  Anceftors. 

PERQUISITES  of  Court,  in  Law,  fignifie 
thofe  Profits  that  grow  to  a  Lord  of  a  Mannor,  by 
vertue  of  his  Court  Baron,  over  and  above  the  cer¬ 
tain  yearly  Profits  of  his  Land,  as  Fines  of  Copy- 
holds,  Hariots,  Amerciaments,  Waifs,  Strays,  Gfc. 

PERRON  [in  Architecture]  a  Stair- Cafe  that 
lies  open  on  the  Outfide  of  a  Building  ;  properly 
the  Steps  in  the  Front  of  a  Building,  which  lead 
into  the  firft  Story  when  raifed  a  little  above  the 
Level  of  the  Ground. 

PERSIAN  Order ,  Perfick  [in  Architecture]  a 
Name  apply’d  to  all  Statues  of  Men,  that  ferve 
inftead  of  Columns  to  fupport  Entablatures ;  they 
differ  from  the  Caryatides ,  in  that  the  laft  are  on¬ 
ly  Statues  of  Women. 

PER  SE,  a  Term  of  Art  often  ufed  ;  as  inLo- 
gick,  we  fay  a  Thing  is  confidered  Per  fe ,  when 
’tis  taken  in  the  Abftradft,  and  without  Connexion 
wuh  other  things,  which  would  confound  theNo- 
tion,and  hinder  its  being  clear. 

In  Chymiftry,  a  Thing  is  faid  to  be  Diftilled 
Per  fe,  when  ’tis  without  the  ufual  Additaments 

other  things  with  it. 

We  fay  alfo  a  Man  performs  any  Adtion,  or 
Executes  any  Office  per  fe,  when  he  doth  it  himfelf 
in  Perfon ,  and  not  by  a  Deputy  or  Subfitute. 

PERSEUS,  a  Conftellation  in  the  Northern  He- 
mifphere,  confifting  of  38  Stars. 

PERSONABLE,  in  Law,  fignifies  as  much  as 
enabled  to  maintain  Plea  in  a  Court,  thus :  The 
Defendant  was  adjugded  Perfonable  to  maintain 
his  Adtion.  Alfo  the  Tenant  pleaded,  that  the 
Wife  was  an  Alien  Born  in  Portugal,  without  the 
Allegiance  of  the  King ;  and  Judgment  was  de¬ 
manded,  Whether  he  Ihould  be  anfwered  :  The 
Plantifl'  faith,  She  was  made  Perfonable  by  Par¬ 
liament  ;  that  is,  as  the  Civilians  would  fpeak  it. 
Habere  perfonam  fandi  in  judicio .  Perfonable  is 
alfo  as  much  as  to  be  of  Capacity  to  take  any 
thing  granted  or  given. 

PERSONAL  Verb,  in  Grammar ,  is  one  that 
is  Declined  or  conjugated  with  all  the  Three 
Perlbns,  and  in  both  Numbers  j  whereas  an  Im- 

perfonai 
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perfonal  Verb  is  only  ufed  in  the  Third  Perfon 
Singular. 

PERSONAL  Services.  See  Services. 
PERSONAL,  in  Law,  when  ’tis  join’d  with 
the  Subftances,  Things,  Goods  or  Chattels;  as 
Things  Perfonal ,  Goods  Perfonal ,  Chattels  Per¬ 
fonal ,  fignifie  any  moveable  Thing  belonging  to 
a  Man,  be  it  quick  or  dead  :  Thus,  they  fay. 
Theft  is  an  unlawful  Felonious  Taking  away  an¬ 
other  Man’s  moveable  Perfonal  Goods. 

PERSONAL  Tythes ,  are  Tythes  paid  of  fuch 
Profits  as  come  by  the  Labour  of  a  Man’s  Perfon, 
as  by  Buying  and  Selling,  Gains  of  Merchandize 
and  Handicrafts,  Gdc.  See  Tythes. 

PERSONALITY,  is  an  Abftradt  of  Perfonal : 
theAdlion  is  in  th ePerfmality\viz.  It  is  brought 
againft  the  right  Perfon,  or  the  Perfon  againft: 
whom  in  Law  it  lies. 

PERSONS  nc  Prebendaries  ne  feront  chargees 
as  quinfim,he.  is  a  Writ  that  lies  for  Prebendaries^ 
or  other  Spiritual  Perfons,  being  diftrained  by 
the  Sheriff  or  Collectors  of  Fifteens,  for  the  Fif¬ 
teenths  of  their  Goods,  or  to  be  contributary  to 

PERSPECTIVE,  is  that  Part  of  the  Mathe- 
maticks  which  gives  Rules  for  the  reprefenting 
of  ObjeCts  on  a  plain  Superficies,  after  the  fame 
Manner  as  they  would  appear  to  our  Sight,  if  feen 
thro’  that  Plain,  it  being  fuppofed  as  tranfparent 
as  Glafs. 

Perfpeftive  is  either  Speculative  or  Practical. 

Speculative  P erfpeftivey  is  the  Knowledge  of  the 
Reafons  of  the  different  Appearance  of  certain 
ObjeCts,  according  to  the  feveral  Politions  of  the 
Eye  that  beholds  them. 

Practical  PerfpeEiivey  is  the  Method  of  Deli¬ 
neating  that  which  is  apparent  to  our  Eyes  or  that 
which  our  Underftanding  conceives  in  the  Forms 
that  we  fee  ObjeCts. 

PERSPECTIVE:  The  Foundation  or  Ground 
of  Perfpefiive ,  may  be  thus  conceived.  Suppofe 
there  be  a  Point  as  o ,  which  is  feen  by  the  Eye 
at  n  (whofe  Height  above  the  Horizon  is  n  m) 
thro’  the  Glafs  ox  tranfparent  Plane  xzk ,  which 
in  Perfpeftive  is  called  the  Table :  And  it  be  requi¬ 
red  to  find  the  true  Reprefentation  of  this  Point 
in  Perfpetfive  ;  from  m  the  Point  of  the  Horizon 
perpendicularly  under  the  Eye  at  n  draw  at  Right 
Amgles  to  n  m  (the  height  of  the  Eye)  the  Line  m  z  ; 
at  z  in  the  Table  ereCt  the  Perpendicular  z  u  e- 
qual  to  n  m ,  and  at  Right  Angles  to  it  ;  from  the 
Point  u ,  draw  alfo  u y  equal  to  rn  z  the  Diftance 
of  the  Eye  from  the  Table.  From  o  let  fall  a 
Perpendicular  to  the  Bafe  of  the  Table,  as  o  y, 
and  draw  the  Line  q  u.  Take  q  s  =  loq  0,  draw 
sy  cutting  u  q  in  the  Point  A  fo  is  t  the  point  re¬ 
quired. 


On  this  Foundation  is  the  primary  Rule  of  all 
Pcrfpeftive  built,  and  all  its  Practices  eftablifhed, 
v.  gr.  Suppofe  an  Equilateral  Triangle  (as  rnno) 
or  any  other  Geometrical  Plane  Figure  were  to  be 
represented  in  Perfpeftive.  Between  the  Eye  and 
the  Triangle  draw  lomewhere  the  Right-line  a  by 
which  they  call  (he  Fundamental  Line  ;  then  draw 
z  v  reprefenting  the  perpendicular  Diftance  of  the 
Eye  above  that  Line,  be  it  what  it  will,  and  thro’ 
v  draw,  at  Right  Angles  to  £  «,  or  parallel  to  aby 
the  Horizontal  Line  vy\  then  will  the  Plane  lying 
between  thofe  Parallels  reprefent  the  Table  or  Tranf¬ 
parent  Plane.  Then  in  order  to  find  the  perfpe- 
Cfive  Point  for#,  oneofthe  Angles  of  the  Triangle 
omny  draw  oq  perpendicular  to  the  Fundamental 
Line  a  by  and  make  q  s  equal  to  q  0.  Take  u  y  e- 
qual  to  u  £,  and  then  from  y  draw  s  y ;  draw  alfo 
v  q ,  whofe  InterfeCtion  with  qs  will  find  the  point 
0 ,  which  will  be  the  true  Reprefentation  of  0  in 
Perfpeflive  \  proceed  after  the  fame  manner  with 
the  Points  M  and  N,  and  drawing  the  Lines  ony 
n  ?«,  m  0 ,  the  T riangle  0  n  m  will  be  the  true  Repre¬ 
fentation  of  the  Triangle  M  NO.  And  thus  pro¬ 
ceeding  with  the  Angular  Points  of  any  Figure, 
whether  regular  or  irregular,  you  may  draw  any 
thing  truly  in  PerfpeFtive ;  only  in  Practice,  fe¬ 
veral  compendious  Methods  will  arife,  which  e- 
very  one  will  difeover  on  frequent  Tryals. 


And  if  the  Scenographick  Appearance  of  any 
Solid  were  to  be  reprefented,  as  fuppofeof  a  Tri¬ 
angular  Prifm  whofe  Bafe  is  the  Triangle  MNO 
in  the  fecond  Figure  ;  you  need  only  find  the  up¬ 
per  Surface  of  it  after  the  fame  way  as  you  found 
the  lower  or  the  Bafe,  and  then  joining  the  cor- 
refponding  Points  by  Right-Lines  you  will  have 
the  true  Reprefentation  of  the  Solid  in  Perfpeftive. 
So  that  the  Work  is  the  fame  as  before,  only  you 
take  a  new  Fundamental  Liney  as  much  higher 
than  the  former,  as  is  the  Altitude  of  that  Solid 
whofe  Scenographick  Reprefentation  you  would 
delineate. 

But  there  is  yet  a  more  commodious  Way  of 
doing  this,  as  follows ;  Having  found,  as  above, 
the  Bafe,  or  Ichnographick  Plane  mn  o\ 
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Let  Perpendiculars  be  eredted  to  the  Fundamen¬ 
tal  Liney  from  the  three  angular  points,  which 
will  exprefs  the  Altitudes  of  thofe  Points.  But  be- 
caufe  thefe  Altitudes,  tho’  equal  to  one  another  in 
the  Body  or  Solid  it  felf,  will  appear  unequal  in 
the  Scenographick  View,  for  thofe  that  are  further 
off  will  appear  lefs,  and  the  nearer,  larger. 

Their  true  proportionable  Heights  may  be  thus 
determined  :  Any  where  in  the  Fundamental  Line 
let  AB  be  eredted  perpendicularly,  equal  to  the  true 
Altitude  (or  if  the  Figure  hath  different  Altitudes, 
let  them  all  be  transferred  into  the  Perpendicular 
A  B)  and  from  the  Points  A  and  B  (and  from  all 
the  Points  of  intermediate  Altitudes  (if  there  be 
any  fuch)  draw  Right  Lines  to  the  Eye  point  in  Vy 
or  to  any  point  in  the  Horizontal  Line  :  Thofe 
Lines  AV  and  VB  will  conllitute  a  Triangle 
with  A  By  within  which  all  the  Points  of  Altitude 
will  be  contained.  Thro’  the  Points  <?, «,  and  my 
draw  parallels  to  the  Fundamental  Line,  as  you  fee, 
and  from  the  points  ay  ay  a ,  eredt  Perpendiculars 
to  thofe  Parallels,  and  where  they  interfedl  the 
two  Lines  A  ^and  B  V\  as  in  the  points  a ,  a ,  ay 
and  by  b ,  by  &c.  they  will  determine  the  apparent 
Height  of  the  Solid  in  that  Scenographick  Pofi- 
tion  to  the  Eye  at  V.  And  in  practice  thefe  Pa¬ 
rallels  and  Perpendiculars  are  to  be  eafily  defcri- 
bed  by  the  Help  of  a  good  Drawing-Board  or  Ta¬ 
ble  fitted  for  this  purpofe,  and  others  of  this  Na¬ 
ture. 

Authors  on  this  Subject  of  Perfpeftivey  are, 
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1618. 
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Joan.  Cantuarienjis  Archiepifcopi  PerjpeChva  com¬ 
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Loinganno  de  Glocchi  P  erfpeCliva  pradica. 

Leada  Regele  delle  PerfpeCliva. 

Verdmanni  Frifii  PerfpeCliva. 

The  Jefuits  PerfpeClive  :  or,  La  PerfpeClive 
praClique  par  un  ReligieuXy  &c. 
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PERSPECTIVE  is  alfo  ufed  for  a  kind  of 
Pidture  or  Painting,  fuch  as  at  the  Ends  of  Gal¬ 
leries  and  in  Gardens  defign’d  to  deceive  the 
Sight  by  reprefenting  the  continuation  of  an 
Alley,  a  Landfkip,  a  Building  or  the  like. 

PERSPECTIVE  Plane  is  a  Glafs  or  other 
tranfparent  Surface,  fuppofed  to  be  placed  between 
the  Eye  and  the  Object,  perpendicular  to  the  Ho¬ 
rizon,  except  the  contrary  be  mentioned  expref- 
\y. 

PERSPECTIVE  Lineal,  is  the  Diminution  of 
thofe  Lines  in  the  Plan  of  a  Pidture,  which  are 
the  Reprefentation  of  other  Lines  very  remote. 

PERSPECTIVE  Aereaf  is  a  proportional  Di¬ 
minution  of  the  Teints  and  Colours  of  a  Pidture, 
when  the  Objedts  are  fuppofed  to  be  very  re¬ 
mote. 

PERSPECTIVE  Military ,  is  when  the  Eye  is 
fuppofed  to  be  infinitely  remote  from  the  Table  or 
Plane. 

PERSPICUOUS,  is  that  which  is  clear  and 
tranfparent,  as  that  the  Light  may  be  feen  freely 
thro’  it.  See  Diaphanous. 

PERSPIRATION,  a  breathing  through,  as 
Sweat  through  the  Invifible  Pores  of  the  Body. 

PERTICA,  a  Sort  of  Comet,  the  fame  with 
Veru. 

PESA,  Penfa ,  Pifa ;  is  a  Wey  or  Weigh,  or  a 
certain  Weight  or  Meafure  of  Cheefe  and  Wooll, 
containing  formerly  25  6  Pounds. 

PESAGE,  is  a  Duty  paid  for  weighing  of  Mer¬ 
chandize  and  other  Wares,  to  a  certain  common 
Weigher,  whom  they  called  Pefarius. 

PESSARY,  is  an  Oblong  Medicine,  which  be¬ 
ing  made  of  the  Length  of  the  Middle-Finger,  is 
thruftup  into  the  Neck  of  the  Womb,  and  is  good 
againft  feveral  Difeafes  incident  to  it. 
PESSULUS,  the  fame  with  PeJJary. 

PESSUS,  the  fame. 

PESTILENTIAL  Fever,  is  that  which  does 
not  only  afflidt  the  Patient  with  a  bare  Diftemper 
or  Heat  arifing  from  Putrefadtion,  &c.  but  alfo 
with  a  Malignant  and  Venomous  Quality.  It  dif¬ 
fers  from  the  Plague,  as  a  Species  or  Sort  from  the 
Genus  or  Kind  ;  becaufe  a  Peftilence  may  fome- 
times  happen  without  a  Fever.  Blanchard. 

PESTOLOIDES,  is  a  Sort  of  Urine  which 
feems  to  have  little  Leaves  or  Scales  in  it.  Blan¬ 
chard. 

PET ALA,  [virago*,  Gr.]  is  a  Term  in  Bota^» 
ny,  fignifying  thofe  fine  coloured  Leaves  that 
compofe  the  Flowers  of  all  Plants.  And  from 
hence  Plants  are  diftinguifhed  into  Monopetalous , 
whofe  Flower  is  all  in  one  continued  Leaf  j  &nd 
TripetalouSy  and  Pentapetalousy  when  the  Flow¬ 
er  confifts  of  three  or  five  Leaves ;  and  Polype- 
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talous  when  of  many,  without  determining  the 
Number. 

PETARD,  in  Fortification  is  an  Engine  of 
Metal  in  the  Form  of  an  High-crown’d  Hat,  with 
narrow  Brims,  which  being  filled  with  very  fine 
Powder,  well  primed,  and  then  fix’d  with  a  Ma- 
drier  or  Plank,  bound  fail  down,  with  Ropes 
running  through  Handles,  which  are  round  the 
Rim  of  the  Mouth  of  it,  to  break  down  Gates, 
Port-cullices,  Draw-bridges,  Barriers,  itfc.  This 
Engine  is  from  7  to  8  Inches  deep,  and  5  broad 
at  the  Mouth  ;  the  Diameter  at  the  Bottom  or 
Breech  is  an  Inch  and  a  half,  and  the  Weight  of 
the  whole  Mafs  of  Metal  is  from  55  to  60  Pounds, 
generally  requiring  about  5  Pounds  of  Powder 
for  the  Charge.  They  are  alfo  ufed  in  Counter¬ 
mines  to  break  through  into  the  Enemies  Galleries, 
and  to  difappoint  their  Mines. 

PETECHIALIS,  is  a  Malignant  Fever,  called 
alfo  Puli  cans,  becaufe  it  makes  the  Skin  look  as 
tho’  it  wrere  Flea-bitten. 

PETER- called  alfo  Hearth-pence ,  Rome 
Scot ,  and  in  the  North  Ream-Pence  -,  was  a  Levy 
of  a  Penny  on  every  Houfe  wherein  there  were 
30  Pence  viva pecuniee ,  to  be  collected  and  fent  to 
Rome:  This  at  firft  tho’  only  a  Contribution,  at 
laid  pafs’d  into  a  Handing  Tax;  one  half  of  it 
went  for  Alms  to  th e  Engli/h  School  at  Rome,  and 
the  other  half  to  the  Pope’s  Ufe. 

It  was  at  firft  given  by  King  Ina ,  and  confirm’d 
by  Off  a  and  Ethelwolph  ;  eldablifhed  by  the  Laws 
of  Canute ,  Edward  the  Confeffor ,  William  the  Con¬ 
queror ,  and  Henry  I.  ’Twas  collected  by  the 
Bifhops,  who  employed  the  Rural  Deans  and  Arch¬ 
deacons  to  receive  it.  The  whole  Sum  was  by 
Pope  Gregory  ftated  at  200/.  2  s.6d.  In  the  Year 
1365,  King  Edward  the  Third  firft  forbad  the  Pay¬ 
ment  of  this  Duty  to  the  Pope  ;  but  the  Cuftom 
loon  returned  again,  and  continued  till  the  Reign 
of  Henry  the  Eighth,  when  Polydore  Vergil  was  em¬ 
ployed  here  as  the  Pope’s  Receiver-General.  No 
Place  nor  Religious  Houfe  was  exempt  from  this 
Impofition,  but  only  the  Abby  of  St.  Albans. 

PETIGO.  See  Lichen. 

PETIT  Cape.  See  Cape . 

PETIT  Larceny.  See  Larceny. 

PETIT  Treafon.  See  Petty. 

PETIT -Sergeanty  :  To  hold  Lands  or  Tene¬ 
ments  in  Petit-Sergeanty ,  is  to  hold  them  of  the 
Crown,  by  yielding  the  Sovereign  a  Knife,  Buck¬ 
ler,  Arrow,  or  a  Bow  without  a  String,  or  other 
like  Service  at  the  Will  of  the  firft  Feoffer;  and 
there  belongs  neither  Ward,  Marriage  nor  Relief : 
No  one  can  hold  Land  in  Grand  or  Petit-Ser¬ 
geanty,  but  of  the  Crown.  See  St  at.  of  Car.  2. 
c.  24. 

PETITIO  Principii ,  Begging  of  Principle ,  is  a 
precarious  fuppofinga  Thing  to  be  true,  or  taking 
it  for  granted,  when  it  really  remains  either  du¬ 
bious,  or  el  fe  is  exprefly  denied.  This  frequently 
is  called  Begging  the  Efuejlion ,  when  a  Man  fup- 
pofes  what  he  fbould  prove. 

PETREF  ACTION,  is  properly  the  changing 
of  a  mix’d  Body  into  a  Stony  Subftance,  when  it 
had  no  fuel)  Nature  before;  and  the  ACtion  by 
which  this  is  performed,  is  called 

PETREFIC  ATION,  and  the  Thing  fo  chang’d 
is  laid  to  be  Petrefied.  ’Tis  juftly  queftionable. 
Whether  there  be  any  fuch  Thing  as  this  in  Na- 
V  O  L.  II. 


ture,  or  not.  Pet  refaction  indeed  now-a-days  is 
a  mighty  modifh  Word,  for  every  Thing  almoft 
that  is  found  upon  the  Surface,  or  dug  out  of  the 
Earth,  pafles  with  fotne  Perfons  by  this  Name. 
But  what  is  there  that  really  and  truly  deferves 
the  Name  of  Pet  refaction  ?  When  the  Petrefying 
Waters,  as  they  are  called,  (which  are  nothing  but 
Waters  impregnated  with  a  great  deal  of  Stony 
Matter,  which  in  their  Paflage  through  the  Earth 
became  difiolved  in  them:)  When  thefe,  I  fay, 
incruftate  Rufhes,  Grafs,  or  Sticks,  all  over  with 
a  Stony  Coat,  by  letting  the  Stony  Particles 
difiolved  in  them  by  little  and  little  fall  down 
upon  and  adhere  to  them  ;  or,  it  may  be,  infinu- 
ate  into  their  Pores,  and  depofite  themfelves  there. 
And  when  after  this  the  Vegetable  Part  inclofed 
rots  and  moulders  away,  and  the  Stony  Coat  or 
Subftance  daily  increafes ;  this  is  not  the  Tranf- 
mutation  of  a  Vegetable  Subftance  into  a  Stony 
or  Mineral  one;  and  therefore  the  new  Body  thus 
formed,  is  not  properly  a  Petref action  in  the  true 
Senfe  of  the  Word. 

And  when  many  Bodies  are  found  in  the  Earth, 
which  by  all  poflible  ways  of  judging  and  di- 
ftinguifhing,  approve  themfelves  to  be  Animal  of 
Vegetable  Bodies,  fuch  as  the  Shells,  T eeth,  Bones, 
of  Animals,  the  Fofiil-Trees,  Pine-Cones,  Hazel- 
Nuts,  GY.  which  are  every  where  found  deep  in 
the  Earth.  It  appears  odd  to  call  thefe  Petrefa- 
Clions ,  and  more  odd  to  fuppofe  them  nothing  but 
the  Sportings  of  Nature  ;  and  to  affirm  all  thefe 
Things  to  be  nothing  but  meer  Formed  Stones,  on¬ 
ly  becaufe  we  cannot  account  prefently  how  they 
came  thus  into  the  Earth,  or  folve  all  the  Obje¬ 
ctions  or  Difficulties  about  them.  But  every  one 
will  have  his  own  way  of  Expreflion. 

PETROSUM  Os,  is  the  Internal  Procefs  of  the 
Bones  of  the  Temples,  fo  called  from  its  Hard- 
nefsand  Cragginefs  :  ’Tis  pretty  long,  jetting  out 
to  the  Inner  Bafis  of  the  Skull,  within  which  it 
hath  two  Holes,  and  thro’  one  of  them  an  Artery, 
and  thro’  the  other  the  Auditory  Nerve  pafles  to 
the  Inner  Cavities  of  the  Ear,  that  are  excavated 
in  this  Procefs,  viz.  the  Tympanum,  Labyrinthus, 
and  Cochlea-,  and  without  the  Skull  it  hath  three 
Holes:  The  firft  of  which  is  the  Meatus  Audito- 
rius:  The  fecond  is  narrow,  fhort,  and  oblique, 
near  to  the  firft,  and  thro’  it  the  JugularVein  en¬ 
ters  the  Inner  Cavities :  The  third  is  feated  be¬ 
twixt  the  Procejfus  Mammillaris,  and  the  StyloideS 
Appendix ,  and  ends  in  the  Paflage  which  goes  from 
the  Ear  to  the  Mouth. 

PETTERERO.  See  Pedrero. 

PETTY  Tally  [in  Sea  Language']  is  a  compe¬ 
tent  Allowance  of  Victuals  according  to  the 
Number  of  the  Ship’s  Company. 

PETTY  Treafon  [in  Law~\  is  the  Crime  of  a 
Servants  killing  his  Matter  ;  a  Wife’s  killing  her 
Husband;  a  Child’s  killing  his  Parents ;  and  a 
Clergyman’s  killing  his  Prelate  to  whom  he  owes 
Obedience;  the  Punifhment  of  which  in  Wo¬ 
man  is  the  fame  as  that  of  High-Treafon,  i.  e. 
burning,  and  in  Man  being  drawn  on  a  Sledge  or 
Hurdle  to  the  Gallows  and  there  hanged. 

PEVETS,  are  theEnds  of  the  Spindle  of  any 
Wheel  in  a  Watch  ;  and  the  Holes  into  which 
they  run,  are  called  Pevet-Hoks. 

PEYNE  fort  &  dure.  See  Fame  fort  iff  dure. 

PHACIA.  Fid.  Lenticula. 
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PHACOS,  [£***«,  Gr.]  is  a  Spot  in  the  Face 
Hke  a  Nit,  whence  it  is  called  Lenticula  and  Len¬ 
tigo. 

PHENOMENON  [0ctivoftevei  of  pxlva,  Gr. 
to  appear J  is" in  Phy.ficks  an  extraordinary  Ap¬ 
pearance  in  the  Heavens  or  on  Earth  ;  difcovered 
by  the  Obfervation  of  the  Celeftial  Bodies,  or 
by  Phyfical  Experiments,  the  Caufe  of  which  is 
not  obvious. 

PHAGADENA,  [pxycfaiv*,  Gr.]  is  an  exul- 
cerate  Cancer. 

PHAGADENICK  Water,  is  made  by  diflol- 
ving  a  Dram  of  Sublimate  Corrofive  in  a  Pound 
of  Lime-Water,  on  which  it  will  immediately 
turn  Yellow. 

PHALACROSIS,  Gr.]  is  the  fal¬ 

ling  off  of  the  Hair. 

PHALANGOSIS,  Gr.]  is  a  Fault 

of  the  Eye-lids,  when  there  are  two  Rows  of 
Hair,  or  when  the  Hair  grows  inward  and  of¬ 
fends  the  Eyes. 

PHALANX,  according  to  fome  Writers,  is 
the  Order  and  Rank  obferved  in  the  Finger- 
Bones. 

PHALANX,  among  the  Macedonians ,  was  an 
oblong  fquare  clofe  Battle  of  Pikemen,  confifting 
of  i6°Files,  and  500  in  Front,  as  Polybius  faith; 
and  the  Soldiers  Hood  fo  clofe  together,  that  the 
Pikes  of  the  5  th  R.ank  extended  3  Foot  beyond  the 
Front  of  the  Battle. 

PHANTASY,  Gr.]  is  an  Internal 

Senfe  or  Imagination,  whereby  any  Corporeal 
Thing  is  reprefented  to  the  Mind,  or  impreffed 
on  the  Brain  by  its  proper  Image. 

PHANTASTICAL  Colours,  arefuch  as  are  ex¬ 
hibited  by  the  Rain-bow,  Triangular  GlafsPrifm, 
the  Surface  of  very  thin  Mufcovy  Glafs,  &c.  They 
had  this  Name  given  them  by  th ePeripatetick  Phi- 
lofophers ,  who  fuppofed  them  to  be  no  real  Colours. 
This  Kircher  well  refutes  in  his  Mundus  Subter- 
raneus ,  Part  2 .p.  15,16.  and  fhews  alfo  the  Caufe 
of  fuch  Colours. 

PHARMACEUTIC,  [of  and 

Gr.  to  prepare ]  the  fame  with  Pbannacum. 

PHARMACOPCEA,  [of  pd^ccxoi  and  node*, 
Gr.  to  make']  is  the  Dodtrine  or  a  Defcription  of 
Things  Medicinal,  in  order  to  cure  Difeafes. 

PHARMACUM,  [<p»^otKoy ,  Gr.]  is  any  Sort 
of  Medicine  againft  a  Difeafe. 

PHARMACY,  is  an  Art  of  Colleding,  chufing, 
and  compoundingMedicines, viz.  the  Apothecary’s 
Art ;  to  which  may  alfo  be  added  the  Chymical 
Analyfis  of  Bodies,  in  order  to  prepare  good  Me¬ 
dicines  out  of  them. 

PHARYNGETRUM  is  fometimes  ufed  for 
the  Pharynx ,  fometimes  for  the  Bone  Hyades. 

PHARYNX,  [0«£t/yf,  Gr.]  is  the  upper  Part 
of  the  Gullet,  confiding  of  three  Pair  of  Muffles ; 
to  which  fome  add  another,  making  the  Number 
feven  :  It  is  continued  to  the  Fauces ,  (or  indeed  is 
the  greateft  Part  thereof)  reaching  up  behind  to  the 
Uvula ,  on  the  Sides  to  the  Tonfilla ,  and  before  to 
the  Epiglottis:  It  is  Membranous,  but  not  entirely 
fo,  being  in  fome  Places  Carnous  and  Thick. 
Three  Pair  of  its  Muffles  open  it  in  the  Adtion  of 
fwallowing  ;  and  the  odd  one  is  a  Sphinfter  which 
ferves  to  ftraiten  it. 

PHASIS,  fignifies  the  Appearance  or  the  Man¬ 
ner  of  Things  fhewing  themfelves,  and  therefore 
in  Aftronomy  is  ufed  for  the  feveral  Pofitions  in 


which  the  Planets,  (efpecially  the  Moon)  appear 
to  our  Sight ;  as  obffure,  horned,  half  illuminated, 
or  full  of  Light,  which  by  the  help  of  a  Telefcope 
may  likewife  be  obferved  in  Venus  and  Mars. 

PHASES  0/  the  Planets:  Since  all  the  Planets  as 
well  as  the  Earth  are  fpherical,  opake,  and  lca- 
brous  Bodies,  they  mull;  relied  every  way  the  Sun’s 
Rays  which  fall  upon  them  ;  and  it  will  follow  al¬ 
fo  from  hence,  that  one  half  of  every  Planet,  or 
thatHemifphere  which  is  turned  towards  the  Sun, 
will  be  illuminated  by  him,  and  the  other  Hemi- 
phere  at  that  Time  muft  remain  in  Darknefs. 
And  further,  fince  ’tis  that  Hemifphere  of  any 
Planet,  which  is  obverted  to  the  Earth,  which  is 
confidered  by  any  Obfervator  : 


The  eight  little  Circles  reprefent  the  different  Pha- 
fes  of  Venus ,  as  they  will  appear  to  an  Eye  placed 
in  T  on  the  Earth,  while  fhe  moves  round  in  her 
Orbit  A  C  E  G  about  the  Sun.  It  will  be  plain 
then,  that  when  Verms  is  in  A,  and  the  Earth  at  T ; 
flie  being  then  moll  retrograde,  (fee  the  Word 
DireVt)  will  leaft  of  all  appear  to  us,  becaufe 
her  obffure  Hemifphere  is  entirely  obverted 
towards  us.  And  if  file  happen  to  be  then  in  ei¬ 
ther  of  the  Nodes,  i.  e.  in  the  Plane  of  the  Eclip- 
tick,  fhe  will  appear  like  a  Spot  in  the  Body  of  the 
Sun. 

But  when  fhe  gets  further  to  B  (the  Eye  being 
ftill  fuppofed  to  be  in  T)  fhe  will  flill  be  retro¬ 
grade,  but  fome  fmall  part  of  her  illuminated  Disk 
will  be  vifible  ;  and  fhe  will  appear  with  illumina¬ 
ted  Horns  which  will  be  turned  from  the  Sun,  or 
towards  the  Weft.  When  fhe  comes  to  C,  one 
half  of  her  illuminated  Disk  will  be  vifible  to  an 
Eye  in  T,  and  then  fire  will  appear  like  an  Half- 
Moon;  in  D  fire  will  be  gibbous,  and  inE  at  full. 
And  the  fame  Phafes  fire  will  put  on  as  fhe  moves 
in  the  other  Semicircle  from  E  to  A  again,  only 
the  illuminated  Horns  will  be  turned  a  contrary 
Way  ;  as  appears  by  the  fecond  Figure,  where  all 
the  feveral  Phafts  are  delineated. 
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And  the  fame  kind  of  Phafes  muft  happen  to 
Mercury  in  the  feveral  parts  of  the  Orbit,  Regard 
being  had  to  theFigure  of  it,  and  theTime  of  his 
Periodical  Revolution  round  the  Sun. 

PaPywryM  PHEONS,  in  Heraldry  are- 
the  Barbed  Heads  of  Darts  or 
Arrows,  and  are  ufually  of  this 

Sable ,  a  FeJJe  Ermine  between 
three  Phceons ,  by  the  Name  of 
Egerton. 

PHILANTHROPHY,  [$><*«» of 
a  Lover ,  and  «yS-£*wos,  Gr.  a  Man ]  is  a  generous 
Love  for  Mankind  in  general,  or  an  Inclination 
to  promote  the  publick  Good. 

PHILONIUM,  [fo  called  of  Philo  its  Author] 
is  an  Opiate  Medicine;  of  which  they  reckon 
two  Sorts,  the  Philonium  Romanum  and  Per  ft  cum. 

PHILOSOPHICAL  Egg,  among  the  Chymifts 
is  a  thin  Glafs  Veflel,  or  Bubble,  of  the  Shape  of 
an  Egg,  with  a  long  Neck  or  Stem  :  ’Tis  ufed  in 
long  Digeftions. 

PHILTRATION.  See  Filtration. 

PHILTRUM,  O'at^v,  Gr.]  is  the  Hollow 
dividing  the  Upper  Lip. 

PHIMOSIS,  [piVowe,  Gr.]  is  the  fame  with 
Paraphimofls ;  alfo  the  Inversion  of  the  Eye-lids 
through  an  Inflammation. 

PHLEBOR  AGIA,  [of  pAe-p  a  Vein ,  and  tfywfti, 
Gr.  to  break ]  is  the  breaking  of  a  Vein. 

PHLEBOTOMY,  [<?Xf€o7tf*tcc  of  <pVtV  a  Vein , 
and  TfV»«,  Gr.  to  cut ]  opening  of  a  Vein,  or  letting 
of  Blood. 

PHLEGM,  [p Aly/ttat,  Gr.  ]  or  Water ,  the 
Fourth  of  the  Five  Chymical  Principles.  See 
Water. 

The  Infipid  Water  that  comes  firft  in  the  Di- 
ftillation  of  Acid  Spirits,  the  Chymifts  call  the 
Phlegm:  And  the  more  any  fuch  Spirit  is  recti¬ 
fied,  that  is,  diftilled  over  again,  to  draw  off  ftill 
more  of  this  Phlegm ,  they  fay  ’tis  the  better  de- 
phlegrnated. 

PHLEGM  of  Vitriol ,  is  the  Moifture  that  is 
firft  drawn  off  when  Calcined  Vitriol  is  diftilled,  in 


order  to  get  its  Spirit  and  Oil  3  it  comes  off  with  a 
gentle  Heat. 

PHLEGMAGOGUES,  [fiXey/Acty  ay* t  of  <pPiy- 
t**  and  aycoyoq^  Gr.  a  Leader ]  are  Medicines 
which  purge  or  drain  away  that  Humour  which 
they  call  Phlegm. 

PHLEGMON,  [0*c'y/uM,  Gr.]  So  the  Sur¬ 
geons  call  an  hot  Tumour,  proceeding  from  an 
Over-affluxion  of  Blood  to  any  part. 
PHLEGMONODES  Febris ,  [of  ^a ey^evij  of 
Gr.  to  burn ]  a  Fever  with  an  Inflammation 
of  the  Blood. 

PHLOGOSIS,  [of  <ptoyou,  Gr.  to  inflame]  is 
a  light  Inflammation  of  the  Eyes,  with  a  fmall 
Pain  and  Rednefs;  which  fometimes  turns  into  a 
true  Ophthalmy ,  and  is  the  Original  thereof. 

PHLFCd  T.NA,  [<p%vx.Tctivct,  Go.]  is  a  Pimple 
in  the  Skin,  alfo  a  little  Ulcer,  like  a  Bubble  or 
Bladder,  in  the  Corneous  Tunick  of  the  Eye, 
and  proceeding  from  a  fharp  watry  Humour. 
Blanchard. 

PHCENIGMA,  [<pomy j«as,  Gr.]’  a  Medicine 
which  raifes  rednefs  with  Blifters  on  the  part  it 
is  apply ’d  to. 

PHONICKS,  the  fame  with  Acouflicks\  which 
fee. 

PHOSPHORUS,  [<t>A>7-po£©'-  of  Eighty 
and  Gr.  a  bnnger ]  a  Name  given  byAftro- 

nomers  to  the  Morning  Star  or  the  Planet  Venus  $ 
when  fhe  goes  before  the  Sun. 

PHOSPHORUS,  of  <pa>s  Light ,  and 

Gr.  to  bear ]  a  Chymical  Preparation,  which 
being  expofed  to  the  Light  or  Air,  will  fhine  in 
the  Dark.  Of  this  there  are  feveral  Kinds  wbofe 
Procefs  fhall  be  briefly  delivered. 

To  make  the  Bolonian  Phofphorus ,  fee  under  the 
Bolonian  Stone. 

The  moft  common  W ay  (with  us)  is  to  make 
the  Phofphorus  from  Humane  Urine.  And  the 
Hint  came  firft  by  Chance  thus: 

One  Brand  an  Alchymift  of  Hamburgh ,  wifely 
thinking  to  find  the  Philofopher’s  Stone  in  Hu¬ 
man  Urine,  work’d  upon  it  in  a  Retort,  and  fo 
forced  over  the  Phofphorous  Matter  ;  yet  he  would 
not  communicate  this  Difcovery  to  any  one,  and 
fo  the  Secret  died  with  him.  After  his  Deaths 
one  Kirkhelius,  a  Saxon  Chymift  fet  himfelf  to  find 
it  out,  (having  heard  of  fuch  a  Thing,)  and  fuc- 
ceeded  accordingly  ;  and  this  Man  fhewed  the 
Procefs  to  feveral  of  his  Friends. 

The  Honourable  Mr.  Boyle  having  (in  part)  had 
an  Account  of  this  Phofphorus ,  from  one  Daniel 
Kraff. \  a  German ,  about  tne  Year  1680,  publifhed 
in  Englifh  an  Account  of  the  Way  of  making  this 
Phofphorus ,  and  feveral  very  Curious  Experiments 
upon  it,  under  the  Title  of  Noftiluca.  And  fince 
that,  Mr.  Homberg  hath  written  largely  about  it, 
as  you  may  fee  in  the  Memoirs  (for  the  Months 
March  and  April )  of  the  Royal  Academy  of  Sci¬ 
ences  at  Paris,  1692. 

The  Way  of  Preparing  it ,  is  this  : 

Take  a  good  large  Quantity  of  the  New-made 
Urine  of  Beer-drinkers,  and  evaporate  it  gently, 
to  the  Confiftence  of  Honey:  Then  put  it.  in  an 
Earthen  Veflel,  cover,  and  place  it  in  a  Cellar  for 
three  or  four  Months,  that  it  may  throughly  fer¬ 
ment 
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mem  and  putrefie.  Then  mix  a  double  Quantity 
of  Sand,  or  Powder  of  Pots,  with  one  part  of  this 
corrupted  Urine,  and  put  it  into  an  Earthen  Re¬ 
tort  or  GUIs  one  Coated  ;  and  fitting  it  to  a  large 
long  neck’d  Glafs  Receiver,  in  which  was  before 
put  two  or  three  Quarts  of  Water,  diftil  it  in  a  na¬ 
ked  Eire,  in  a  Reverberatory  Furnace,  gently  at 
lirft,  for  about  two  Hours;  afterwards  augment 
the  Fire  gradually,  ’till  all  the  Volatile  Salt  and 
black  Foetid  Oil  be  drawn  off.  Then  raife  the. 
Fire  to  the  higheft  Degree,  and  white  Clouds 
will  come  into  the  Receiver,  and  fix  it  by  little 
and  little,  on  one  fide  of  it,  in  the  Form  of  a  yel- 
lovvilh  Skin,  and  another  part  will  precipitate  to 
the  Bottom  in  Powder.  Keep  the  Fire  thus  vio¬ 
lent  for  three  Hours,  ’till  no  more  Fumes  will 
come.  Let  all  cool,  and  unlute  the  Veflels ;  and 
throwing  more  Water  into  the  Receiver,  fhake  all 
well  about  to  loofen  what  will  flick  to  the  Sides; 
and  then  pour  it  all  into  a  large  Glafs  Veil'd, 
where  it  will  fettle  ;  the  Volatile  Salt  will  dif- 
folve  in  the  Water,  but  the  Phofphorus  and  the 
Oil  will  fink  to  the  Bottom.  Pour  off  the  Wa¬ 
ter,  and  gathering  the  remaining  Matter  together, 
put  it  into  a  little  Glafs  Veil’d,  with  a  little  freih 
Water,  and  digeil  it  in  a  Sand-heat,  ftirring  the 
Matter  about  from  Time  to  Time  with  a  Wooden 
Spatula  \  the  Phofphorus  by  this  Means  will  fepa- 
rate  from  the  Oil,  and  fink  to  the  Bottom.  Pour 
away  the  Oil,  and  make  th z  Phofphorus  up  while 
hot,  into  little  Sticks  or  Pieces,  which  mu  ft  be 
kept  in  a  Viol  of  Water  dole  ftopf. 

This  is  the  Solid  Phofphorus,  with  which,  if  you 
write  any  Letters  on  Paper,  or  on  a  Wall,  they 
will  appear  Luminous  in  the  Dark,  and  continue 
fd  a  good  wh.le.  If  you  cut  off  a  little  Bit  of  it, 
and  rub  it  ftrongly  along  a  piece  of  Paper  with  a 
Knife,  it  yvill  adtually  enkindle  the  Paper. 

The  Liquid.  Phofphorous  is  made  by  digefting  in 
Horfe-dung  a  little  Bit,  or  fome  Scrapings  of  the 
Solid,  for  two  Days,  in  Oil  or  E Hence  of  Cloves, 
Oil  of  Turpentine,  &c.  For  after  it  is  diflolved 
in  the  Oil,  it  will  impregnate  it  fo,  that  asfoon  as 
ever  you  open  the  Bottle,  the  Matter  will  appear 
all  in  a  Flame. 

If  you  put  a  little  of  the  Solid  Phofphorus  into 
a  Viol,  with  a  little  Oil  of  Vitriol,  that  is  very 
ftrong  and  well  dephlegmated,  and  then  add  to 
it  about  half  as  much  common  Wateras  there  was 
Oil  of  Vitriol,  the  Mixture  will  grow  very  hot, 
and  fmoak  ;  and  if  you  carry  the  Viol  into  the 
Dark,  you  will  fee  the  Phofphorus  enkindled,  and 
j'parkle  in  many  Places  of  the  Viol,  like  Meteors, 
or  little  falling  Stars:  And  if  a  fmall  Quantity 
of  Oil  of  Turpentine  be  added,  it  will  produce 
an  adtual  Flame. 

Lemery  mentions  a  New-invented  Phofphorus 
of  Mr.  Homberg' s  being  made  of  one  Part  of  Salt. 
Armoniack,  and  two  of  Quick-lime  flack’d  by  the 
Air ;  which  are  fluxed  together  in  a  Crucible, 
into  a  kind  of  Gray  Glafs,  which  when  it  is 
ftruck  v/ith  a  Hammer,  appears  prefently  of  a 
light  Fire. 

Phofphorus  Balduini,  called  the  Hermetick  Phofpho¬ 
rus,  is  thus  made: 

Heat  red-hot  about  two  Pounds  of  Chalk,  let 
it  cool,  and  powder  it.  Then  take  a  Pint  of  Aqua 
fortis ,  and  put  into  it  a  Spoonful  of  your  pow¬ 


dered  Chalk  ;  a  great  Ebullition  will  arife  :  Re¬ 
peat  this  ’till  the  throwing  in  of  the  Powder  makes 
no  Ebullition  at  all.  After  this,  let  the  Liquor 
fettle,  and  decant  it  into  an  Earthen  Pan  placed 
in  Sand,  and  evaporate  all  the  Liquor,  fo  there 
will  remain  a  kind  of  Salt  at  the  Bottom.  Put 
this  Salt  into  a  Coppel,  or  a  ftrong  Earthen  un¬ 
glazed  Pan  ;  fet  it  in  a  gentle  Sand-heat,  and  the 
Matter  will  fwell.  Continue  this  gentle  Fire ’till 
it  be  funk  down  a  little  towards  the  Bottom ; 
then  cover  the  Pan  or  Coppel  with  a  Lid  that 
hath  two  or  three  Holes  in  it,  and  encreafe  the 
Fire  gradually,  ’till  it  be  ftrong  enough  to  melt 
the  Matter;  and  when  ’tis  melted,  a  yellow  Va¬ 
pour  will  exhale  through  the  Holes  in  the  Cover. 
Then  take  the  Vellel  prefently  off  the  Fire,  and 
putting  on  another  Earthen  Lid,  which  hath  no 
Holes  in  it,  fet  it  by  to  cool.  Round  about  the 
fides  of  the  Pan  you  will  find  a  Cruft  of  yellow 
Matter;  that  is  the  Phofphorus.  It  muff  be  kept 
in  a  Box  well  flopp’d,  in  a  dark  place.  When  ’tis 
defign’d  to  be  render’d  Luminous,  you  muft  ex- 
pofe  it,  like  the  Bolonian  Stone,  to  the  Light,  for 
a  fmall  Space ;  and  then  removed  into  the  Dark, 
it  will  Ihine  there.  If  it  be  left  in  the  Dark,  ex- 
pofed  to  the  Air  for  about  Fifteen  Days,  it  will 
fhine  all  that  while;  but  after  that  go  out,  and 
never  be  Luminous  more. 

Mr.  Boyle,  in  his  Aereal  Noffiluca,  p.  103.  de- 
feribes  a  Phofphorus  Balduini  much  like  this ;  and 
in  Phil.  Tranf.  N°  199,  there  is  of  his  a  yet  more 
accurate  Procefs  for  this  Thing. 

The  Learned  Dr.  Slare,  in  Phil.  Tranf.  N°  150, 
makes  an  Ingenious  Comparifon  between  Light¬ 
ning,  and  the  Flafhes  which  in  wTarm  Weather  he 
had  often  obferved  (by  Night)  to  arife  from  fome 
Pieces  of  the  Solid  Phofphorus,  kept  in  long  Glafs 
Bottles  of  Water  about  \  filled. 

PHOSPHORUS ;  by  Order  of,  and  before  the 
Royal  Society  at  London,  Mr.  Hawksbee  made  feve- 
ral  Experiments  on  the  Phofphorus,  about  the  Pro¬ 
duction  and  Propagation  of  Light  in  vacuo  ;  and 
it  plainly  appeared  from  them,  that  the  removing 
the  common  Air  did  very  fenfibly  encreafe  its 
Light  And  by  the  Experiments  made  by  the 
fame  Perfon  on  the  Mercurial  Phofphorus,  and 
mentioned  mPhil.  Tranf.  N.  303.  it  is  alfo  mani- 
feft,  that  tho’  Mercury  when  ftrongly  agitated  in 
the  common  Air  would  exhibit  in  a  darkned  Room 
fome  Sparks  of  Light,  yet  that  a  very  fenfible  and 
eminent  Degree  of  it  might  be  produced  by  fha- 
king  it  in  proper  Glaffes  in  Vacuo. 

Bernouli,  Profefi’or  of  Mathematicks  at  Gronin¬ 
gen,  made  an  eafy  portable  Mercurial  Phofphorus 
after  this  Manner:  In  a  clean  neat  Viol  he  inclu¬ 
ded  about  five  or  fix  Ounces  of  well  puri¬ 
fied  clean  Quickfilver;  and  evacuating  the  Viol 
of  Air  by  applying  to  it  an  Air-Pump,  it  would, 
when  fhook  ftrongly  in  the  Dark,  appear  all  bright 
and  luminous,  fo  as  that  one  might  diftinguilh  the 
Faces  of  the  Spectators. 

PHOTASCIOTERICA,  [of  Light ,  and 

Gr.  a  Shadow']  the  Art  of  Shadows  and  Dial¬ 
ling. 

PHRENES.  See  Diaphragma. 

PHRENESIS,  the  fame  with  Phrenitis. 

PHRENE  TICK  Nerves,  are  thofe  which  are 
called  alfo  Stomachich,  and  fpring  from  Dr.  Wil- 
lis's  Eighth  Pair,  or  from  the  common  reckoned 
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Six  Pair:  Thofe  defcend  between  the  Membranes 
of  the  MediajUnum ,  and  lend  forth  Branches  into 
them. 

PHRENICK  Veffels ,  are  the  Veins  and  Arte¬ 
ries  that  ran  through  the  Diaphragm,  Mediafinum, 
and  Pericardium. 

PHRENITIS,  t/?,  Gr.]  or  Phreuzy ,  is  a 
Dotage  with  a  continual  Fever,  often  accompa¬ 
nied  with  Madncfs  and  Anger;  proceeding  from 
too  much  Heat  in  the  Animal  Spirits,  not  from 
the  Inflammation  of  the  Brain,  as  the  Ancients 
thought.  Willis  thus  defines  it,  namclv  an  In- 
flammation  of  the  whole  Senfitive  Soul  and  Ani¬ 
mal  Spirits. 

PHRICOIDES,  (Vf'zasfv'cM,  Gr.]  is  a  dreadful 
Fever,  in  which  Men  are  apt  to  fancy  terrible 
Things. 

PHTH ARTf CUM,  tM,.,  Gr.]  is  a  cor¬ 

rupting  Medicine. 

PHTHIRIASIS,  [eZtiet***,  Gr.]  is  the  Lou- 
fy  Difeafe  ;  alio  a  Scaly  Scab  on  the  Eye  brows. 
Blanchard. 

PHTHISIS,  [MV*;,  Gr.]  is  a  Confumption  of 
the  whole  Body,  riling  from  an  Ulcer  in  the 
Lungs,  accompanied  with  a  flow  continued  Fe¬ 
ver,  ill  fcented  Breath  and  a  Cough.  Blan¬ 
chard, 

PHTHOE,  the  fame  with  Phthifs. 
PHYGETHLON,  Gr.  ]  is  a  Swel¬ 

ling  proceeding  from  an  Inflammation  of  the 
Glandules,  wherein  Nature  expels  fomething; 
as  in  the  Plague,  about  the  Groins.  Blanchard. 

PHILOSOPHERS  Tree.  See  Diana’ s-Tree. 

PHYMA,  Gr.]  is  a  Swelling:  There 

are  five  Sorts,  Verruca ,  Calli,  Vari,  Furunculi,  and 
Hydroa,  or  Defudationes ;  of  which,  fee  under 
thofe  Words.  Others  reckon  it  aTumourin  the 
Glandules  only,  which  quickly  feparates.  Blan¬ 
chard. 

PHYSEMA,  Gr.]  an  Inflammation 

in  any  part  of  the  Body,  as  a  Tympany.  Blan¬ 
chard. 

PHYSICKS,  Gr.]  or  Natural  Philo- 

fophy,  is  the  Speculative  Knowledge  of  all  Na¬ 
tural  Bodies,  (and  Mr,  Lock  thinks,  That  God, 
Angels,  Spirits,  cAc.  which  ufually  are  accounted 
as  the  Subject  of  Metaphyfcks ,  fnould  come  into 
this  Science,)  and  of  their  proper  Natures,  Con- 
flitutions,  Powers,  and  Operations.  See  Phyfo- 
logy. 

PHYSICKS,  or  Natural  Philofophy.  The  moll; 
eminent  Books  on  this  Subject  which  will  give 
the  Reader  a  true  and  ufefui  Knowledge  of  Na¬ 
ture,  are  thefe, 

Sir  If.  Newton’s  Principia  Philo foph.  Naturalis 
Mathematica . 

Ejufdem  Opt  ice  :  five  de  Lumine  &  Coloribus. 

Boreilus  de  Motionibus  a  Gravitate  pendentibus. 

—  De  vi  percuffionis. 

Wallis  Mcchanicks,  five  Liber  de  Motu  Tr  a  Flatus 
Geometricus. 

Hon.  Fabri  Dialogi  Phyfci.  Lugd.  Galliarum. 
1669.  8 vo. 

Mr.  Boyle’s  Phyfcal  Pieces. 

Keil's  IntroduClio  ad  Veram  P hype am. 

Ditton’s  Laws  of  Nature  and  Motion. 

Chey tie's  Philojophieal  Principles  of  Natural  Re¬ 
ligion. 


All  Dr.  Hook’s  Trads  printed  while  he  was  li¬ 
ving,  and  his  Opera  P  of  hum  a. 

Philofoph.  TranfaChons. 

And  Collections. 

Ada  Eruditorum  Lipf.ce. 

Collegium  Experimentale  fve  Curiofum ,  in  quo 
primaria  hujus  feculi  Invenla  Lf  Experimenta 
Phyf  co- Mathematica  inveniuntur  2  Vol.  4 to. 

Ef'ays  of  Natural  Experiments  made  in  the  Aca¬ 
demy  delCimento,  Englif’d  by  Mr.  Waller, 
1684.  4  to. 

Ray’s  Wiflom  of  God  in  tEe  Works  of  the  Creation , 
Lafl?  Edit,  with  3  Phyf.  Difcourfes. 

Woodward’ s  Natural  Hljiory  of  the  Earth. 

Bohun ,  of  Winds. 

De  Refifentia  Soli  do  rum,  by  Alex.  Marchettus, 
Florentine.  1665.  4 to. 

Hy path  efts  Phyf  co- Nova  G.  G.  Leibnitz.  Lond. 
1671.  \imo.  See  N.  74.  of  Phil.  Tranf. 

Horologium  OfciUatoriv.nl  Chrifcp.  Hugeniiy  Paris. 
Fol.  1673. 

Trade  de  la  Per  cuff ‘on  on  Cheque  de  Corps  per  0. 
Mariotte  d  Paris  1673.  12 mo. 

Trait e  de  Mouvcmcnts  des  Eaux  Lf  des  a ut res 
Corps  Fluides  par  Feu.  par  M.  Mariotte.  Paris. 
1686.  Svo. 

Pardies  Local  Motion ,  Engl. 

Exegefts  Phyf  co- Math,  de  moment  is  Gr  avium. 

Whi fan's  Theory  of  the  Earth. 

Galil a i  Dialogi  de  Mechanica  &  Motu  Locali. 

—  de  Syfemate  Mundi. 

Sinclari  Ars  nova  &  magna  Gravitatis  &  Levi - 
tat'is. 

Dee  de  Prccfantioribus  quibufdam  Nature?  Virtu- 
tibus.  fo  Lond.  1358. 

Mifcellanea  Curiofa  Germanica ,  in  8  Vol.  4.  to. 

Phyf  co- Math  efis  de  Lumine  y  Coloribus ,  &  de  Iride. 
per  Grimaldi. 

PHYSIOGNOMICKS,  Gr.]  is 

a  Term  ufed  by  fome  Phyficians  and  Naturalifts 
for  fuch  Signs  as  are  taken  from  the  Countenance 
of  Perfons,  to  judge  of  their  Difpolitions  and 
Tempers. 

PH  A  SIOLOGY,  [< Pvirioityix  of  Nature , 

and  A«yo?,  Gr.  a  Difcourfe ]  Phyfcks ,  or  Natural 
Philofophy,  is  the  Science  of  Natural  Bodies,  and 
their  various  Affections ,  Motions ,  and  Operations. 
This  is  either 

General,  which  relates  to  the  Properties  and  Af- 
fedlions  of  Matter  or  Body  in  general.  Or, 

Special  and  Particular ,  which  confiders  Matter 
as  formed  or  diftinguifhed  into  fuch  and  fuch  Spe¬ 
cies,  or  determinate  Combinations. 

PHYSIOLOGY,  is  by  fome  alfo  accounted  a 
Part  of  Phyfick,  that  teaches  the  Confiitution  of 
the  Body  fo  far  as  it  is  found,  or  in  its  Natural 
State  ;  and  endeavours  to  find  Reafons  for  its 
Functions  and  Operations,  by  the  Help  of  Ana¬ 
tomy  and  Natural  Philofophy. 

Mr.  Keil ,  in  his  IntroduClio  ad  Phyf  cam,  reckons 
Four  Clafles  or  Sorts  of  Philofophers  which  have 
treated  of  Phyficks  or  Natural  Philofoph)-. 

1.  Thofe  who  delivered  the  Properties  of  Na¬ 
tural  Bodies  under  Geometrical  and  Numeral  Sym¬ 
bols  ;  as  the  Phythagoreans  and  Platonijls. 


Vol.  II. 


2.  The  Peripateticks,  who  explained  the  Na¬ 
tures  of  Things  by  Matter,  Form,  and  Priva- 
5  U  tion  ; 
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lion;  by  Elementary  and  Occult  Qualities ;  by 
Sympathies,  Antipathies,  Faculties,  and  Attra¬ 
ctions,  &c.  And  thefe  did  not  fo  much  endeavour 
to  find  out  the  true  Reafons  and  Caufes  of  Things 
as  to  give  them  proper  Names  and  Terms;  lo 
that  their  Phyfick  is  a  kind  of  Metaphyficks. 

3.  The  Experimental  Philofophers ,  who  by  fre¬ 
quent  and  well-made, Trials  arid  Experiments,  as 
by  Chymiftry,  £ '3c.  fought  into  the  Natures  and 
Caufes  of  Things  :  And  to  thefe  almofl  all  our 
Difcoveries  and  Improvements  are  due  ;  and  much 
more  would  they  have  done,  if  they  had  not  fal¬ 
len  into  'Theories  and  Hypotheses,  which  they  forced 
oftentimes  their  Experiments  to  maintain,  whe¬ 
ther  they  could  or  not. 

4.  The  Mechanical  Philofophers ,  who  explicate 
all  the  Phenomena  of  Nature  by  Matter  and  Mo¬ 
tion,  by  the  Texture  of  Bodies,  and  the  Figure 
of  their  parts ;  by  Effluvia,  and  other  fubtle  Par¬ 
ticles,  £sY.  And  in  fhort,  would  account  for  all 
EffeCts  and  Phanomena  by  the  known  and  efta- 
blifhed  Laws  of  Motion  and  Mechanicks :  And  thele 
are,  in  Conjunction  with  the  laft  named,  The 
Only  True  Philofophers. 

PHYTOLOGY,  oxeyla  of  pvPov,  a  Plant, 
and  Xoy<&,  Gr.]  a  Difcourfe  orTreatife  of  Plants, ^ 
or  a  Defcription  of  their  Forms,  Kinds,  Proper¬ 
ties,  &c. 

PIA  Mater.  See  Mater  tenuis. 

PIAZZA’s,  or  as  our  Vulgar  frequently  call 
them  Piaches ,  are  in  the  Italian  the  fame  as  our 
Cloyfters. 

PICA.  See  Citta. 

PICAGE,  from  the  Latin  Pica  was  a  Cuftom 
or  Duty  paid  at  Fairs  or  Markets  for  breaking 
the  Ground  and  pitching  up  of  Stalls  and  Stand¬ 
ings  ;  and  this  Profit  of  Picage  was  ufually  given 
or  granted  in  Charters  for  holding  a  Fair  or 
Market. 

PICATIO.  See  Dropacifnus. 

PICKET,  in  Fortification,  is  fometimes  ufed 
for  a  Stake,  {harp  at  one  End,  to  mark  out  the 
Ground  and  Angles  of  a  Fortification,  when  the 
Engineer  is  laying  down  the  Plan  of  it  ;  thefe  are 
ufually  pointed  with  Iron.  There  arealfo  larger 
Pickets  which  are  drove  into  the  Earth,  to  hold 
together  Fafcines  or  Faggots,  in  any  Work  caff  up 
in  halle.  And  Pickets  alfo  are  Stakes  drove  into 
the  Ground  by  the  Tents  of  the  Horfe  in  a  Camp, 
to  tie  their  Horfes  to.  And  Pickets  are  alfo  drove 
into  the  Ground  before  the  Tents  of  the  Foot, 
where  they  reft  their  Muskets  or  Pikes  round  a- 
bout  them  in  a  Ring.  When  an  Horfeman  hath 
committed  fome  confiderable  Offence,  he  is  often 
fentenced  to  fiand  on  the  Picket  ;  which  is,  to  have 
one  Hand  drawn  up  as  high  as  it  can  be  ftretch’d, 
and  then  he  is  to  ftand  on  the  Point  of  a  Picket  or 
Stake  only  with  the  Toe  of  his  oppofite  Foot ,  fo 
that  he  can  neither  ftand  or  hang  well,  nor  eafe 
himfelf  by  changing  Feet. 

PIEDOUCHE,  in  Architecture,  is  a  little 
Square  Bafe  lmoothed,and  wrought  with  Mould¬ 
ings,  which  ferves  to  fupport  a  Bufl  or  Statue 
drawn  half  way,  or  any  fmall  Figure  in  Re¬ 
lief. 

PICRA.  See  Hiera  picra. 


PIEDROIT,  in  Architecture,  is  a  Square  Pil¬ 
lar  which  is  partly  within  the  Wall.  Build.  Did. 

PIED-DROIT,  in  Architecture,  is  a  Square 
Pillar,  differing  from  a  Pillajler  in  this  rcfpeCt, 
that  it  hath  no  Bafe  nor  Capital  :  It  is  taken  al¬ 
fo  for  Part  of  the  Jaumbs  of  a  Door  or  Win¬ 
dow. 

PIE -Powder-Court,  is  a  Court  held  in  Fairs,  to 
yield  Juftice  to  Buyers  and  Sellers,  and  for  Re- 
drefs  of  all  Diforders  committed  in  them. 

PIERCED,  [in  Heraldry ]  is  when  an  Ordina¬ 
ry  is  perforated,  or  {truck  through,  {hewing  as  it 
were  an  Hole  in  it ;  the  Shape  of  the  piercing  mult 
be  expreffed  in  Blazoning,  as,  if  the  Hole  be 
fquare,  it  muft  be  blazoned  fquare  pierced  ;  or 
if  the  Hole  be  round  it  muft  be  expreffed  round 
pierced,  the  fame  as  perforated. 

PIESTRUM,  [vimfov,  Gr.]  an  Inftrument 
ufed  to  beat  in  pieces  the  Bones  of  the  Head  in 
drawing  a  Child  out  of  the  Womb. 

PIGER  Henricus  [with  Chymijls ]  i.  e.  Slow 
Plenry,  a  flow  diftilling  Furnace,  called  alfo 
Athancr. 

PIGMENTS,  are  fuch  prepared  Materials  as 
Painters,  Dyers,  &c.  make  ufe  of,  to  impart  to 
Bodies,  or  to  imitate  particular  Colours.  When 
Glafs  is  Itained  or  coloured,  as  in  Painting  on 
Glafs,  or  for  the  counterfeiting  of  Gems  or  Pre¬ 
cious  Stones,  the  Pigment  is  ufually  of  a  Metalline 
or  a  Mineral  Nature. 

PIL./E,  in  Architecture,  and  their  Quadra’s  and 
Tables  (as  we  yet  fee  them  in  ancient  Altars  and 
Monuments)  were  imploy’d  for  Infcriptions ;  but 
if  fhorter  and  more  maffy,  they  ferve  for  Arches 
of  Bridges  and  for  Buttreffes  to  folid  Work. 
Evelyn’s  Parallel. 

PILE,  [in  Architecture ]  as  a  Pile  of  Building, 
a  great  Mafs  or  Body  or  Building. 

PILES,  [in  Architecture']  huge  Stakes  ramm’d 
into  the  Earth  in  order  to  render  a  Foundation 
folid  to  be  built  upon  in  marfhy  Ground. 

PILE,  in  Heraldry,  fignifies 
an  Ordinary,  confiftingof  a  Two¬ 
fold  Line,  formed  after  the  Man¬ 
ner  of  a  Wedge  ;  being  probably 
fomething  like  the  Figure  of  the 
Roman  Pilum ,  which  was  a  ta¬ 
pering  Dart,  about  five  Foot 
long,  and  fharpened  at  the  Point 
with  Steel.  The  Pile  is  born  inveCted ,  en¬ 
grailed,  he.  like -other  Ordinaries ,  and  iffues  in¬ 
differently  from  any  Point  of  the  Verge  of  the 
Efcutcheon. 

He  beareth  a  Pile  Gules,  by  the  Name  of 

Chandois. 

PILLAGE,  [in  Architecture]  is  fometimes  ufed 
for  a  fquare  Pillar ;  that  ftands  behind  a  Column 
to  bear  up  the  Arches. 

PILLAR,  or  Column,  in  Architecture,  is  one 
of  the  principal  Things  in  which  the  Beauty  and 
Proportion  of  a  Fabrick  doth  confift.  A  Pillar 
hath  three  Parts,  the  Pedejlal,  the  Shaft  or  Pil¬ 
lar  it  felf,  and  the  Ornaments  :  And  each  of 
thefe  is  again  fubdivided  into  three  other  Parts  ; 
the  Pedeflal  hath  its  Bafe,  Dye,  and  Cornich  ; 
the  Pillar  its  Bafe,  Shaft ,  and  Capital ;  and  the 
Ornaments  have  their  Architrave ,  Frieze ,  and  Cor¬ 
nich. 
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PILLAR  FLRS,  in  Architecture,  fignify  Square 
Pillars,  that  ufually  Hand  behind  Columns  to  bear 
up  Arches:  They  have  the  very  fame  Dimenfion, 
Chapiter,  and  Bafe,  with  the  Columns,  according 
to  their  feveral  Order.  When  thefe  Pillaflers  do 
not  Hand  alone  by  themfelves,  they  are  ufually 
made  to  jet  out  of  the  Wall,  a  third  part  or  a 
quarter  of  their  Breadth,  with  refpect  to  the  Va¬ 
riety  of  different  Works:  So  that  feme  of  them 
projeCt  out  only  a  fixth  or  an  eighth  part, and  they 
are  generally  as  broad  at  top  as  at  bottom. 

PILLOW,  is  that  Piece  of  Timber  in  a  Ship 
whereon  the  Boltfprit  beareth  or  refteth  at  its 
coming  out  of  the  Hull,  aloft,  clofe  by  the 
Stem. 

PINEALTS  Glandula.  See  Conarium. 

PINGUEDO,  the  fame  with  Adeps ,  or  the 
Fat  of  Animals.  See  Adeps. 

PINION,  in  a  Watch,  is  that  leffer  Wheel 
which  plays  in  the  Teeth  of  another.  Its  Notches 
(which  are  commonly  4,  5,  6,  8,  £5V.)  are  called 
Leaves ,  and  not  Teeth ,  as  in  other  Wheels. 

PINION  of  Report ,  is  that  Pinion  in  a  Watch, 
which  is  commonly  fixed  on  the  Arbor  of  the 
Great  Wheel,  and  in  old  Watches  ufed  to  have 
commonly  but  four  Leaves:  It  driveth  the  Dial 
PPL  eel ,  and  carrieth  about  the  Hand. 

The  Quotient  or  Number  of  Turns  to  be  laid 
upon  the  Pinion  of  Report  is  found  by  this  Pro¬ 
portion:  As  the  Beats  in  one  Turn  of  the  Great 
Wheel,  to  the  Beats  in  an  Hour :  So  are  the 
Hours  of  the  Face  of  the  Clock,  (vws.  1 2  or  24,) 
to  the  Quotient  of  the  Hour-Wheel,  or  Dial- 
Wheel,  divided  by  the  Pinion  of  Report ,  i.  e.  the 
Number  of  Turns  which  the  Pinion  of  Report 
hath  in  one  Turn  of  the  Dial-  Wheel  j  that  is,  in 
Numbers. 

26928  :  20196  :  :  12  :  9. 

Or  rather  thus : 

As  the  Flours  of  the  Watch’s  going,  are  to  the 
Numbers  of  the  Turns  of  the  Fufy  ::  fo  are  the 
Hours  of  the  Face,  to  the  Quotient  of  the  Pinion 
of  Report. 

If  the  Hours  be  1 2,  then  16  :  12  :  :  12  .  9. 

But  if  24,  the  Proportion  is  16  :  :  1  2  :  24  :  1  8. 

N.  B.  This  Rule  may  ferve  to  lay  the  Pinion 
of  Report  on  any  other  Wheel,  thus  : 

As  the  Beats  in  one  Turn  of  any  Wheel  to  the 
Beats  in  an  Hour  :  :  fo  are  the  Hours  of 
the  Face,  or  Dial-plate  of  the  Watch  to  the 
Quotient  of  the  Dial-Wheel,  divided, by  the 
Pinion  of  Report  fixed  on  the  Spindle  of  the 
aforefaid  Wheel.. 

PINK,  is  a  Veffel  ufed  at  Sea  mailed  and  rig¬ 
ged  like  other  Ships,  but  only  fire  is  built  with  a 
round  Stern ,  the  Bends  and  Ribs  compafiing  fo  as 
that  her  Sides  bulge  out  very  much  ;  wherefore 
thefe  Pinks  are  difficult  to  be  boarded,  and  alfo 
are  made  to  carry  greater  Burdens,  than  others. 
They  are  often  ufed  fore  Store-Ships,  andHofpi- 
tal- Ships,  in  the  Fleet. 


PI  NNA  Ann's,  is  the  upper  and  broader  Part  of 
the  Ear  called  the  Wing. 

PINNACE,  is  a  imall  Vcffi.1,  with  a  Square 
Stern ,  going  with  Sails  and  Oars,  and  carrying 
three  Malls  ;  and  is  ufed  as  a  Scout  for  Intelli¬ 
gence,  and  for  Landing  of  Men,  &c.  alfo  one  of 
the  Boats  belonging  to  a  great  Man  of  War, 
which  ferves  to  carry  the  Officers  to  and  from  the 
Shoar,  is  called  the  Pinnate. 

PINNACLE,  [in  Architecture]  the  Top  or 
Roof  of  a  Houfe,  which  terminates  in  a  Point. 

PIN  NAT  A  Folia,  in  Botany  are  fuch  Leaves 
of  Plants  as  are  deeply  jagged,  cut,  or  indented 
in,  and  which  have  their  parts  refembling  Fea¬ 
thers. 

PINTLE,  [in  Gunnery ]  an  Iron  Pin,  ferving 
to  keep  a  Cannon  from  recoiling. 

PINTLES,  [in  a  Ship ]  are  the  Hooks  by 
which  the  Rudder  hangs  to  the  Stern-poll. 

PIONEERS,  are  fuch  Kinds  ofLabourersa-sare 
taken  up  for  the  ufe  of  an  Army,  to  call  up  Tren¬ 
ches,  and  undermine  Forts. 

PIPE,  in  Law,  is  a  Roll  in  the  Exchequer, 
otherwile  called  the  Great-Roll.  See  Clerk  of  the 
Pipe. 

PISCES,  is  the  twelfth  and  lall  Sign  of  the 
Z odiack,  being  a  Conllellation  conlillingof  35  Stars. 

PISCES  Meridianus ,  a  Southern  Conllellation, 
containing  12  Stars. 

PISCIVOROUS  Animals ,  are  fuch  as  feed  on 
Fifh.  See  Birds. 

PISTIL,  or  Pijl ilium  [in  Botany ]  a  fmall  up¬ 
right  Part  in  the  middle  of  the  Calyx ,  or  the 
Leaves  of  Flowers,  called  alfo  the  Style. 

PISTON,  [in  Mechanicks]  a  Part  or  Member 
in  feveral  Machines,  particularly  Pumps ,  Air- 
Pumps,  Syringes ,  &c.  called  alfo  Embolus,  or  vul¬ 
garly  Suckers. 

PITCH,  is  a  Word  ufed  by  Architects  and  Buil¬ 
ders  in  rhefe  Senfes.  Sometime  Paving  is  called 
Pitching  :  But  ufually  they  underlland  it  by  the 
Angle  which  a  Gable-end,  and  confequently  the 
whole  Roof  of  a  Building  is  fet  to.  If  the  Length 
of  each  Rafter  be  of  the  Breadth  of  the  Building, 
then  they  lay  that  Roof  is  of  a  True  Pitch  :  But  if 
the  Rafters  are  longer,  they  fay  ’tis  a  high  ox /harp 
pitch'd  Roof  j  if  fliorter,  they  call  it  a  low  or  flat 
pitch'd  Roof. 

PITHIAS,  oxPithites,\v\\h  fome  Writers,  is  the 
Name  of  a  Comet,  or  rather  Meteor,  of  the  Form 
of  a  Tub:  Of  thefe  there  are  divers  Kinds,  viz. 
fome  of  an  Oval  Figure,  others  l  ike  a  Tun  or  Bar¬ 
rel  fet  perpendicular,  and  fome  like  one  inclined, 
or  cut  Ihort  off ;  others  having  a  Hairy  Train  or 
Bufh,  &c. 

PITUROIDES,  a  Settling  in  the  Urine  like 
Bran.  Blanchard. 

PITUITA.  Vid.  Phlegrna. 

PITUITARIA  Glandula.  Vid.  Glandula  Pi- 

1 111  tar  in. 

PIVOT,  a  Foot  or  Shoe  of  Iron  or  other  Me¬ 
tal,  commonly  in  a  conical  Figure,  or  terminating 
in  a  Point,  by  which  a  Body  that  turns  round, 
bears  upon  that  that  is  fixed,  and  at  reft,  and  per¬ 
forms  its  Circumvolution. 

PLACARD,  is  a  Licence  whereby  a  Man  is 
permitted  to  Ihoot  in  a  Gun,  or  ufe  unlawful 
Games. 

PLACARD,  [in  Architecture ]  the  Decoration 
of  the  Door  of  an  Apartment,  which  confifts  of 

a  Cham- 
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a  Chambranle,  crown’d  with  its  F reez  and  Gorge  5 
and  its  Cornice  is  fometimes  iupported  by  Con- 
foles. 

PLACE,  is  that  part  of  Space  which  any  Body 
takes  up  ;  and  with  relation  to  Space  is  either  ab- 
lolute  or  relative.  As  Mr.  Lock  oblerves. 

PLACE  alio  is  fometimes  taken  Cor  that  Portion 
of  Infinite  Space,  which  is  pofiefied  by,  and  com¬ 
prehended  within  the  Material  World,  and  whic.i 
is  thereby  diftinguilhed  from  the  relt  of  the  Ex - 
panf.on. 

PLACE  is  ufually  diftinguilhed  into  Internal 
Place,  which  properly  fpeaking,  is  that  Part  of 
Space  which  any  Body  takes  up  or  fills;  and  Ex¬ 
ternal  Place,  which  according  to  Arifiotlc,\s  deter- 
termined  by  the  Surfaces  or  Confines  ot  the  Ad¬ 
joining  or  Ambient  Bodies:  But  it  is  better  divi¬ 
ded  into  Ah folute,  which  is  the  former  Internal 
Place ;  and  into  Relative  Place,  which  is  the  Ap¬ 
parent  Secondary  or  Senfible  Pofition  of  any  Body, 
according  to  the  Determination  of  our  Senks, 
with  refpedt  to  other  Contiguous  or  Adjoining 
Bodies. 

PLACE  of  Arms ,  when  taken  in  the  general, 
is  a  ftrongCity  which  is  pitch’d  upon  for  the  Ma¬ 
gazine  of  an  Army.  But  a 

PLACE  In  Fortification ,  ufually  fignifies  the 
Body  of  a  Fortrefs.  And  a 

PLACE  of  Arms  in  a  Garrifion ,  is  a  large  open 
Spot  of  Ground  in  the  Middle  of  the  City,  where 
the  great  Streets  meet,  or  elfe  between  the  Ram¬ 
parts  and  theHoufes,  for  the  Garrifon  to  rendez¬ 
vous  in,  upon  any  fudden  Alarm,  or  other  Occa- 
fion.  And  the 

PLACE  of  Arms  of  a  Trench,  or  of  an  Attack , 
is  a  Poft  near  it,  fhelter’d  by  a  Parapet  or  Epaule- 
ment,  for  Horfe  and  Foot  to  be  at  their  Arms, 
to  make  good  the  Trenches  againft  the  Sallies  of 
the  Enemy.  Thefe  Places  of  Arms  are  fometimes 
covered  by  a  Rideau  or  Riling-ground,  or  elfe 
by  a  Cavin  or  Deep  Valley,  which  faves  the 
Trouble  of  fortifying  them  by  Means  of  Para¬ 
pets,  Fafcines,  Gabions,  &c.  They  are  always 
open  in  the  Rear,  for  their  better  Communication 
with  the  Camp.  When  the  Trench  is  carried  on 
as  far  as  to  the  Glacis ,  they  make  it  very  wide, 
that  it  may  ferve  for  a  Place  of  Arms.  Alfo  the 

PLACE  of  Arms  of  a  Gamp,  is  a  fpacious  Piece 
of  Ground  at  the  Head  of  the  Camp,  to  draw  out 
the  Armv  in  Order  of  Battle.  But  the 

PLACE  of  Arms  of  a  Troop  of  Horfe,  or  of  a 
Company  of  Foot  in  the  Camp,  is  that  Spot  of 
Ground  on  which  the  Troops  or  Company  draws 
out. 

PLACE  Geometrick,  is  a  certain  Bound  or  Ex¬ 
tent  wherein  any  Point  may  ferve  for  the  Solution 
of  a  Local  or  Indetermined Problem.  All  the  Points 
of  a  Geometrick  Place ,  have  the  fame  Relation  to 
the  Points  of  the  Right  Line  correfpondent  there¬ 
unto. 

PLACE  Geometrick.  The  Ancients  called  their 
Locus  or  Place,  Lx  Avouch©-,  i.  e.  Refiolutus,  and 
the  Order  of  their  Writings  about  it,  according  to 
Pappus,  is  this,  (1.)  Euclidis  Datorum ,  Lib.  1.  (2.) 
Apollonii  Ay  a  Lxiow?,  or  de  Rationis  S eel  ion  e, 
Libri  2.  (3.)  The  fame  Author’s  ettalour,f9 

of  the  S  eft  ion  of  a  Space,  2  Books.  (4.)  His  two 
Books  of  Talliones  (5.)  Euclid  his  3 

Books  of  Porifmata.  (6.)  Apollonius  his  vivtum, 
or  of  Inclinations .  Book  2 ,  (7.)  The  fame  Wri¬ 


ter’s  two  Books  of  Loca  plana,  (3.) 

His  eight  Books  of  Conicks.  (9.)  Arijhpus  his  five 
Books  ro7iat  rigidii,  or  of  Solid  Places.  (10.)  Eu¬ 
clid  his  two  Books  of  Places  ad  Superficiem.  (r  1 .) 
Eratofthenes's  two  Books  de  Medietatibus.  Of  all 
which  only  Euclid's  Data,  and  four  Books  of  A- 
pollonius  his  Conicks,  arc  left  now  in  Being. 

See  al  fo  J.  Craig's  Trail  at  us  Mathematicus  de  Fig . 
Curvi  line  arum  Ahiadrat  ur  is  \  &  de  Loci s  Geo  met  ri¬ 
ds.  Lond.  1693.  4 to. 

PLACE  Plane,  is  when  the  Point  refolving  the 
Problem,  is  in  the  Periphery  of  a  Circle:  Arid 
then  ’tis  called.  Locus  ad  Circulum.  Thus  v.  gr. 
A  Circle  and  any  one  of  its  Diameters  being  given, 
to  find  a  Point  without  it,  but  on  the  fame  Plane 
with  it ;  from  whence  a  Right  Line  being  drawn  to 
one  of  the  Ends  of  the  Diameter ,  that  Line  /hall  be 
b  iff e  lied  by  the  Circumference  of  the  Circle. 

PLACE  fimple,  or  Locus  ad  Lineam  reliam ,  as 
the  Geometers  call  it,  is  when  the  Point  that  re- 
folves  any  Problem  is  in  a  Right  Line.  As,  To 
find  the  Centre  of  a  Circle,  ivhsfe  Periphery  fall 
pafs  thro'  the  Ends  of  a  Right  Line  given  in  Mag¬ 
nitude  and  Pofition  :  For  fuch  Centre  will  be  in  a 
Right  Line.  But  a 

PLACE  Solid,  is  when  the  Point  is  in  one  of 
the  Conick  Sellions:  Thus,  To  find  the  Centre  of 
a  Circle  which  J. hall  touch  both  a  Line  given  in  Pofi¬ 
tion,  and  alfo  another  Circle  given  in  Pofition  and 
Magnitude  :  There  muft:  be  a  Point  found  in  the 
Periphery  of  a  Parabola,  the  Focus  of  which, 
is  the  Centre  of  the  Circle  given,  when  the  gi¬ 
ven  Line  and  Circle  touch  one  another.  Laft- 
ly,  a 

PLACE  Surfolid,  is  when  the  Point  is  in  the 
Circumference  of  a  Curve  of  an  higher  Gender 
than  the  Conick  Sellions ;  as  having  a  Point  and 
a  Right  Line  given  on  a  Plane,  to  find  on  that 
Plane  another  Point  beyond  that  given  Line;  fo 
that  a  Right  Line  drawn  thro’  thofe  2  Points, 
{hall  have  its  Part  comprehended  between  the  fe- 
cond  Point  and  the  given  Line,  alfo  given  it 
felf. 

PLACE  of  the  Sun,  Star ,  or  Planet ,  is  the  Sign 
of  the  Zodiack,  and  Degree  of  it,  which  the 
Planet  is  in  ;  or  it  is  that  Degree  of  the  Eclip- 
tick  reckoned  from  the  Beginning  of  Aries ,  which 
the  Planets  or  Stars  Circle  of  Longitude  cutteth ; 
and  therefore  is  often  called.  The  Longitude  of 
Sun,  Planet,  or  Star. 


And  ’tis  found  by  this  Proportion : 

:  Declina-7  ^  r 

>  9.6006997 


As  Sine  of  Sun’s  greateft  Declina¬ 
tion  is  2 30  30'.  — 


To  Sine  of  this  prefent  Deck  230  if —  9.5963154 

So  is  Radius  —  —  —  —  10 

To  the  Sine  of  his  Longitude  Si°5  2'  9-9956157 


Which  if  the  Declination  were  North,  will  be 
in  200  52'  of  Gemini ;  but  if  the  Sun  had  South 
Declination,  his  Place  would  be  in  20°  52'  of 
Capricorn. 

PLACE,  [in  Opticks ]  is  the  Point  to  which 
the  Eye  refers  an  Objedt. 

Optick  PLACE  of  a  Star,  [in  AJlrowmy]  is  a 
Point  in  the  Surface  of  the  mundane  Sphere, 
wherein  a  Spectator  beholds  the  Centre  of  the 
Star. 

True 


t 
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True  or  Real  Optick  PLACE  [in  Aftronomy]  is 
that  Point  of  the  Surface  of  the  Sphere,  wherein 
a  Spedlator  placed  in  the  Centre  of  the  Earth, 
beholds  the  Centre  of  the  Star  or  Phaenomenon. 
Or  it  is  a  Point  among  the  fixed  Stars  which  is 
determined  by  a  Line  drawn  from  the  Centre  of 
the  Earth  through  that  of  the  Star,  and  termina¬ 
ted  among  the  Stars. 

Apparent  Optick  PLACE,  Fifth  l e  Optick  Place , 
fin  AJlronomy ]  is  that  Point  of  the  Surface  of  the 
Sphere  in  which  a  Spedlator  placed  on  the  Surface 
of  the  Earth  fees  the  Centre  of  the  Star.  Or  it 
is  a  Point  found  by  a  Line  that  paffes  from  the 
Spectator's  Eye  through  the  Star,  and  that  ter¬ 
minates  in  the  Sphere  of  the  Star. 

PLACE  Apparent  of  a  Planet ,  is  a  Point  in  the 
Starry  Heaven  which  is  found  by  a  Right-Line 
pa  fling  from  the  Spectator's  Eye  on  the  Earth's  Sur¬ 
face,  and  terminated  at  the  other  End  imongft  the 
fixed  Stars.  In  the  Figure  under  the  Word  Paral¬ 
lax  in  Vol.  I.  If  A  be  the  Centre  of  the  E'rth,  and 
B  a  point  on  its  Surface ;  let  <  reprefent  the 
Moon,  then  will  G  be  her  true  and  Hher  appa¬ 
rent  Place  in  the  Starry  Heaven. 

PLACE  True  of  a  Planet ,  in  Aftronomy,  is  that 
point  amongft  the  fix’d  Stars' which  is  found  by 
imagining  a  Right  Line  to  be  drawn  from  the 
Earth’s  Centre  thro’  the  Planet,  and  terminated 
at  the  other  End  in  the  Starry  Heaven. 

Eccentrick  PLACE  of  a  Planet  in  its  Orbit , 
[in  Aftronomy']  is  that  place  or  point  of  its  Orbit, 
in  which  a  Planet  would  appear  if  feen  from  the 
Sun. 

Geocentrtck  PLACE,  [in  Aftronomy ]  is  that 
Point  of  the  Ecliptick  to  which  a  Planet  view’d 
from  the  Earth  is  referr’d. 

Heliocentrick  PLACE  of  a  Planet ,  [in  A/lrono- 
my ]  is  that  point  of  the  Ecliptick  to  which  a  Pla¬ 
net  view’d  from  the  Sun  is  referr’d.  Or  it  is  its 
Place  reduced  to  the  Ecliptick ,  or  the  eccentrick 
Place  in  the  Ecliptick. 

The  PLACE  of  the  MOON,  [in  Aftronomy ]  is 
that  Point  of  her  Orbit,  in  which  fhe  is  found 
at  any  Time. 

PLACENTA  Uterina ,  called  by  fome  Hepar 
Uterinum ,  from  its  Colour,  which  is  like  that  of 
the  Liver,  as  it  is  alfo  fomething  in  Subftance  : 
But  it  comes  nearer  to  that  of  the  Spleen.  It  is 
foft,  and  hath  innumerable  Fibres,  and  fmallVef- 
fels,  and  its  Parenchyma  is  Glandulous  almoft 
every  where.  In  Women  it  is  Circular,  but  with 
fome  Inequality  in  its  Circumference ;  in  the  Mid¬ 
dle  it  is  about  two  Fingers  thick,  but  is  thinner 
towards  the  Edges,  and  is  about  a  Span,  or  a 
quarter  of  a  Yard  over,  from  one  Side  to  the 
other,  when  the  Foetus  is  mature  for  the  Birth:  It 
is  hollowed  and  fmooth  within,  next  the  Foetus , 
and  grows  every  where  firmly  to  the  Chorion ; 
but  without,  next  the  Womb,  ’tis  very  unequal, 
having  many  Protuberances,  by  which"  it  adheres 
to  the  Womb,  tho’  to  what  Part  of  it,  is  not 
agreed.  When  there  is  more  than  one  Foetus ,  ’tis 
fometimes  double,  trebble,  lAc.  and  fometimes  but 
one  with  fo  many  diftinCt  Partitions  in  it.  It 
grows  not  from  the  Womb  originally,  but  its  Rife 
is  from  theChorion,  which  about  the  9th  Week,  in 
Women,  fends  forth  a  downy  Subftance,  which 
foon  grows  into  Knobbs,  turns  redd i fh,  and  then 
adheres  to  the  Womb  confpicuoufly,  about  the 
twelfth  or  thirteenth  Week, 
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It  hath  Vefiels  from  a  double  Original,  fome 
from  the  Womb,  and  fome  from  the  Chorion  im¬ 
mediately,  and  mediately  from  the  Foetus.  From 
the  Womb  it  receives  Arteries,  Veins,  Nerves, 
and  Lympbaedudts  ;  all  which,  tho’  they  be  very 
large  and  confpicuous  in  the  Womb,  and  even  in 
that  Place  where  the  Placenta  joins  to  it,  yet  they 
are  but  very  fmall  Capillaries  in  the  Placenta  it 
felf,  and  are  difperfed  only  thro’  that  Side  of  it 
which  is  next  the  Womb.  The  Vefiels  that  come 
from  the  Chorion  are  Arteries  and  Veins  ;  and,  as 
Dr.  TVhartcn  faith,  Lymphaeduds  alfo.  From  the 
Foetus,  thro’  the  Chorion ,  it  receives  the  Umbilical 
Vefiels  of  the  Foetus :  For  the  firft  Months  of  the 
Pregnancy  it  fticks  moll  firmly  to  the  Womb  ; 
but  as  the  Foetus  grows  mature  for  the  Bi  rth  it  loo- 
fens  by  Degrees,  and  at  laft,  like  ripe  Fruit  from 
the  Tree,  falls  off  from  the  Womb,  and  makes 
part  of  the  After-burthen  or  Birth. 

PLACITUM,  [in  Law ]  a  Sentence  of  the 
Court  or  an  Opinion,  Ordinance,  or  Decree. 

PLADAROSIS,  [*-Ace<lWfecru5  Gr.]  are  little  foft 
Tumours  which  grow  under  the  Eye-lids. 

PLAFOUND,  Platfound ,  [in  Architecture']  the 
Cieling  of  a  Room,  whether  it  be  Flat  or  Arch¬ 
ed;  lined  either  with  Plaifter  or  Joinery,  and  of¬ 
tentimes  inriched  with  Paintings,  OV. 

PLAIN  Chart ,  is  the  Plat  or  Chart  that  Seamen 
fail  by,  whofe  Degrees  of  Longitude  and  Latitude 
are  made  of  the  fame  Length. 

PLAIN  Sailing ,  is  the  Art  of  finding  all  the 
Varieties  of  the  Ship’s  Motion  on  a  Plain,  where 
all  the  Meridians  are  made  Parallel,  and  the  Pa¬ 
rallels  at  Right  Angles  with  the  Meridians,  and 
the  Degrees  of  each  Parallel  equal  to  thofe  of  the 
Equino&ial  ;  which,  tho’  notorioufly  falfe  in  it 
felf,  fuppofing  the  Earth  and  Sea  to  be  a  Plain 
Flat,  and  each  Parallel  equal  to  the  Equinodial; 
yet  by  laying  down  Places  accordingly,  and  break¬ 
ing  a  long  Voyage  into  many  fhort  ones,  a  Voy¬ 
age  may  pretty  well  be  perform’d  by  it,  near  the 
fame  Meridian. 

In  Plain  Sailing  ’tis  imagin’d,  that  by  the 
Rhumb-  Line,  Meridian ,  and  Parallel  of  Latitude , 
there  always  will  be  formed  a  Right-angled  Tri¬ 
angle;  and  that  fo  pofited,  as  that  the  Perpendi¬ 
cular  may  reprefent  part  of  the  Meridian  or  North 
and  South  Line,  containing  the  Difference  of  La¬ 
titude :  The  Bafeof  the  Triangle  reprefents  the  De¬ 
parture ’;  and  the  Hypothenufe  the  Diftance  failed  ; 
the  Angle  at  the  Top  is  the  Courfe ,  and  the  Angle 
at  the  Bafe  the  Complement  of  the  Courfe :  Any  two 
of  which,  with  the  Right  Angle  being  given,  the 
Triangle  may  be  protradled,  and  the  other  three 
Parts  found :  As  in  the  following  Examples. 

CASE  I. 

The  Courfe  and  Diftance  given,  to  find  the  Diffe¬ 
rence  of  Latitude ,  and  Departure  from  the  Ale- 
ridian. 

Admit  a  Ship  from  the  Latitude  50°  1  o'North, 
fails  S.  S.W.  48.  5  Miles  :  I  require  the  Latitude 
(lie  is  in,  and  her  Departure  or  Separation. 


Geome* 
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Geometrically . 


C 


Draw  A  C  the  South  and  North  Line,  and  with 
60  Degrees  from  the  Line  of  Chords  from  C,  (be- 
caufe  the  Ship  fails  Southward)  defcribe  D  E, 
which  make  equal  to  22  Degrees  30  Minutes  the 
Courfe,  and  draw  C  B,  which  make  alfo  equal  to 
48.5  from  any  Line  of  Equal  Parts :  Then  let  fall 
from  B,  BA,  perpendicular  to  the  Meridian;  fo 
is  the  Triangle  compleated,  and  the  Lines  CA,BA, 
may  be  meafured  from  the  fame  Scale. 

By  the  Logarithms. 

As  the  Radius  —  —  10.00000 


Is  to  the  Diltance  run,  B  C  48. 5  —  1.68574 

So  is  the  Sine  of  the  Courfe  220  30'  —  9.5  8285 

To  the  Departure  Welling  1 8°  56'  —  1.26857 

Then  again : 

As  the  Radius  —  — -  —  10.00000 


Is  to  the  Diltance  BC  48.5  Miles  —  1.68574 

So  is  Co-line  of  the  Courfe S.  67°  30'  —  9.96561 

To  the  Difference  of  Latitude  44.8  1 .65 135 

From  the  Departed  Latitude  50°  10'  North. 
Subftraft  the  Difference  of  Lat.  00  45 


By  Gunter’r  Scale. 

The  Extent  of  the  Compalfes  from  S.  90  De¬ 
grees,  to  S.  22  Degrees  30  Minutes  on  the  Lint 
of  Sines,  will  reach  from  48.5  back  to  18.6,  on 
the  Line  of  Numbers. 

And, 

The  Extent  from  S.  90  Degrees,  00  Minutes, 
to  the  S.  67  Degrees,  30  Minutes,  on  the  Line  of 
Sines ,  reaches  from  48.5  backwards  to  44. S,  on 
the  Line  of  Numbers . 

CASE  II. 

The  Courfe  and  Difference  of  Latitude  being  given  j 
to  find  the  Departure  and  Difiance  failed. 

Admit  a  Ship  fail  from  Latitude  48  Degrees 
30  Minutes  S.  S.  E.  £  Eafterly  till  (he  be  in  La¬ 
titude  47  Degrees  2 1  Minutes  :  I  demand  the  De¬ 
parture  and  Diltance  failed. 

Geometrically . 


Draw  the  North  and  South  Line  C  A,  and 
fubftradting  the  Latitudes  one  from  anorher,  it 
leaves  69  Minutes  for  their  Difference;  make 
C  A  equal  to  69,  from  the  Line  of  Equal  Parts', 
from  C  with  60  Degrees  from  the  Line  of  Chords , 
defcribe  D  E,  which  make  equal  to  25  Degrees 
19  Minutes;  draw  C  D,  and  raife  the  PerpendU 
cular  AB,  which  compleats  the  Triangle  BAC, 
whofe  required  Parts  may  be  mealured  by  the 
Scale. 
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Remainder  is  the  prefent  Latit.  49  25 
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By  the  Logarithms. 


Geometrically « 


As  Co- fine  of  the  Courfe  S.  54®  41'  9.956148 

Is  to  the  Difference  ofLat.  69  Miles  1.838849 
So  is  the  Radius  —  — •  —  10.000000 


lit. 838849 

To  the  Diftance  failed  B  C  76.3  t. 882701 

Then, 

As  the  Radius  - —  —  — *•  10.000000 

Is  to  the  Diftance  failed  C B  76.3  1.882524 

So  is  the  Sine  of  the  Courfe  25°  19'  —  9.631058 


To  the  Departure  AB  32.6  —  1.513582 

By  Gunter’i  Scale. 

The  Extent  from  S.  64  Deg.  41  Min.  to  S.  90 
Deg.  00  Min.  on  the  Line  of  Sines ,  will  reach  from 
69  to  76.3  on  the  Line  of  Numbers. 

And, 

The  Extent  from  S.  90  Deg.  00  Min.  to  S.  25 
Deg.  1 9  Min.  on  the  Line  of  Sines,  will  reach  from 
76.3  to  32.6  on  the  Line  of  Numbers. 


c 


CASE  III, 

The  Difference  of  Latitude  and  Diftance  failed  gi¬ 
ven  i  to  find  the  Courfe  and  Departure. 

Admit  a  Ship  fail  from  Latitude  42  Degrees 
1 5  Minutes  North,  on  fome  Point  between  the 
North  and  Weft  88  Miles,  and  then  finds  her 
felf  in  Latitude  43  Degrees  30  Minutes:  I  de¬ 
mand  her  Courfe  and  Departure. 

From  —  —  43°  30' 

Subftradt  —  —  42  15 

Remains  —  ■ —  1  15 

60 


75  =  Diff.  Lat. 


Draw  the  Meridian  A  C,  which  let  be  made 
equal  to  75,  raife  the  Perpendicular  BA;  from 
C  with  88  crols  BA  in  B ;  draw  B  C  from  C, 
with  60  from  the  Chords  defcribe  D  E,  which 
meafured  on  the  Chords  or  Rhumbs ,  fhews  the 
Courfe  ;  z  \  Points  from  the  North- weft  ward,  viz. 
N.N.W.  i- Wefterly. 

Note,  That  the  Sides  of  Plain  Triangles  are 
meafured  by  the  Line  of  Equal  Parts,  but  the 
Angles,  by  the  Line  of  Chords. 

By  the  Logarithms. 

As  the  Diftance  run  B  C  88  —  1.94448 

\  ,  d  4  '  I  A 

Is  to  the  Radius  —  —  10. 00000 

So  is  the  Difference  ofLat.  CA  75  1.87506 

To  the  Co-fine  of  the  Courfe  58°  27'  9-93  3°S  8 


Whofe  Complement  31  Degrees  33  Minutes  is 
z  -f  Points  from  the  Meridian,  which  is  N.N.W. 
\  Wefterly. 

By  Gunterh  Scale. 

The  Extent  from  8  8  to  75  on  the  Line  of  Num¬ 
bers ,  reaches  from  S.  90  Degrees  00  Minutes,  to 
58  Degrees  27  Min.  on  the  Line  of  Sines. 

Then, 

As  the  Radius  —  —  io.oqoao 

Is  to  the  Diftance  run  CB  88  —  1.94448 

So  is  the  Sine  of  the  Courfe  3 1°  33'  9.71 870 


To  the  Departure  AB  46 Miles  Weft  1.6631  8 

By 
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By  Gunter’*  Scale. 

The  Extent  from  S.  90  Degrees  00  Minutes  to 
S.  3 1  Degrees  3  3  Minutes  on  the  Line  of  Sines ,  will 
reach  from  88  to  46  on  the  Line  of  Numbers. 

CASE  IV. 

The  Dijlance  run ,  and  Departure  from  the  Meri¬ 
dian  given  1  to  find  the  Courfe  and  Difference 
of  Latitude. 

A  Ship  being  in  the  Latitude  of  59  Degrees 
00  Minutes  N.  fails  North  Weftward  till  her  Di- 
fiance  run  be  74.6  Miles, and  the  Departure  40.5  : 
I  demand  the  Courfe  and  Difference  of  Latitude, 
and  confequenty  the  Latitude  the  Ship  is  in. 

Geometrically. 


Draw  the  Meridian  A  C  on  A,  (becaufe  the 
Ship  fails  Northward,)  raife  the  Perpendicular  BA, 
laying  thereon  40.5  Miles,  the  Departure  from 
A  to  B;  then  take  74.6  in  your  Compalfes,  from 
B  crofs  the  Meridian  A  C  in  C,  and  draw  B  C. 

By  Logarithms. 

As  the  Diftance  run  B  C  74.6  Miles  r. 8 7273 

Is  to  the  Radius  —  —  — 10.00000 

So  is  the  Departure  B  A  40.5  —  1.60745 

To  the  Sine  of  the  Courfe  3 20  53'  —  9*73472 

By  Gunter’*  Scale. 

The  Extent  from  74.6  to  40.5  on  the  Line  of 
NumberSy  reaches  from  S.  90  Degrees  00  Minutes, 
to  S.  32  Degrees  53  Minutes  on  the  Line  of 
Sines. 


Then  again : 

As  the  Radius  —  —  —  10.00000 


Is  to  the  Diftance  B  C  74.6  —  1.87273 

So  is  the  Co-fine  of  the  Courfe  570  7'  9.92416 

To  the  Difference  of  Latitude  62.6  1.79689 

Which  turned  into  Degrees,  is  1  Degree  3  Mi¬ 
nutes,  and  is  to  be  added  to  59  Degrees  00  Mi¬ 
nutes,  the  Latitude  {he  departed  from,  becaufe  fhe 
raifes  the  Pole  ;  the  Sum  60  Degrees  3  Minutes 
the  Latitude  the  Ship  is  in. 

By  Gunter’*  Scale. 

The  Extent  from  S.  90  Degrees  00  Minutes, 
to  S.  57  Degrees  7  Minutes,  on  the  Line  of  Sines , 
will  reach  from  74.6  to  62.6  on  the  Line  of  Num¬ 
bers. 

CASE  V. 

The  Difference  of  Latitude  and  Departure ,  from 
the  Meridian  given  ;  to  find  the  Courfe  and 
Difiance. 

A  Ship  from  Latitude  59  Degrees  00  Minutes 
North,  fails  North  Eaftward  till  fhe  has  altered 
her  Latitude  1  Degree  16  Minutes  or  70  Miles, 
and  is  departed  from  the  Meridian  5 1  Miles  :  I 
demand  the  Courfe  and  Diftance. 

Geometrically. 


B 


Draw  A  C,  which  make  equal  to  70  Miles  ; 
raife  the  Perpendicular  A  B,  which  make  alfo 
equal  to  5 1  Miles,  draw  B  C. 

By  the  Logarithms. 

As  the  Difference  of  Lat.  A  C  70  Miles  1.845098 

Is  to  the  Radius  —  —  10.000000 

So  is  the  Departure  AB  5 1  Miles  —  1 .707570 


To  the  Tangent  of  the  Courfe  36°  5'  9.862472 

1  By 


By  Gunter’;  Scale.  By  the  Logarithms. 


The  Extent  from  70  to  51  on  the  Line  of  Num- 
hers ,  will  reach  from  Tangent  45.  Degrees  00  Min- 
nutes,  to  the  Tangent  36  Degrees  5  Minutes  on 
the  Line  of  Tangents. 

Then, 

As  the  Sine  of  Courfe  36°  5'  —  9.7700S 

Is  to  the  Departure  5 1  —  —  1.70757 

So  is  the  Radius  —  —  —  10.00000 


To  the  Diftance  86.5  Miles  —  -4.93749 

By  Gunter’;  Scale. 

The  Extent  from  S.  3  6  Degrees  5  Minutes,  to 
the  S.  90  Degrees  00  Minutes  on  the  Line  of 
Sines ,  will  reach  from  51  to  86.5  on  the  Line  of 
Numbers . 

CASE  VI. 

The  Courfe  and  Departure  given  ;  to  find  the  Di- 
Jlance  and  Difference  of  Latitude. 

A  Ship  from  the  Latitude  of  48  Degrees  30  Mi¬ 
nutes  N.  fails  N.  E.  by  N.  till  her  Departure  from 
the  Meridian  be  48.5  :  What  is  the  Diftance  fail¬ 
ed,  and  Difference  of  Latitude  ? 

Geometrically. 


A  4C • s  n 


Draw  the  Meridian  A  C,  from  C  with  60 
Degrees  of  the  Chord  deferibe  DE,  which  make 
equal  to  33  Degrees  45  Minutes,  and  let  the 
Perpendicular  A  B  be  48.5  from  the  Equal 
Parts. 


As  the  Sine  of  the  Courfe  33°  45  9.744730 

Is  to  the  Departure  A  B  48.5  —  1.685741 

So  is  the  Radius  —  —  1 0.000000 

To  the  Diftance  C  B  87.5  —  1.941002 

By  Gunter’;  Scale. 

The  Extent  fromS.  33  Degrees  45  Minutes,  to 
S.  90  Degrees  co  Minutes  on  the  Line  of  Sines  y 
will  reach  from  48.5  to  87.3  on  the  Line  of  Num¬ 
bers. 

Then, 

As  the  Radius  —  —  10.00000 


Is  to  the  Diftance  run  87. 3  • —  1.94101 

So  is  the  Co-fine  of  theCourfe  S.  56°  15'  9.91984 

To  the  Difference  of  Latitude  72.  1.86085 

By  Gunter’;  Scale. 

The  Extent  from  S.  90  Degrees  00  Minutes, 
to  S.  56  Degrees  15  Minutes,  on  the  Line  of 
Sines ,  reaches  from  87.3  to  72.6  on  the  Line  of 
Numbers. 

Thefe  are  the  Seven  ufual  Cafes  of  Plain  Sail¬ 
ings  which  you  fee  are  all  performed  by  the  Know¬ 
ledge  of  Redangled  Plain  Trigonometry .  The 
Dodrine  of  Oblique  Plain  Triangles ,  is  not  of 
fuch  Neceffary  Ufe  in  Sailing,  as  that  of  Right- 
angled  ones  is :  But  however,  I  have  here  tin¬ 
gled  out  fome  of  the  moft  Ufeful  Cafes  of  it,  a£ 
follows. 

Plain  Sailing,  ivhere  the  Application  of 
Oblique  Triangles  is  required. 

Example. 

Coafting  along  the  Shore,  I  fet  an  Head-land  C, 
bearing  oft'  me  S.  S.  W.  I  fail  W.  S.  W.  51.5 
Miles  toB,  and  then  the  Head-land  C  bears  S.  E. 
from  me  :  I  demand  my  feveral  Diftances  to  the 
Head-land. 


A 


G comet  ri- 


5.  V 


P  L  A 


P  L  A 


Geometrically. 

From  A  draw  a  S.  S.  W.  Line,  as  A  C,  and  a 
W.  S.  W.  Line,  as  A  B,  and  make  AB  =  5 1-5 
Miles  ;  then  from  B,  with  60  Degrees  of  the 
Chords,  defcribe  e /,  which  make  equal  to  fix 
Points,  and  draw  Bf. 

By  the  Logarithms. 

In  the  Triangle  B  A  C,  given  BA  51.5  Miles 
and  all  the  Angles,  viz.  The  Angle  A  45  Degrees, 
Angle  B  67  Degrees  30  Minutes,  and  the  Angle 
C  67  Degrees  30  Minutes;  required  B  C  and 
C  A. 

As  the  Sine  of  the  Angle  C  67°  30'  9.9656153 

Is  to  the  Diftance  AB51.5  Miles  1.7 1 1 8o72 
So  isSine  of  the  Angle  at  A  450  00'  9.8494850 

1 1.5612922 

To  the  Diftance  B  C  39.4  —  i-595^769 

And  fince  the  Angle  B,  is  equal  to  the  Angle  C, 
the  Side  A  C,  will  be  equal  to  the  Side  A  B. 

Example  II. 

A  Ship  in  the  Parallel  of  46  Degrees  North  at 
B,  defcries  a  Head-land  at  C,  diftant  from  her 
67  Miles;  fhe  Sails  E.  S.  E.  63  Miles  to  D,  and 
then  the  Head-land  at  C  bears  S.W.  by  W.  from 
her:  How  did  the  Head-land  bear  from  the  Ship 
when  fhe  was  at  B  ?  And  how  far  is  it  diftant  from 
her,  now  fhe’s  at  D  ? 


From  B  draw  an  E.  S.  E.  Line  B  D,  which 
make  equal  to  63,  and  from  D  with  60  of  the 
Chords  defcribe  e  f,  which  make  equal  to  56° 
15',  draw  D/C :  Then  from  B  with  67  Miles, 
crofs  D  C  in  C,  and  draw  B  C. 


By  the  Logarithms. 

As  the  Diftance  B  C  67  Miles  Ar.  co.  8.17392 
Is  to  the  Sine  of  the  Angle  D  56°  15'  9.91984 

So  is  theDiftance  failed  BD,  63  Miles  1.79934 

To  the  Sine  of  the  Angle  C  5 1°  26'  9.893 10 

Now  56°  15'  -{-  5  i°  26'  107°  41',  whofe 

Complement  to  180°,  is  720  19'=  Angle  B, 
6  ~  Points,  which  added  to  E.  S.  E.  gives  the 
Bearing  of  C  to  be  S.  \  Wefterly  near. 

Then, 

As  the  Sine  of  the  Angle  D,  56°  15'  9.919846 

Is  to  the  Diftance  B  C  67  Miles  —  1.826074 

So  is  the  Sine  of  the  Angle  B  72°  19'  9.97897 3 


1 1 .80505  2 

To  the  Diftance  D  C  76°  8'  —  1.885206 

Example  III. 

If  I  fail  S.  S.  W.  50  Miles,  then  W.  by  N. 
64  Miles ;  I  demand  the  Courfe  and  diredt  Di* 
ftance  from  the  Place  of  Departure? 


A 


Draw  AB  =  50  M.  a  S.  S.  W.  Line,  and  from 
B  with  60  of  the  Chords  defcribe  def\  make 
d  e  =  7  Points,  or  f  e  —  9  Points,  draw  B  C 
through  e ,  which  make  equal  to  64  M. 

By  the  Logarithms. 

In  the  Triangle  C  B  A,  there’s  given  the  two 
Sides  C  B  and  B  A,  and  the  contained  Angle 
C  B  A,  7  Points,  to  find  the  Angles  A  and  C,  and 
the  third  Side.  C  A. 

C  B  =  64 
A  B  =  50 

Sum.  =  n  4 


I 


Diff,  «  14 


As 


P  L  A 


P  L  A 


As  the  Sum  of  the  two  Sides  A  B  and")  . 
BCli+  _  _  _  j*  2.05690^ 


Is  to  their  Difference  14  —  1.146128 

So  is  the  T.  of  f  Sum  of  the  L  L  C*>  0  .  0 

and  A,  50°  37'  -  }  >°-o85698 


I  I.231826 

To  the  T.  of  7  their  Difference  8o°  30'  9. 174922 

Which  fubtradled  from  50  Deg.  37  Min.  there 
remains  42  Deg.  7'=  Z  C;  but  8  Deg.  30  Min. 
added  to  50  Deg.  37  Min.  makes  59  Deg.  7  Min. 
—  L  A  ;  and  fince  A  B  is  a  S.  S.  W.  Line,  A  C 
is  W.  by  S.  7  Wefterly. 

Then  for  theDiftance  AC,  fay. 

As  the  Sine  of  the  Angle  A  59.7  =  9.983  3595 

Is  to  the  Diftance  B  C  64  M.  —  1. 806180 

So  is  the  Sine  of  the  L  B,  or  its~? 

Complement  to  180°,  78°  45'  j  9-99 1 5 /  3 


1  1  *79775  3 

To  the  Diftance  A  C  73.2  M.  —  1.864158 


Which  added  to  A  C  65,  makes  84.2,  whofe 
half  is  42. 1  is  A  E. 

Then, 

As  A  B  58  Miles,  Ar.  Compl.  8.236571 

Is  to  the  Radius  —  —  10.000000 

So  is  AE  42.1.  —  —  1.624282 

To  the  Co-fine  of  the  Ang.  A-  430  28'  9.86085  3 

That  is, 

S.  E.  1  Deg.  32  Min.  Eafterly,  the  Courfe  fhe 
fteered. 

Example  V. 

Coafting  along  the  Shore,  I  fet  two  Head-lands, 
the  one  at  C,  bearing  S.  W.  by  W,  the  other  at 
D,  bearing  W.  byS.  I  fail  away  N.  W.  by  N.  to 
H.  40  Miles,  and  then  the  Head-land  at  C  bears 
S.  S.  W.  and  that  at  D  S.  W.  by  S.  I  demand, 
how  far  thefe  Head-lands  are  afunder,  and  how 
they  bear  one  from  another. 


S 


Example  IV. 

Admit  two  Ports  lying  in  the  fame  Parallel  or 
Latitude,  to  differ  in  Longitude  58  Miles  ;  and 
a  Ship  having  failed  from  the  Weftermoft,  be¬ 
tween  the  South  and  Eaft  65  Miles,  to  be  then  46 
Miles  from  the  Eaftermoft  :  I  demand  the  Courfe 
fhe  lteered,  and  her  Courfe  to  the  Eaftermoft 
Port  ? 


Geometrically. 


Having  drawn  A  B  an  Eaft  and  Weft  Line, 
d  made  it  equal  to  58  M.  then  from  A  with 
M.  deferibe  an  Arch,  and  with  46  M.  from 
crofs  that  Arch  in  C,  draw  A  C  and  B  C. 


By  the  Logarithms. 


As  A  C  65  Miles  .  —  — 

Is  to  the  Sum  of  the  Diftance  A  B  and 
B  C  104  Miles  . 

So  is  the  Difference  12  Miles 


} 


8. 1 87086 
2.017033 
1.0791  81 


To  A  D  19.2 


1.283300 


make  AH=  40  Miles. 

Secondly,  From  H  with  60  of  the  Chords  ue- 
feribe  a  d,  which  make  equal  6  Points ;  and 
alfo  ah  equal  5  Points  ;  draw  H  h  C,  H  d  D, 
and  D  C.  Then  is  D  one  Head-land,  and  C  the 

other. 

By  the  Logarithms. 

In  the  Triangle  H  A  C  given  the  Angle  H  A  C 
rr:  8  Points,  the  Angle  AHC  5  Points,  and  the 
Angle  A  C  H  =  3  Points,  together  with  the 

Side  H  A  40  Miles  to  find  the  Side  C  H. 

Therefore, 


if 


Therefore, 

As  the  Sine  of  the  Angle  HCA? 

33-  45',  Ar.  Compl.  —  S  '  5> 

Is  to  A  H  40  Miles  —  —  1.602060 

So  is  the  Sine  of  90°  =2  L  H  A  C  —  10.000000 


To  the  Side  H  C  72  Miles  —  1.857321 

Then  in  the  Triangle  D  H  A,  there’s  given 
Angle  HAD  =  6  Points,  the  Angle  A  H  D 
—  6  Points,  andfthe  Angle  HD  A=4  Points, 
and  the  Side  A  H  40  Miles  to  find  the  Side  D  H. 
Thus: 


As  the  Sine  of  the  Angle  H  D  A  45°*!  Q  r  5 0$ ,  5 
00',  Ar.  Compl.  —  —  S' 

Is  to  the  Side  A  H  40  Miles  —  1.602060 

So  is  the  Sine  of  the  L  HAD  67°  30  9.965615 


To  D  H  52.3  Miles  —  —  1.718190 

Then  in  Triangle  D  H  C  there’s  given  two 
Sides,  C  H  =2  72  Miles,  and  DH  52.3;  and 
their  contained  Angle  CHD  =  1  Point,  to  find 
the  other  two  Angles  HDC,  H  C  D,  and  the 
third  Side. 


As  the  Sum  of  the  Sides,  HC+7  g 

H  D  124.3,  Ar.  Compl.  —  S‘ ' 

Is  to  their  Difference  19.7  —  1.294466 

So  is  the  Tangent  of  half  the  Sum  7 

ofZiHDCandHCD  8+°«'S  “•o0^>4 

To  the  Tangent  of  half  their  Dif¬ 
ference  5  8°  6'  —  — 


s.  10.209548 


Plot  may  be  conveniently  drawn  upon  it.  Upon 
one  Side  of  this  Frame  fhould  be  equal  Divifions 
for  drawing  Parallel  Lines  both  long-wife  and 
crofs-wife  (as  Occafion  may  require)  over  your 
Paper;  and  on  the  other  Side  the  360  Degrees  of 
a  Circle,  projected  from  a  Brafs  Centre  conveni¬ 
ently  placed  in  the  Table . 

: 

3.  A  Box  with  a  Needle  and  Card,  to  be  fixed 
with  two  Screws  to  the  Table;  very  ufeful  for 
placing  the  Inftrument  in  the  fame  Pofition  upon 
every  Remove. 

4.  A  Three-legged  Staff  to  fupport  it,  the  Head 
being  made  fo  as  to  fill  the  Socket  of  the  Table , 
yet  fo  as  the  Table  may  be  eafily  turned  round 
upon  it,  when  ’tis  not  fixed  by  the  Screw. 


5.  An  Index ,  which  is  a  large  Ruler  of  Wood, 
(or  Brafs,)  at  the  lead  1 6  Inches  long,  and  two 
Inches  broad,  and  fo  thick  as  to  make  it  ftrong 
and  firm  ;  having  a  floaped  Edge,  called  the  Fi¬ 
ducial  Edge,  and  two  Sights  of  one  Height,  (where¬ 
of  the  one  hath  a  Slit  above,  and  a  Thread  be¬ 
low,  and  the  other  a  Thread  above,  and  a  Slit 
below,)  fo  fet  in  the  Ruler,  as  to  be  perfectly  of 
the  fame  Diftance  from  the  Fiducial  Edge.  Up¬ 
on  this  Index  ’tis  ufual  to  have  many  Scales 
of  equal  Parts,  as  alfo  Diagonals,  and  Lines  of 
Chords. 


To  tale  the  Quantity  of  an  Angle  by  the 
Plain  Table. 

As  fuppofe  A  B  and  AC  were  two  Hedges 
or  Fences  of  a  Field,  and  it  were  required  to  take 
the  Angle  A. 


Now,  84  Deg.  22  Min.  -p*  58  Degr.  6  Mm. 
=2  142  Degr.  28  Min.  Angle  H  D  C. 

But  84  Deg.  22  Min.  — 58  Deg.  6  Min.  =  2? 
Deg.  16  Min.  Angle  H  C  D  =  N.  one  quarter 
Wefterly. 

Then, 

As  the  Sine  of  the  Angle  HCD  "> 

*5°  .6',  Ar.  Compl.  -  1  °'36974! 

Is  to  D  H  52.3  Miles  —  —  1.718190 

So  is  the  Sine  of  the  Angle  DH  C~> 

MoI5'  _  _  9.290235 

To  D  C  23.9  Miles  the  Diftance") 
between  the  Head-lands  j 

PLAIN  Scale,  is  a  thin  Ruler,  either  of  Wood 
or  Brafs,  whereon  are  graduated  the  Lines  of 
Chords,  Sines ,  Tangents ,  Secants ,  Leagues,  Rhumbs, 
Sec.  and  is  of  ready  Ufe  in  moil  part  of  the  Ma~ 
thematicks,  chiefly  in  Navigation :  A  Defcription 
thereof  fee  under  the  Word  Scale. 

PLAIN  Table,  is  an  Inftrument  ufed  in  Sur¬ 
veying  of  Land. 

r.  The  Table  it  felf  is  a  Parallelogram  of  Wood, 
14  Inches  and  a  half  long,  and  11  Inches  broad, 
or  thereabouts. 

2.  A  Frame  of  Wood  fixed  to  it,  fo  as  a  Sheet 
of  Paper  being  laid  on  the  Table ,  and  the  Frame 
being  forced  down  upon  it,  fqueczeth  in  all  the 
Edges,  and  makes  it  lie  firm  and  even,  fo  as  a 


v 

\ 


Plant  your  Table  (fitted  with  the  Sheet  upon 
it)  as  nigh  to  the  Angle  as  you  can,  the  North 
End  of  the  Needle  hanging  dire&ly  over  the 
Flower- de-Lis ;  then  make  a  mark  upon  the  Sheet 
of  Paper  at  any  convenient  Place  for  the  Angle  A, 
and  lay  the  End  of  the  Index  to  the  Mark,  turning 
it  about  ’till  through  the  Sights  you  efpy  B ; 
then  draw  the  Line  A  B  by  the  Edge  of  the  In¬ 
dex.  Do  the  fame  for  the  Line  A  C,  keeping 
the  Index  upon  the  firft  Mark  :  Then  will  you 
have  upon  your  Table  an  Angle  equal  to  the  Angle 
in  the  Field. 

When  you  have  more  Angles  to  take,  the  Me¬ 
thod  is  the  fame. 

The  Diftances  from  the  Angles  to  the  Inftrument 
are  meafured  by  the  Chain,  and  fet  off  on  the  Ta¬ 
ble  with  a  Scale  and  Compaffes. 


3 


Whence 


P  L  A 


P  L  A 


Whence  ’tis  fo  eaiie  to  take  the  Plot  of  a  Field 
at  one  Station,  by  the  Plain  Table,  that  there  needs 
no  other  Diredlion.  See  Surveying . 

PLAIN  [in  Heraldry]  the  Point  of  the  Shield 
“when  couped  ;  a  Part  remaining  under  the  Square 
of  a  different  Colour  or  Metal  from  the  Shield. 

PLAINT  [in  Law]  is  the  Propounding  or  Ex¬ 
hibiting  any  A&ion  real  or  perfonal  in  Writing. 

PLAINTIFF,  is  he  that  fues  or  complains  in 
an  Affile,  or  in  anA&ion  Perfonal  ;  as  in  an  A- 
ftion  of  Debt,  Trefpafs,  Deceit,  Detinue,  and 
the  like. 

PLAN,  [in  Architecture,  &c.]  is  a  Draught  of 
a  Building,  as  it  appears,  or  is  intended  to  ap¬ 
pear  on  the  Ground,  (hewing  the  Extent,  Divi- 
fion  and  Diftribution  of  the  Area  into  its  Apart¬ 
ments,  Rooms,  PaffageSj  &c. 

Rais'd  PLAN  [in  Architecture]  is  that  which 
Thews  the  Elevation  or  upright  upon  the  Geome¬ 
trical  Plan,  fo  as  to  hide  the  Diftribution. 

Geometrical  PLAN  [in  Architecture]  is  one  in 
which  the  folid  and  vacant  Parts  are  reprelented 
in  their  proper  Proportion. 

PerfpeCtive  PLAN  [in  Architecture]  is  one  that 
is  conduced  and  exhibited  by  Degradations  or 
Diminutions  according  to  the  Rules  of  Perfpe- 
cti  ve. 

PLANCERE,  in  Architecture,  is  the  under 
part  of  the  Roof  of  the  Corona  ;  which  is  the  fu- 
perior  Part  of  the  Cornice,  between  two  Cyma- 
tiums.  See  thofe  Words. 

PLANE,  is  an  Inftrument  ufed  in  "Joinery,  to 
make  Boards  plane,  try,  and  fmooth,  or  in  order 
to  joint  or  frame  them  together,  lAc .  Thefe  are 
of  feveral  Names  and  Sorts  according  to  the  feve¬ 
ral  Ufes;  as,  i.  The  Fore-plane,  which  is  a  long 
Plane,  and  ufed  firft  of  all  before  either  Smooth- 
plane  or  Jointer.  The  Edge  of  the  Iron  of  this 
Plane  is  not  ground  (Freight,  but  riling  with  a  Con¬ 
vex  Arch  in  the  middle  of  it,  that  its  Edge  may 
bear  to  be  fet  the  Ranker,  for  itsUfe  is  to  take  off 
the  Irregularities  of  the  Stuff  as  foon  as  may  be, 
in  order  to  prepare  it  for  the  Smoothing-plane,  or 
Jointer.  If  the  Stuff  he  free  and  frowy ,  that  is, 
even  tempered  all  over,  you  may  then  fet  the 
Plane  fo  rank  as  that  you  may  take  off  a  Shaving 
of  the  Thicknefs  of  an  old  Shilling  ;  but  if  it  be 
hard  or  curling,  you  can’t  take  oft'  one  thicker 
than  an  old  Groat,  z.  The  Smoothing-plane,  is  a 
fhort  fmall  Plane,  whofe  Iron  is  fet  very  fine,  and 
its  ufe  is  to  take  off'  the  Irregularities  of  the  Fore¬ 
plane,  or  thofe  which  it  hath  left.  3.  The  Jointer 
is  a  Plane  longer  than  the  Fore-plane,  and  hath  its 
Sole  perfedly  ftrait  from  End  to  End ;  it  comes 
after  the  Fore-plane  and  Smoothing-plane,  and  is 
defign’d  to  fhoot  an  Edge  of  a  Board  perfectly 
ftreight  in  order  to  jointing,  as  alfo  Boards  of  any 
Thicknefs ;  for  ’tis  ufed  to  Try,  as  they  call  it, 
that  is,  fmooth  Tables  with,  whether  large  or 
fmall ;  wherefore  its  Iron  muft  be  fet  very  fine, 
little  above  an  Hair’s  breadthabove  the  Sole  of  the 
Plane,  and  the  length  of  the  Edge  of  it  exactly 
ftrait,  or  parallel  to  the  Plane  of  the  Sole  or  Bot- 
tome  of  the  Plane.  4.  The  Strike-Block  is  a  Plane 
made  as  true  as  the  Jointer,  and  like  it,  only  fhort- 
er;  being  ufed  to  fhoot  a  fhort  Joint,  which  it 
doth  more  handily  and  readily  rhan  the  long  Join¬ 
ter.  ’Tis  ufed  alfo  for  framing  and  fitting  the 
Vo  l.  II. 


Joints  of  Mitres  and  Bevels,  but  then  the  piece  of 
Wood  is  drawn  by  Hand  over  the  Plane  feveral 
Times  till  ’tis  fhot  true.  5.  Th e  Rabbet  Plane  is 
ufed  to  cut  part  of  the  upper  Edge  of  a  Board 
ftrait  or  fquare  down  into  the  Stuff,  fo  that  the 
Edge  of  another  Board  cut/down  after  the  fame 
manner  may  fit  and  join  in  with  it  on  the  Square; 
and  when  two  Boards  are  thus  cut  away,  this  lap¬ 
ping  over  is  called  Rabbeting.  The  Rabbet-plane 
is  fometimes  ufed  alfo  to  ftrike  a  Fafcia> in  a  piece 
of  Moulding.  The  Iron  of  this  Plane  is  'full  as 
broad  as  theStock  is  thick  (ufually  about  an  Inch) 
that  the  Angles  of  the  Edge  may  cut  down  exactly 
ftrait;  and  it  delivers  its  Shavings  at  the  Side  and 
not  out  of  a  Mouth  at  the  Top,  like  other  Planes. 
6.  The  Plow,  is  a  narrow  Rabbet- plane,  with  the 
Addition  of  two  Staves  with  Shoulders  to  them, 
and  on  the  Bottom  of  the  Shoulders  a  Fence:  Its 
ufe  is  to  plow  a  narrow  fquare  Groove  on  the  Edge 
of  any  Board,  of  any  proper  Depth.  7.  Moulding- 
planes,  of  which  are  feveral  kinds,  as  the  Round 
Plane,  the  Hollow,  theO —  G — ,  the  Snipes  Bill, 
&c.  and  thefe  of  feveral  Sizes,  as  from  half  an 
Inch  to  an  Inch  and  half.  When  thefe  Planes  are 
ufed  on  foft  Wood,  as  Deal,  Pear-Tree,  Maple, 
Gfc.  the  Iron  is  fet  to  an  Angle  of  45  Degr.  with 
the  Sole  or  Bafe  of  the  Plane  ;  but  if  ft  be  very 
hard  Wood,  as  Box,  Ebony,  Lignum  Vitae,  &c. 
it  is  fet  to  80  Deg.  and  fometimes  quite  upright. 
There  is  alfo  fome  difference  in  the  grinding  of  the 
Bajil  or  the  Slope  of  the  Edge  of  the  Iron  of  the 
Plane;  for  in  working  on  hard  Wood  this  is  ground 
to  an  Angle  of  about  18  or  20  Deg.  but  in  foft 
Wood,  not  to  one  above  1  z  Degrees ;  for  the 
more  acute  the  Bafil  is,  the  better  and  fmoother  the 
Iron  cuts,  but  the  more  obtufe  and  thicker  it  is, 
the  ftronger  is  the  Edge  to  cut  upon  hard  Work. 

PLANE  of  a  Dyal,  is  the  Surface  on  which 
anyDyal  is  fuppofed  to  be  deferibed.  See  a  Ge¬ 
neral  Account  of  all  fuch  Planes  under  the  Word 
Dyalling. 

PLANE  Horizontal,  in  PerfpeClive,  is  a  Plane 
which  is  parallel  to  the  Horizon,  and  which  paf- 
fes  thro’  the  Eye,  or  hath  the  Eye  fuppofed  to  be 
placed  in  it. 

PLANE  of  Gravitation  or  Gravity ,  in  any  hea¬ 
vy  Body,  is  a  Plane  fuppofed  to  pafs  thro’  the 
Centre  of  Gravity  of  it. 

PLANE,  in  Fortification,  is  theReprefentation 
of  a  Work  in  its  Height  and  Breadth. 

PLANE  of  the  Horopter ,  in  Opticks,  is  that 
which  paffeth  thro’  the  Horopter ,  and  is  perpendi¬ 
cular  to  the  Plane  of  the  two  Optical  Axes. 

PLANE  Number,  is  that  which  may  be  produ¬ 
ced  by  the  Multiplication  of  two  Numbers  one 
into  another ;  thus,  6  is  a  Plane  Number,  be- 
caufe  it  may  be  produced  by  the  Multiplication 
of  3  by  2  ;  for  twice  3  makes  6.  So  alfo  1 5  is  a 
Plane  Number,  arifing  from  5  being  multiplied  by 
3  :  And  9  is  a  Plane  Number,  produced  by  the  Mul¬ 
tiplication  of  3  by  3. 

PLANE  Problem ,  inMathematicks,  is  fuch  an 
one  as  cannot  be  folved  Geometrically,  but  by  the 
Interfedlion  either  of  a  Right  Line  and  a  Circle  ; 
or  of  the  Circumferences  of  two  Circles  :  As, 
Having  the  great  eft  Side  given ,  and  the  Sum  of  the 
other  Two,  of  a  Right-angled  Triangle ;  to  fnd  the 
T riangle.  To  deferibe  a  Trapezium  that  Jhall  make 
a  Given  Area  of  Four  Given  Lines ,  And  fuch  a 
5  rA>  Problem 
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Problem  can  have  bur  two  Solutions,  becaufe  a 
Right  Line  can  cut  a  Circle,  or  one  Circle  ano¬ 
ther  but  into  Points.  Ozanam. 

PLANE  Geometrical ,  in  Perfpedtive,  is  a  Plane 
Surface,  parallel  to  the  Horizon,  placed  lower 
than  the  Eye  ;  wherein  the  vilible  Objedts  are 
imagined  without  any  Alteration,  except  that 
they  are  fometimes  reduced  from  a  greater  to  a 
lefl'er  Size. 

PLANE  of  the  Projection,  in  the  Agronomical 
Perfpedtive,  or  Stereographick  Projection,  is  a 
Plane  which  pafles  thro’  the  Centre  of  the  Sphere, 
the  being  fuppofed  the  Pole  of  or  in  a  Point  in  the 
Axis  of  that  Plane,  and  90  Degr.  above  it  or  the 
Surface  of  the  Sphere  ;  thus,  if  the  Eye  be  in  the 
Zenith  or  Nadir  Points,  the  Horizon  will  be  a 
Plane  on  which  the  Circles  of  the  Sphere  may  be 
projected  Stereographically  :  And  from  hence  it 
will  follow,  that  all  great  Circles  of  the  Sphere, 
paflang  thro’  the  Eye-point,  mult  be  at  Right 
Angles  to  the  Plane  of  the  Projection,  becaufe  they 
pafs  thro’  its  Poles.  See  Spherick  Geometry ,  or 
Projection  in  Vol.I. 

PLANE  of  Reflection ,  in  Catopt ricks,  is  that 
which  pafl’eth  thro’  the  Point  of  Reflection,  and  is 
always  perpendicular  to  the  Plane  of  the  Glafs,  or 
Reflecting  Body. 

PLANE  of  Refraction,  is  a  Surface  drawn  thro* 
the  Incident  and  RefraCted  Ray. 

PLANE  Surface,  is  that  which  lies  even  be¬ 
tween  its  bounding  Lines ;  and  as  a  Right  Line 
is  the  fhorteft  Extenfion  from  one  Point  to  ano¬ 
ther,  fo  a  Plane  Surface  is  the  fhorteft  Extenfion 
from  one  Line  to  another. 

PLANE  Vertical,  in  Opticks  and  PerfpeClive, 
is  a  Plane  Surface  which  paffeth  along  the  Princi¬ 
pal  Ray,  and  confequently  thro’  the  Eye,  and  is 
perpendicular  to  the  Geometrical  Plane. 

PLANETS,  are  the  Erratick  or  JVandrhig 
Stars ,  and  which  are  not  like  the  Fixed  ones  al¬ 
ways  in  the  fame  Pofition  to  one  another.  We 
now  Number  the  Earth  among  the  Primary 
Planets ,  becaufe  we  know  it  moves  round  the 
Sun,  as  Saturn,  "Jupiter,  Mars ,  Venus ,  and  Mer¬ 
cury  do,  and  that  in  a  Path  or  Circle  between 
Mars  and  Venus.  And  the  Moon  is  accounted 
among  the  Secondary  Planets,  or  Satellites  of  the 
Primary,  fince  file  moves  round  the  Earth,  as 
Jupiter’s  Four  Moons  or  Satellites  do  round  him, 
and  Saturn’s  Five  round  about  him;  if  Caffini’ s 
Eyes  may  be  credited.  But  I  could  never  fee  my 
felf,  or  meet  with  any  elfe,  who  ever  did  fee  any 
but  the  Hugenian  Satellite. 

All  the  Planets,  as  far  as  we  can  find,  have,  be- 
lides  their  Motion  round  the  Sun,  which  makes 
their  Year,  alfo  a  Motion  round  their  own  Axes, 
which  makes  their  Day;  as  the  Earth’s  revolving 
fo,  makes  our  Day  and  Night. 

It’s  more  than  probable  that  the  Diameters  of 
all  the  Planets  are  longer  than  their  Axes:  We 
know  ’tis  fo  in  our  Earth  ;  and  Mr.  Flamfleed  and 
Mr.  CaJJini  both  found  it  to  be  fo  in  Jupiter.  And 
therefore  ’twas  a  great  Miftake  in  the  Ingenious 
Dr.  Burnet,  to  affert,  as  he  doth  in  his  Hypothefls , 
the  Polar  Diameter  of  the  Earth  to  exceed  the  0- 
ther. 

Sir  lfaac  Newton,  afferts  our  Earth’s  Equatorial 
Diameter  to  exceed  the  other  by  about  34  Miles: 
And  indeed  elfe  the  Motion  of  the  Earth  wrould 
make  t  e  Sea  rife  fo  high  at  the  Equator,  as  to 
drown  all  the  Parts  thereabout. 


The  Learned  Air.  Whifton,  Profeffor  of  Alathe- 
maticks  in  the  ZJniverfty  of  Cambridge,  in  his 
Neiv  Theory  of  the  Earth,  accounts  (from  the  Ad¬ 
mirable  Sir  lfaac  Newton’r  Principles)  for  the 
Motion  and  Revolution  of  the  Planets ,  thus : 

L  E  M  M  A  X. 

From  the  uniform  Projedtile  Motion  of  Bodies 
in  Straight  Lines,  and  the  univerlal  Power  of  At¬ 
traction  or  Gravitation,  the  Curvilinear  Motion 
of  all  the  Heavenly  Bodies  does  arife. 

If  a  Body,  as  B,  be  moving  uniformly  along 
the  Line  D  C,  from  D  to  C,  and  another  Body  A 
be  prefent,  this  latter  Body  A  muft  draw  the  for¬ 
mer  B  from  its  Straight  Line  D  C  :  And  by  doing 
fo  continually,  while  at  the  fame  time  the  Body  B 
retains  its  Projedtile  Force  along  a  Straight  Line  in 
every  Point  of  its  Courfe,  muft  make  the  Line  of 
its  real  Motion  become  a  Bent  one,  and  change  its 
Redtilinear  into  a  Curvilinear  Trajectory. 


Hence  may  be  learnt  what  is  that  Conatus  re «. 
cedendi  a  centro  motus  in  revolving  Bodies,  and 
in  whatSenfe  'tis  to  be  unaerftood.  For  lince  all 
Bodies  have  a  Vis  centripeta  or  Propenfion  to¬ 
wards  one  another,  ’tis  impoffible  they  fhould  of 
themfelves,  in  as  proper  a  Manner,  have  a  contra¬ 
ry  Propenfion,  or  Vis  centrifuga,  an  Endeavour  of 
avoiding  one  another.  The  true  meaning  therefore 
of  this  Attempt  or  Endeavour  to  get  farther  off  the 
Centre  of  Motion  is  only  this,  That  all  Bodies 
being  purely  paflive,  and  fo  incapable  of  altering 
their  uniform  Motion  along  thofe  Straight  Lines 
or  Tangents,  to  their  Curves,  -in  which  they  are 
every  Moment,  do  ftiil  tend  onwards  in  the  fame 
Lines,  and  retain  their  Propenfion  or  Effort  to¬ 
wards  that  Redtilinear  Motion  all  the  Time  they 
are  obliged  to  move  in  Curves ;  and  confequent¬ 
ly  at  every  Point  of  their  Courfe,  endeavour  to 
fiy  off  by  their  Tangents.  Now  the  Parts  of  the 
Tangent,  to  which  this  Endeavour  is,  being  far¬ 
ther  from  the  Centre  than  thofe  of  the  Curves  to 
which  the  Bodies  are  adtfually  forced,  an  Attempt 
to  go  on  in  the  Tangent  may  be,  and  is  ftyled  an 
Attempt  to  go  farther  off,  or  recede  from  that 
Centre  ;  tho’  from  no  other  Affedlicn  than  that  of 
Inactivity,  or  of  perfevering  in  a  Redtilinear  Mo¬ 
tion  :  So  that  tho’  the  Vis  centripeta ,  or  Power  of 
Gravitation,  be  an  Adtive  and  Pofitive  Force,  con- 
3  tinually 
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tinually  renew’d  and  imprefs’C  on  Bodies;  yet  the 
Vis  Centrifuge /,  or  Conatus  recedendi  a  centro  motus , 
is  not  fo,  but  the  mcer  Confequence  and  Refiilt 
of  their  Inactivity. 

This  is  evident  in  Bodies  revolving  in  Ellipfes 
■about  one  of  (he Foci,  in  their  Defcent  towards  it ; 
where  the  Tangent  being  oblique  to  the  Radius, 
or  Line  from  the  Point  of  ContaCt  to  the  Focus, 
this  very  Conatus  recedendi  a  centro  motus  carrying 
it  along  theTangent,  will  for  fome  time  make  it 
approach  nearer  to  the  Focus ;  tho’  not  near  fo 
much  as  by  its  revolving  in  the  Ellipfs  it  felf. 

For  let  a  Stone  be  let  loole  from  the  Sling,  or 
any  Revolving  Body  be  difengaged  from  the  Force 
which  retained  it  in  its  Curve,  and  it  will  not  go 
from  the  Centre,  but  only  pafs  along  theTangent 
in  which  it  was  moving,  as  if  there  were  no  fuch 
Centre  near  it  at  all. 

When  the  Projectile  Motion  of  the  Planets  is 
in  its  Direction  perpendicular  to  a  Line  from  the 
Sun,  and  in  its  Degree  of  Velocity,  fo  nicely  adap¬ 
ted  and  contemper’d  to  the  Quantity  of  the  Sun’s 
Attraction  there,  that  neither  can  overcome  the 
other,  (the  Force  of  Gravitation  towards  the  Sun, 
and  the  Celerity  of  the  Planets  proper  Motions, 
being  perfectly  in  (equilibria,)  the  Orbits  of  fuch 
Revolving  Planets  will  be  compleat  Circles ;  them- 
felves  neither  approaching  to,  nor  receding  from 
the  Sun,  the  Centre  of  their  Motions.  And  the 
Cafe  is  the  fame  in  the  Secondary  Planets  about 
their  Primary  ones. 

Thus  ’tis  fuppofable.  That  the  Velocity  of  all 
the  Planets  about  the  Sun,  was  exactly  accom¬ 
modated  originally  to  his  Power  of  Attraction ;  and 
that  their  Primitive  Orbits  were  perfeCt  Circles  ; 
from  which  at  this  Day  they  do  not  much  differ. 
Thus,  however,  Jupiter’s  Four  Satellites  or  little 
Moons  have  their  Motions  fo  exaCtly  proportion¬ 
ed  to  their  Gravitation  to  him,  that  their  Orbits, 
as  far  as  the  moll  nice  Obfervations  can  judge, 
are  perfeCt  Circles,  they  keeping  at  an  equal  Di- 
Itance  from  his  Centre  in  all  the  Points  of  their 
Courfes  about  him. 


When  the  ProjeCtile  Motion  is  not  adapted  to* 
but  is  either  too  fwift  or  too  flow  for  the  Attra- 
Clion  towards  the  Central  Body,  the  Orbits  de- 
feribed  v.  ill  be  Ellipfes ;  and  in  the  former  Cafe, 
when  the  ProjeCtile  Motion  is  too  fwift,  the  Or¬ 
bit  will  be  bigger  ihan  the  Circle;  and  the  nearer 
Facts  of  the  Ellipfs  will  be  coincident  with  the 
Central  Body. 

And  in  the  latter  Cafe,  the  Orbit  will  be  lefs 
than  the  Circle,  and  the  farther  Focus  of  the  El~ 
lipjis  will  be  Coincident  with  that  Central  Body. 
Thus  if  the  Celerity  of  B  be  exaCtly  correfpon- 
dent  to  the  Attractive  Force  of  the  Central  Body 
A,  neither  will  prevail ;  and  the  Body  preferving 
an  equal  Diftance  from  the  Centre,  will  deferibe 
the  Circle  BeE b. 

If  the  Celerity  be  greater,  it  will  overcome 
the  Attraction,  and  caft  it  felf  farther  off  the  Cen¬ 
tre  for  fome  time,  and  fo  revolve  about  it  in  the 
larger Ellipfs  B  H  FG;  the  Central  Bodv  pof- 
fefling  that  Focus  A  which  is  neareft  the  Point  B, 
where  the  Attraction  began.  But  if  the  Celerity 
be  fmaller,  the  Attraction  of  the  Centr  ody 
A  will  be  too  hard  for  it,  will  force  it  for  fome 
time  to  come  nearer,  and  to  delcfibe.  the  leffer 
Ellipfs  B  K  L  I ;  the  Central  Body  p  ffie  fling  that 
Focus  A  which  is  fart  he  ft  from  the  Point  B, 
where  the  Attraction  began:  As  will  be  very 
plain  from  the  Consideration  of  the  Figure  rela¬ 
ting  hereto. 

’Tis  indeed  poflible  that  the  Celerity  of  Bo¬ 
dies  may  be  fo  great,  compared  with  the  Force 
of  Attraction  to  the  Central  Body,  as  to  caft  them 
off  with  fuch  Violence,  that  the  Attraction  will 
never  be  able  to  bring  them  round,  or  make  them 
revolve  about  it:  In  which  Cafe  the  Orbits  de- 
feribed  will  be  one  of  the  other  Conick  Sections, 
either  Parabola’s  or  Hyperbola’ s,  according  to  the 
lefs  or  greater  Violence  with  which  the  Bodies 
are  thrown ;  and  the  Central  Body  will  poffefs 
the  Focus  of  fuch  a  Figure.  But  no  Phenomena  of 
Nature  perfuading  us  that  de  fatto  any  of  the 
Heavenly  Bodies  do  deferibe  either  of  thofe Lines, 
(tho’  Comets  Ellipfes  come  near  to  Parabola’s ;) 
feveral  Bodies  moving  about  the  fame  Central  one, 
tho’  theirPrimitive  Velocity  were  equal,  and  Di¬ 
rection  alike,  yet  if  they  he  at  different  Diftances 
from  it,  they  will  deferibe  Figures  of  different 
Species  about  it.  For  when  that  determinate  De¬ 
gree  ofVelocity,  which  atone  Diftance  were  juft 
commenfurate  to  the  Central  Body’s  Attraction, 
and  lb  would  produce  a  Circular  Orbit,  muft  at 
a  farther  Diftance  be  too  hard  for  it,  by  reafon 
of  the  Diminution  of  the  Attraction  there;  an 
Elliptical  Orbit  muft  be  defcribed,  whofe  nearer 
Focus  would  be  coincident  with  the  Central  Body. 
In  like  manner,  when  the  fame  determinate  De¬ 
gree  of  Velocity  were  at  a  nearer  Diftance,  where 
the  Central  Attraction  is  augmented,  it  would 
be  too  little  for  the  fame;  and  an  Elliptical  Or¬ 
bit  muft  be  defcribed,  whofe  fartbeft  Focus  would 
be  coincident  with  the  Central  Body.  This  can¬ 
not  be  difficult,  if  you  confider  that  the  Species 
of  the  Planetary  Orbits  depends  folely  on  the  Pro¬ 
portion  between  the  Attraction  towards  the  Cen¬ 
tral  Body,  and  the  Velocity  of  the  ProjeCtile  Mo¬ 
tion  ;  as  that  Proportion  remaining  at  any  Di¬ 
ftance  whatfoever,  the  Bignefs  of  the  Orbits  will 
be  various,  but  the  Species  the  fame :  So  when 
that  Proportion  is  changed,  the  Species  of  the  Fi¬ 
gures 
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gures  mult  be  changed  alfo  ;  which  being  done, 
the  Velocity  given,  by  the  various  Force  of  At¬ 
traction  in  feveral  Diltances  from  the  Centre,  as 
well  as  by  the  various  Velocities  at  a  given  Di- 
itance,  of  which  before ;  *tis  evident  the  Species 
of  the  Orbits  will  be  different  in  this  as  well  as  in 
the  former  Cafe. 

And  the  greater  Difproportion  there  is  between 
the  Quantity  of  Attraction  and  the  Velocity  of 
the  Revolving  Bodies  ;  the  farther  from  a  Circu¬ 
lar,  and  the  more  Oblong  and  Eccentrical  will 
the  Orbits  defcribed  be.  And  the  greater  Ap¬ 
proach  to  Correfpondence  there  is,  the  nearer  to 
Circular,  and  the  lefs  Oblong  and  Eccentrical  will 
the  fame  Orbits  be. 

The  Circular  Orbits  of  Planets  depend  not  only 
on  the  exaCt  Adjuftment  of  the  ProjeCtile  Velocity 
to  the  Attractive  Power  of  the  Sun,  but  upon  the 
Direction  of  the  fame  ProjeCtile  Motion,  at  the 
Original  Commencing  of  the  Attraction. 

Thus  where  the  Planet  is  in  its  own  Tangent, 
neither  Alcending  nor  Defcending,  and  the  pre¬ 
ceding  Angle  CBA  is  a  Right  one,  which  we 
have  hitherto  fuppofed  ;  from  the  Correfpondence 
of  the  Velocity  to  the  Attraction,  the  Orbits  will 
be  perfeCt  Circles.  Otherwife,  when  the  Dire¬ 
ction  of  the  Motion  is  Oblique,  in  any  Meafure 
afcending  from  or  defcending  to  the  Central  Bo¬ 
dy,  and  the  preceding  Angle  CBA  Obtufe  or 
Acute  ;  the  Planet,  tho’  its  Velocity  were  exaCtly 
adapted  to  the  Attraction  of  the  Central  Body, 
would  revolve  in  an  Ellipfis ;  and  the  Point  B, 
where  the  Attraction  began,  would  be  the  End  of 
the  lefl’er  Axis  thereof. 

If  a  Planet  defcribe  an  Ellipfis  about  its  Central 
Body  in  the  Focus  thereof,  it  will  move  failed 
when  ’tis  neareft  to,  and  flowed  when  ’tis  far¬ 
ther  from  the  faid  Central  Body  or  Focus,  and 
agreeably  in  the  intermediate  Places.  For  feeing 
wherefoever  the  Revolving  Body  is,  the  Area  is 
Hill  proportionable  to  the  Time,  and  lo  in  equal 
Times  always  equal  ;  ’tis  evident  by  how  much 
the  Diltance  is  lefs,  and  the  Line  from  the  Focus 
is  fhorrer,  by  fo  much  mull  the  Bodies  Motion  be 
fwifter  to  compenfate  the  fame  ;  and  vice  verfa , 
by  how  much  the  former  is  longer,  by  fo  much 
mull  the  latter  be  flower  to  allow  for  it. 

If  the  Planet  B  defcribe  an  Ellipfis  about  the 
Central  Body  in  the  Focus  H,  as  the  Area  defcri¬ 
bed  by  the  Line  B  H,  will  be  exaClly  Uniform  and 
Proportional  to  the  Time  of  Defcription  ;  fo  the 
Angular  Motion,  or  Velocity  of  the  Line  from  the 
other  Focus  B  I,  will  be  Proportional  to  the  Time, 
and  Uniform  alfo,  tho’  not  fo  ExaCtly  and  Geo¬ 
metrically.  * 


The  Law  of  Gravitation  being  fuppofed,  if  one 
Planet  defcribe  an  Ellipfis  about  the  Central  Body 
in  the  Focus  H,  and  another  defcribe  a  Circle 
about  the  fame  in  its  Centre:  If  the  Semi-diame¬ 
ter  of  the  Circle  be  equal  to  H  E,  the  middle  Di- 
llance  in  the  Ellipfis  from  the  fame  Centre  or  Fo¬ 
cus,  their  Periodical  Times  of  Revolving  will  be 
the  fame;  and  when  the  Diltances  ate  equal,  their 
Velocity  will  be  fo  too. 

Therefore,  tho’  the  Planets  revolve  in  EUipfes 
of  feveral  Species,  yet  their  Periodical  Times  may 
be  as  well  compared  with  one  another,  and  with 
their  Diltances  from  the  Central  Bodies,  as  if  tney 
all  revolved  in  Compleat  Circles. 

PLANETS.  The  Motions  of  the  fix  Primary 
Planets  round  the  Sun  is  fo  adjufted,  that  the 
Square  of  the  Times  of  their  periodical  Revolu¬ 
tions  are  as  the  Cubes  of  their  Diftances  from  the 
Sun:  And  the  fame  thing  is  found  by  all  Aftrono- 
mers  to  be  true,  with  Regard  to  the  Motions  of  the 
Secondary  Planets  or  Satellites  round  their  primary 
ones.  Greg.  A  fir  on.  p.  26,  27. 

The  Forces  with  which  the  Primary  Planets  axe 
continually  drawn  from  a  Rectilineal  Motion,  and 
by  that  Means  are  retained  in  their  Orbits,  are  re¬ 
ciprocally  as  the  Squares  of  their  Diftances  from 
the  Centre  of  the  Sun.  Id.  p.  33. 

The  Forces  with  which  the  Secondary  Planets 
are  retained  in  their  Orbits,  are  reciprocally  as  the 
Squares  of  their  Diftances  from  the  Centres  of  their 
Primary  Planets  about  whom  they  revolve./.  34. 

The  Nodes  and  Apfides  of  all  the  Planetary  Or¬ 
bits  are  at  reft  and  do  not  move  progreftively. 
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The  Planets  and  Comets  are  retained  in  their 
Orbits  by  the  Force  of  Gravity  ;  the  fame  Law 
prevailing  thro’  all  the  Solar  Syftcm.  p.  57. 

If  a  Primary  Planet  revolving  round  the  Sun  as 
its  Centre  carry  round  with  him  a  Satellite  which 
revolves  alfo  round  the  Planet ;  the  Motion  of  this 
Satellite  will  be  accelerated  all  the  while  it  is  mov¬ 
ing  from  the  Quadratures  to  theSyzygies,  and  re¬ 
tarded  all  the  while  it  is  moving  from  the  Syzygies 
to  the  Quadratures:  So  that  it  will  move  f after 
near  either  its  Conjunction  or  Oppofition,  and 
flower  near  the  Quadratures.  The  Figure  of  its 
Orbit  will  alfo  be  more  Curvilineal  in  the  Quad¬ 
ratures  than  in  the  Syzygies,  and  confequcntly  the 
Satellite  will  be  or  recede  farther  from  the  Pri¬ 
mary  Planet,  in  the  Quadratures  than  in  the  Sy¬ 
zygies,  fo  as  that  the  Orbit  will  be  an  Ellipfis, 
whofe  Centre  is  the  Primary  Planet,  and  whofe 
greater  Axis  lies  at  Right  Angles  to  a  Line  drawn 
from  the  Sun;  and  the  lefTer  Axis  coincident 
with  that  Line.  This  Dr.  Gregory  demonftrates 
in  his  Ajlron.  p.  282,  UY. 

But  if  the  Orbit  of  the  Satellite  Planet,  inftead 
of  being  a  Circle  be  an  Ellipfis,  in  whofe  Focus  the 
Primary  Planet  is  fuppofed  to  be  placed,  then  will 
t  he  greater  Axis  of  this  Elliptical  Orbit,  twice  ad¬ 
vance  forward,  viz.  in  the  two  Quadratures,  and 
twice  recede  backward,  viz.  in  the  two  Syzygies, 
of  every  Revolution  of  the  Satellite  round  the  Pla¬ 
net.  p.  298. 

In  each  Revolution  of  the  Satellite  round  the 
Planet  the  Apfides  will,  for  the  moft  part,  advance 
more  forwards  than  they  recede  backwards,  and 
by  the  Excefs  of  this  Progreflion,  will  move  in 
Confequentia, 

If 


3 


P  L  A 

w-  -  ■  -  . .  — 

If  vve  confider  the  Figures  of  the  Planets,  we 
{hall  find  that  they  have  fuch  Figures*  which 
follow  from  thefe  very  Laws  by  which  the  Syftem 
is  govern’d  ;  which  is  very  agreeable  to  that  ad¬ 
mirable  Order  which  we  obferve  every  where, 
that  no  Forces  adt  upon  the  Planets  to  deftroy 
them ;  that  is,  that  the  Figure  of  a  Planet,  whe¬ 
ther  it  be  a  Primary  or  Secondary  Planer,  is  fuch 
as  it  would  acquire,  if  it  wholly  confided  of  fluid 
Matter;  which  agrees  with  th <2  Phenomena. 

Whence  it  follows,  that  all  the  Primary  and 
Secondary  Planets  are  Spherical ;  for  they  confift 
of  a  Matter,  whofe  Particles  gravitate  towards 
one  another,  from  which  mutual  Attra&ion  a 
Spherical  Figure  is  generated  in  the  fame  Man¬ 
ner  as  a  Drop  becomes  round  from  another  Sort 
of  Attraction  of  the  Parts. 

This  Spherical  Figure  of  the  Planets  is  not 
chang’d  from  their  Motion  round  the  Sun,  or 
from  the  Motion  of  the  Secondary  Planets  about 
their  Primary  ones ;  becaufe  all  the  Particles  are 
carried  by  the  fame  Motion:  But  this  Figure  un¬ 
dergoes  fome  Change  by  the  Motion  round  the 
Axis,  and  fo  much  the  greater  as  this  Motion  is 
fwifter. 

Let  PP  be  the  Axis  of  a  Planet  (See  the  Fig.) 
E  e  the  Diameter  of  the  Equator,  perpendicular 
to  the  Axis ;  let  there  be  a  Canal  P  C  E  fill’d 
with  a  Liquid  ;  this  Fluid  will  defcend  by  its 
Gravity  in  both  Legs  towards  C,  and  will  not  be 
at  red  till  the  Preflure  in  both  Legs  be  equal,  if 
the  Planet  be  at  red,  the  Height  of  the  Fluid 
in  both  Legs  will  be  equal ;  but  if  the  Planet  be 
moved  about  its  Axis  P />,  all  the  Liquid  in  the 
Leg  C  E  will  endeavour  to  recede  from  the  Cen¬ 
ter  by  its  centrifugal  Force,  which  Force  adds 
contrary  to  Gravity,  and  thetefore  diminifhes  the 
Gravity  ;  fo  that  there  is  no  /Equilibrium  till  CE 
exceeds  C  P.  Now  if  the  Canal  be  taken  away, 
the  lateral  Preflure  of  the  Fluid,  of  which  the 
Planet  confids,  does  not  change  the  Gravity  to¬ 
wards  C,  nor  the  Difference  between  the  Heights 
of  the  Columns  CE,  C  P;  therefore  the  Planet 
is  every  where  higher  in  the  ./Equator  than  in  the 
Poles,  and  acquires  by  its  Motion  round  its  Axis, 
the  Figure  of  a  Spheroid  deprefs’d  in  its  Poles; 
for  the  Elevation  is  continually  diminifh’d  as  you 
go  towards  the  Pole,  becaufe  the  centrifugal 
Force  is  diminifh’d  by  Reafon  of  the  Diminution 
of  the  Diffance  from  the  Axis. 

If  what  has  been  demondrated  be  compared 
with  the  Phanomendy  it  will  appear  why  all  the 
Bodies  in  our  Syftem  are  Spherical;  but  that  this 
F'igure  is  not  exadt,  but  a  little  chang’d  by  their 
Motion  round  their  Axis  ;  tho’  this  cannot  be 
obferved  in  mod  of'  them,  may  be  deduced  from 
Obfervations  made  upon  Jupiter  and  the  Earth ; 
Aftronomers  have  obferv’d  that  the  Axis  of  Ju¬ 
piter  is  fhorter  than  its  ^Equatorial  Diameter;  al- 
tho’  this  Planet  be  the  greateft  of  all  the  Planets, 
it  is  moved  the  fwifteft  about  its  Axis,  and  there¬ 
fore  this  Difference  may  be  obferved. 

The  Elevation  of  the  Earth  at  the  Equator  is 
determin’d  by  us,  altho’  perhaps  to  the  Inhabi¬ 
tants  of  the  other  Planets,  if  there  are  any,  it 
may  not  be  more  fenfible  than  the  Elevations  on 
Mars  and  Venus  are  to  us,  which  are  fo  fmall  that 
we  cannot  perceive  them. 

Suppofe  the  Earth  to  be  fluid,  it  will  acquire 
the  aforefaid  Spheroidical  Figure;  if  the  Parts 
V  o  l.  II. 
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cohere  towards  the  Center,  the  Pofiiion  of  the  o- 
ther  Parts  will  not  be  chang’d  thereby,  nor  will 
it  be  changed  if  in  fome  Places  the  Parts  cohere 
together  quite  to  the  Surface  ;  fo  that  the  Surface 
of  the  Sea  muff  necefl'arily  acquire  a  Spheroidical 
Figure  deprefs’d  at  the  Poles,  but  fince  the  Shores 
are  every  where  but  a  little  elevated  above  the 
Surface  of  the  Sea,  it  is  certain  that  the  Continent 
acquires  the  fame  Figure. 

Now  to  meafure  this  Elevation,  that  is,  how 
much  the  Diameter  of  the  ./Equator  of  the  Earth 
is  longer  than  the  Axis,  we  muff  confider  its  Mo¬ 
tion  round  its  Axis  in  the  Space  of  23  Hours,  56 
Min.  4  Sec.  And  fuppofing  the  Earth  Homoge¬ 
neous,  the  Computation  will  be  made  in  the  fol¬ 
lowing  Manner. 

The  Periphery  of  the  Earth  is  12820218; 
Rhynland  Feet ;  therefore  in  one  Second  of  Time, 
a  Point  of  the  Equator  goes  thro’  1488  Feet; 
the  verfed  Sine  of  which  Arch  0,054,  a  Spare 
which  could  be  gone,  by  a  Body  in  fuch  a  Time 
by  the  centrifugal  Force. 

By  Gravity,  a  Body,  in  one  Second,  as  we 
have  {hewn  before,  falls  thro’  15.607  Rhynland 
Feet ;  hut  thefe  Experiments  were  made  at  the 
Diffance  of  48  Degrees  from  the  Equator  E  e, 
(See  the  Figure)  at  the  Point  A,  the  centri¬ 
fugal  Force  at  E  is  to  the  centiifugal  Force  at 
A,  as  C  E  to  C  A,  for  thefe  Lines  are  very  little 
different  at  A  B ;  let  this  centrifugal  Force  be 
A  bj  having  drawn  the  Perpendicular  ba  to  C  A 
continued,  let  the  Force  thro’  A  b  be  refolved 
into  two  other  Forces  directed  along  A  a  and  ab-y 
the  Gravity  is  diminifhed  only  by  the  former, 
and  A  b  is  to  the  Force  diminilhing  it,  as  C  A 
to  A  B,  by  Reafon  of  the  fimilar  Re6langular 
Triangles  Aba  and  ABC,  which  have  their 
oppofite  vertical  Angles  equal  at  A ;  therefore 
the  centrifugal  Force  at  the  Equator,  with  which 
a  Body  in  one  Second  goes  thro’  0.054  ;  is  to  the 
Force  which  diminifhes  the  Gravity  at  A,  in  a 
duplicate  Proportion  of  the  Radius  AC  to  AB, 
which  is  the  Co-Sine  of  the  Latitude  A  E  of  48 
Degrees,  fo  that  from  this  diminilhing Force  the 
Body  in  one  Second  goes  through ,  0,0243  ; 
wherefore,  if  the  Earth  was  at  reft,  in  falling  it 
would  not  go  thro’  15.607  Feet,  but  15.632  ; 
with  which  Gravity  a  Body  falls  under  the  Poles, 
becaufe  the  Points  are  not  mov’d  at  the  Equator, 
by  the  centrifugal  Force,  a  Body  goes  thro’  0.054, 
and  falls  as  much  in  the  fame  Time  from  the 
Height  of  15.578  Feet ;  whence  it  appears  that 
the  Gravity  under  the  Poles,  is  to  the  Gravity 
under  the  Equator,  as  289  to  288. 

If  the  Figure  reprefents  the  Figure  of  the  Earth, 
the  Weight  of  a  Column  of  Liquid  CE  will 
be  to  the  Weight  of  a  Column  of  Liquid  CA, 
the  Earth  being  at  reft,  as  288  to  289  ;  for  o- 
therwife,  the  Earth  moving,  there  will  not  be 
an  Equilibrium  ;  becaufe  *rihr  of  the  Column  CE 
is  fuftain’d  by  the  centrifugal  Force  ;  for  the 
centrifugal  Force  decreafes  as  you  come  towards 
the  Center  in  the  Ratio  of  the  Diffance,  in  which 
Ratio  alfo  the  Gravity  decreafes,  fo  that  in  all 
the  Points  of  the  Column  the  fame  Part  of  the 
Weight  is  fuftain’d  as  towards  the  Surface. 

Whence  we  deduce,  that  the  Height  C  P  at 
the  Pole,  is  to  the  Height  C  E  at  the  Equator, 
as  229  to  230  ;  for  fuppofing  this  Ratio  between 
the  Axis  and  the  Equatorial  Diameter,  if  a  Com- 
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putation  be  made  of  the  Gravities  in  the  Places  P 
and  E,  the  Earth  being  at  reft,  they  are  found  to 
be  to  one  another  as  1 1 2 1 .7 1  to  1 1 20.7 1,  which 
Ratio  obtains  every  where  in  correfpondent  Points, 
that  is,  which  are  diftant  from  the  Center  as  C  P 
to  P  E ;  becaufe  in  both  Legs  the  Gravity  de- 
creafes  in  proportion  to  the  Diftance  from  the 
Center.  You  have  the  Weight  by  multiplying 
the  Quantity  of  Matter  by  the  Gravity;  for  the 
Weight  encreales  in  a  Ratio  of  both;  by  multi¬ 
plying  1121.71  by  229,  and  1 120.71,  by  230, 
the  Products  are  to  one  another  as  280  to  2S9 ; 
which  is  the  Ratio  of  the  Weights  before  difco- 
vered.  The  mean  Diameter  of  the  Earth  is 
33.00669  Perches,  therefore  the  Axis  P  P  is 
3393261,  and  the  Equatorial  Diameter  E  e  is 
3408078  Perches,  which  exceeds  the  Axis  by 
14817  Perches,  (viz.)  -syv,  and  the  Equator  is 
more  elevated  by  7408.5. 

In  this  Computation,  as  we  have  Paid,  we  have 
look’d  upon  the  Earth  as  Homogeneous;  but  if  it 
be  more  denfe  towards  the  Center,  the  Matter 
which  is  added  to  it  may  be  look’d  upon  as  a 
ieparate  Body,  from  whole  Centre  the  Points  P 
and  E  are  unequally  diftant,  and  towards  which 
therefore  the  Bodies  P  and  E  have  a  different 
Gravity  ;  and  the  Difference  is  fo  much  the 
greater  as  thefe  Differences  are  greater;  and  it 
will  be  alfo  fo  much  the  greater  in  refpeCt  of  the 
whole  Gravity,  as  the  Quantity  of  Matten  which 
is  added,  or  which  is  the  fame,  as  the  Denffty  is 
greater  towards  the  Center,  is  greater. 

It  is  plain  that  the  Forces  of  Gravity  at  the 
Poles  and  the  Equator  differ  from  one  another 
more  than  rjy  Part,  by  comparing  together  Ex¬ 
periments  made  at  feveral  Diftances  from  the  E- 
quator,  by  the  help  of  Pendulums,  by  which  the 
Forces  of  Gravity  may  be  compared  together, 
as  we  have  fhewn;  and  which  difference  is  truly 
nearly  double  that  which  is  found  by  Computa¬ 
tion  ;  whence  it  follows,  that  the  Elevation  of 
the  Equator  is  neatly  double  that  which  we  have 
determined  to  be  7408.5  Perches. 

Now  if  we  coniider  the  fpheroidical  Figure  of 
the  Earth,  we  fhall  fee  that  heavy  Bodies  don’t 
tend  diredlly  to  the  Earth’s  Center,  unlefs  at  the 
Poles  and  the  Equator,  but  every  where  perpen¬ 
dicularly  to  the  Surface  of  the  Spheroid ;  for  a 
Liquid  will  not  be  at  reft  unlefs  its  upper  Sur¬ 
face  forms  a  right  Angle  with  the  Dire&ion  of 
heavy  Bodies,  and  the  Figure  of  a  Spheroid  is 
form’d  by  the  Surface  of  a  quiefcent  Fluid,  we 
alfo  deduce  this  Direction  of  heavy  Bodies  from 
the  centrifugal  Forces.  The  Body  A,  by  its 
Gravity,  tends  towards  C,  and  is  carried  by 
its  centrifugal  Force  along  A  b ;  this  Force 
at  the  Point  A  is  to  the  Gravity  along  A  C, 
as  1  to  430.8,  having  form’d  a  Parallelogram 
with  the  Sides  Ac  and  A  b,  fuppofing  thefc  to 
one  another  as  430,8  to  1,  the  Diagonal  will 
fhew  the  Direction  of  heavy  Bodies,  forming  a 
fmall  Angle  with  the  Line  AC.  The  Force  a- 
long  A  b  encreales  as  you  go  towards  the  Equa¬ 
tor,  whereby  this  Angle  is  encreas’d,  but  is  di- 
niinifhed  by  the  Encreafe  of  the  Angle  C  A  ^  ;  fo 
that  in  the  Equator,  where  the  centrifugal  Force 
is  greateft,  the  Direction  of  heavy  Bodies  coin¬ 
cides  with  P  C  ;  becaufe  there  is  no  centrifugal 
Force  there.  In  this  fpheroidical  Figure,  the 
Latitude  of  the  Place  is  determin’d  by  an  Angle 
as.  ACE,  which  is  made  with  the  Equator,  by 
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a  Line  drawn  from  the  Place  to  the  Center,  di¬ 
viding  this  whole  Arch  P  A  E,  by  this  Method, 
into  90  Parts,  that  is,  into  Degrees,  it  will  eafily 
appear,  that  going  towards  the  Poles,  the  De¬ 
grees  are  encreas’d  on  theSurface;  but  this  Diffe¬ 
rence  is  fo  very  Fmall  that  in  meafuring  Degrees 
that  are  not  very  diftant,  it  cannot  be  difeover’d  ; 
becaufe  the  Error  aiding  from  the  Make  and  Ufe 
of  the  Inftruments.,  exceeds  this  Difference, 
whence  Degrees  meafur’d  at  the  South  and  North 
of  France,  as  alfo  in  England ,  differ  little  from 
one  another,  and  the  middle  one  is  the  leaft  of 
all ;  wherefore  nothing  can  be  concluded  con¬ 
cerning  the  Earth’s  Figure  from  thefe  Mea- 
iu  res. 


PLANETARY,  or  pertaining  or  relating  to 
the  Planets. 

PLANETARY  Syjlem ,  [in  AJlronomy ]  is  a 
Syftem  or  Aft'emblage  of  the  Planets,  both  Prima¬ 
ry  and  Secondary,  moving  in  their  refpeefive  Or¬ 
bits,  round  their  common  Centre. 

PLANIMETRY,  {oi  planus,  plain,  and  nerfu, 
Gr.  to  me  after  e)  the  Line  with  Planometria ; 
which  fee. 

PLANISPHERE,  [of planus  and  c-pxigx,  Gr.] 
fignifies  the  Circles  of  the  Sphere  deferibed 
in  Plano,  or  on  a  Plane  ;  or  it  is  a  Plane  or  Flat 
Projection  of  the  Sphere.  And  thus  the  Maps 
either  of  Heaven  or  Earth  are  called  PlaniJ'pheres , 
as  alfo  all  other  Aftrolabical  Inftruments.  And 
all  Charts  or  Maps  for  the  Ufe  of  Mariners,  are 
called  by  Mr.  Wright  the  Nautical  Planifphere. 
See  Nautical. 

PLANO  Concave  Glafs  is  a  Lens,  one  of  the 
Surfaces  of  which  is  Concave,  and  the  other  Plain. 

PLANO  Convex  Glafs  is  a  Lens,  one  of  the 
Surfaces  of  which  is  Convex  and  the  other  Plain. 

PLANOMETRIA,  is  the  Menfuration  of  all 
Platte  Surfaces  or  Figures. 

PLAN'FARIS,  is  a  Mufcle  of  the  Tar fus ,  fo 
called  from  its  Tendon  expanded  in  the 

PLANTA  Pedis,  like  that  of  Palmaris  in  the 
Palm  of  the  Hand.  It  arifes  Flefhy  from  the 
Back-part  of  the  outermoft  Tubercle  of  the  lower 
Appendage  of  the  Thigh-Bone,  immediately  un¬ 
der  the  External  Beginning  of  the  Gaferocnemius 
Externus ;  and  delcending  obliquely  between  it 
and  the  Gaferocnemius- Internus,  foon  becomes  a 
thin  flat  Tendon ;  and  which  palling  out  from  be¬ 
tween  their  Flefliy  Bellies,  defeends  internally  la¬ 
terally,  by  their  great  Tendon  ;  and  marching 
over  the  Os  Calcis,  expands  it  felf  on  the  Soal  of 
the  Foot,  which  it  firmly  adheres  to,  and  to  the 
FlefhyBody  of  th  zMuJculus  flexor  digit  or  im  perfo- 
rattts,  and  is  inferted  on  both  Sides  the  firft  Inter¬ 
node  of  each  Leffer  Toe.  The  A&ion  of  this 
Mufcle  is  very  obfeure. 
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The  Learned  and  Experienced  Botanift,  Mr.  John 

Ray,  gives  us  the  following  Charatieriftick  Notes 

of  the  chief  Kinds  of  Plants  ;  ivhieh  make  Tiventy 

five  Genders. 

1.  The  ImperfcSf  Plants ,  which  do  either  to¬ 
tally  want  both  Flower  and  Seed,  or  elfe  feem  to 
do  lb;  there  having  yet  no  Seed  or  Flower  been 
difeovered  to  belong  to  them,  or  at  leaf!  but  to 
few  of  them  ;  fuch  as  Corals,  Spunges,  Alga  Con¬ 
ferva ,  Duck-meat,  or  the  Lens palujlris,  the  Fun¬ 
gi,  Tubera  Terra,  the  Moiles,  and  fome  Liver¬ 
worts. 

2.  Plants  producing  either  no  Flower  at  all, 
or  an  Imperfedl  one,  and  whofe  Seed  is  lb  fmall 
as  not  to  be  difcernable  by  the  naked  Eye  :  Some 
of  thefe  bear  their  Seeds  on  the  Back-part  of  their 
Leaves;  as  the  Maiden-hairs,  Spleen- worts.  Poly- 
podium  and  Ferns:  Others  bear  it  on  the  Stalk 
it  felf,  adhering  there  by  fmall  lingle  Foot-ftalks  ; 
as  the  Lichen  Terrejlris ,  the  Lucopodium ,  or  Wolfs- 
claw,  the  Adiantum  Aureum ,  the  Lunaria ,  Equife- 
tum ,  See. 

3.  Thofe  whofe  Seeds  are  not  fo  fmall  as  fin- 
gly  to  be  Invilible,  but  yet  have  an  Imperfect  or 
Stamineous  Flower,  i.e.  fuch  an  one  as  is  with¬ 
out  the  Petala ,  having  only  the  Stamina  and  the 
Perianthium  ;  as  Hops,  Hemp,  Mercurial  is,  Net¬ 
tles,  Docks,  Sorrels,  Arfefmart,  ICnot-grafs,  Pond- 
weed,  Orach,  Blite,  Beet,  Ladies  Mantle,  lAc. 

4.  Such  as  have  a  Compound  Flower,  and  emit 
a  kind  of  White  Juice  or  Milk,  when  their  Stalks 
are  cut,  or  their  Branches  broken  off;  fuch  as 
Lettuce,  Sow-thillle,  Hawkweed,  Dandelion,  Suc¬ 
cory,  Goats-beard,  Nipplewort,  Gfc. 

5.  Such  as  have  a  Compound  Flower  of  a  Dif- 
cous  Figure,  the  Seed  Pappofe ,  or  winged  with 
Down,  but  emit  no  Milk  as  the  former  do  ;  as 
Colts- foot,  Fleabane,  Golden  Rod,  Ragweed, 
Groundfel,  Cudweed,  &c. 

6.  The  Herba  Capitata,  or  fuch  whofe  Flower 
is  compofed  of  many  fmall  long  Fiftulofe  or  hol¬ 
low  Flowers  gathered  together  in  a  round  Button, 
Ball,  or  Head,  which  is  ufually  covered  with  a 
Squammofe  or  Scaly  Coat,  of  which  Kind  are  the 
Tbiftle,  the  greater  Burdock,  Blue-Bottle,  Knap¬ 
weed,  Saw-worth,  Gfe. 

Thefe  have  all  a  Down  adhering  to  their  Seeds. 


7.  The  Corymbiferous  Plants ,  which  have  a  com¬ 
pound  difeous  Flower,  but  their  Seeds  have  no 
Down  adhering  to  them  :  'The  Reafon  of  the 
Name  you  have  under  the  Word  Cory  mbits-,  of 
this  kind,  is  Corn  Marigold,  Common  Ox-Eye, 
Yarrow,  theDafie,  Camomile,  Tanfie,  Mugwort, 
Scabious,  Teafel,  Eryngo’s,  Gfe. 

8.  Plants  with  a  perfedt  Flower,  and  having 
only  one  fingle  Seed  belonging  to  each  Angle 
Flower  ;  fuch  as  Valerian,  CornYallet,  Agrimo¬ 
ny,  Burnet,  Meadow  Rue,  Fumitory,  b'c. 


9.  The  Umbelliferous  Plants,  which  have  a  Pen- 
tap  etahus  Flower,  (i.  e.  one  having  juft  5  fmall 
Petala  or  Leaves,)  and  belonging  to  each  fingle 
Flower  there  are  two  Seeds  lying  naked  and  join¬ 
ed  together.  They  are  called  Umbelliferous ,  be- 
caufe  the  Plant,  with  its  Branches  and  Flowers, 
hath  an  Plead  like  a  Ladies  Umbrella ,  which  they 
call  Umbella. 

This  is  a  very  large  Genus  of  Plants,  which 
therefore  he  thus  fubdivides  into, 

1.  Such  as  have  a  broad  flat  Seed,.almoft  of  the 
Figure  of  a  Leaf,  or  which  are  oncompafle  i 
round  about  with  fomething  like  Leaves ;  as 
Cow-Parfnep,  Wild  and  Garden  Parfnep, 
flogs  Fennel,  (Pucedanum,)  See. 

2.  Such  as  have  a  longifh  Seed  levelling  out  in 
the  middle,  and  larger  than  the  former  ;  as 
Shepherds  Needle,  Cow-weed,  Wild  Cher¬ 
vil,  Common  Speigncl  or  Mew,  Gfc. 

3.  Such  as  have  a  fhorter  Seed  ;  as  Angelica 
and  Alexanders. 

4.  Such  as  have  a  Tuberous  Root,  as  the  Earth- 
Nut,  Knipper  Nut,  or  Pig  Nut,  Water  Drop- 
Wort,  and  Hemlock  Dropwort. 

5.  Such  as  have  a  fmall  wrinkled  channelled,  or 
ftriated  Seed  ;  as  Stone  Parfley,  Water  Parf¬ 
nep,  Burnet,  Saxifrage,  Caraways,  Smallage, 
Hemlock,  Meadow  Saxifrage,  Sampire,  Fen¬ 
nel,  Rock  Parfley,  6v. 

6.  Such  as  have  rough,  hairy,  or  briftly  Seed  ; 
as  Mountain  Stone  Parfley,  Wild  Carrot,  or 
Birdfneft,  Hedge  and  Baftard  Parfley,  Plem- 
lock,  Chervil,  Sea-Parfncp. 

7.  Such  as  have  their  Leaves  entire  and  undivi¬ 
ded  into  Jags,  Gfc.  as  Perfoliala,  or  Thorow- 
wax,  Sanicle,  the  leaf:  Pi  a  res  Ear,  OV. 

1  o.  The  Stellate  Plants ,  which  are  fo  called,  bc- 
caufe  their  Leaves  grow  on  their  Stalks,  at  pertain 
Intervals  or  Diftances,  ill  the  form  of  a  Radiant 
Star.  Their  Flowers  are  really  Mono  pet  alous,  but 
divided  into  four  Segments,  which  lock  like  fo 
many  diftindt  Petala ,  or  four  Leaves;  and  each 
Flower  is  fucceeded  by  two  Seeds  which  grow  at 
the  bottom  of  it. 

Of  thisKind  is  Crofs-wort,  or  Mugweed,  with 
Madder,  Ladies  Bcdltraw,  Woodruff,  Clea¬ 
vers,  esc. 

11.  The  Afperifolla ,  or  Rough-leav’d  Plants. 
They  have  their  Leaves  placed  alternately,  or  in 
no  certain  Order  on  their  Stalks;  they  have  a 
Monopetalous  Flower  cut  or  divided  into  five 
Partitions;  and  after  every  Flower  there  fuccecd 
ufually  fourSeeds;  luch  as  Cynoglofl’a,  or  Hounds 
Tongue,  Wild  Buglofle,  Vipers  Buglofs,  Comfrcy, 
Moufe  Ear,  Scorpion  Grafs,  &c. 

12.  The  Sujfrutices  or  Verticil  late  Plants :  Mr. 
Ray ,  in  his  lafl  Edition  of  his  Synopfs  Methodua 
Stirb.  Brit  anti,  faith.  The  more  certain  Ma’ks 
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or  Charadteriffick  Notes  of  this  kind  of  Plants 
are,  That  their  Leaves  grow  by  Pairs  on  their 
Stalks,  one  Leaf  right  againft  another,  their  Flow¬ 
er  is  Monopetalous,  and  ufually  in  the  form  of 
an  Helmet  or  Hood,  there  fucceed  four  Seeds  u- 
fually  to  each  Flower,  and  which  have  no  other 
Seed  Vejfel  but  the  Periantbium :  For  that  Mark  of 
their  Flowers  growing  in  Whirls  about  the  Stalk, 
as  they  do  in  the  Dead  Nettle,  Hore  Hound,  &c. 
is  not  found  in  all  Plants  of  this  Genus.  To  this 
Head  belong  Mother  of  Thyme,  Mint,  Penny- 
Royal,  Vervain,  Wood  Betony,  Self-heal,  Alehoof, 
Bugle,  Scordium ,  Motherwort,  &c. 

13.  Such  as  have  many  naked  Seeds  (at  leaft 
more  than  four)  fucceeding  their  P'lower,  which 
therefore  they  call  Polyfperma  Planta  Semine  nudo. 
By  naked  Seeds,  they  mean  fuch  as  are  not  inclu¬ 
ded  in  any  Seed  Pod,  or  Cafe,  out  of  which  they 
fpontaneoufly  drop;  but  fuch  as  either  have  no¬ 
thing  at  all  covering  their  Seeds,  or  elfe  drop  off 
with  their  Covering  upon  them.  Of  this  Kind  are 
Pilewort,  Crowfoot,  Marfh-Mallows,  Avens, 
Strawberries,  Cinquefoil,  Tormentil,  Meadow- 
fweet,  (Ac. 

14.  Baccferous  Plants ,  or  fuch  as  bear  Berries; 
as  Briony,  Dwarf  Honyfuckle,  Butchers-broom, 
Solomon' s  Seal,  Lilly  of  the  Valley,  Nightfhade, 
Afparagus,  Whorts  or  Whortle-berries,  (Ac. 

15.  Multifiliquous ,  or  Corniculate  Plants ;  or 
fuch  as  have  after  each  Flower  many  diftindl, 
long,  flender,  and  many  times  crooked  Cafes,  or 
Siliquee ,  in  which  their  Seed  is  contained  ;  and 
which,  when  they  are  ripe,  open  of  themfelves, 
and  let  the  Seeds  drop  out:  Of  this  kind  is  the 
Common  Houfleek,  Orpine,  Navelwort,  or  Wal- 
pennywort,  Bearsfoot,  Marfh  Marigold,  Colum¬ 
bines,  (Ac. 

1 6.  Such  as  have  a  Monopetalous  Flower,  ci¬ 
ther  Uniform  or  Difform,  and  after  each  Flower 
a  peculiar  Veil'd,  or  Seed  Cafe,  (befides  the  com¬ 
mon  Calix)  containing  the  Seed,  and  this  often 
divided  or  parted  into  many  diftindt  Cells.  Thefe 
by  fome  are  called  Vafculferous  Plants,  fuch  as 
common  Henbane,  Marfh  Gentian,  Bindweed, 
Throatwort,  Rampions,  Toad  Flax,  Fox  Glove, 
Yellow  and  Red  Rattle,  or  Cock’s-comb,  Eye- 
bright. 

17.  Such  as  have  an  uniform  Tetrapetalous 
Flower,  but  bear  their  Seeds  in  Oblong  Siliquous 
Cafes;  as  your  Stock- gilliflower,  Wall-flower, 
common  Whitloe  Grafs,  Jack  by  the  Pledge,  or 
Sauce  alone,  common  Muftard,  Charlock  orWid 
Muftard,  Radifh,  Wild  Rocket,  Ladies  Smock, 
Scurvy-grafs,  Woad,  (Ac. 

i  8.  Vafculferous  Plants ,  with  a  feemingly  Te- 
trapetalous  Flower,  but  of  an  Anomalous  or  Un¬ 
certain  Kind:  For  this  Flower,  tho’  it  be  deeply 
divided  in  four  Segments,  is  yet  really  Monope- 
ralous,  and  falls  off  all  together  into  one  ;  fuch  as 
Speedwell  or  Fluellin,  Wild  Poppy,  Yellow  Pop¬ 
py,  Loofe  Strife,  Spurge,  and  Plantain,  (accord¬ 
ing  to  Mr.  Ray.) 

19.  Leguminous  Plants,  (or  fuch  as  bear  Pulfe,) 


with  a  Papilionaceous  Flower.  Their  Flower  is 
Difform,  and  almoft  in  the  Form  of  a  Butterfly 
and  Wings  expanded,  (whence  the.  Name  Papilio¬ 
naceous,)  confiffing  of  four  parts,  joined  together 
at  the  Edges ;  thefe  are  Peafe,  Vetches,  1  ares. 
Lentils,  Beans,  Liquorice,  Birdsfoot,  Trefoil, 
Reftharrow,  (Ac. 

20.  Vafculferous  Plants ,  with  a  Pentapelalous 
Flower.  Thefe,  as  the  1 6 tb  and  1  8 th  Kind,  have 
belides  the  common  Calyx  or  Cup  of  the  Flower, 
a  peculiar  Cafe  containing  the  Seed,  and  their 
Flower  confiffing  of  $  Leaves;  fuch  as  Maiden 
Pinks,  Campions,  St.  /fjZw’s  Wort,  Male  Pim¬ 
pernel,  Chickweed,  Cranebill,  Flax,  Primrofe, 
Periwinkle,  Centory,  Wood  Sorrel,  Marfh  Tre¬ 
foil,  (Ac. 

21.  Plants  with  a  true  Bulbous  Root.  A  Bul¬ 
bous  Root  confifts  of  but  one  round  Ball  or  Head,, 
out  of  whofe  lower  Part  or  Bafis  there  go  many 
Fibres  or  Strings  to  keep  it  firm  in  the  Earth. 
The  Plants  of  this  Kind,  when  they  firft  appear, 
come  up  with  but  one  Leaf,  and  the  Leaves  are 
nearly  approaching  to  thofe  of  the  Grafs  Kind  of 
Plants,  for  they  have  no  Foot-ftalk,  and  are  long 
and  flender  :  The  Seed  Veflels  are  divided  into 
three  Partitions  ;  their  Flower  is  ufually  Hexa- 
petalous ,  or  feemingly  divided  into  fix  Leaves  or 
Segments  ;  fuch  as  Garlick,  Daffodil,  Hyacinth, 
Saffron,  (Ac. 

22.  Such  as  have  their  Roots  approaching  to  a 
Bulbous  Form.  Thefe  emit  at  firft  coming  up  but 
one  Leaf,  and  in  Leaves,  Flowers,  and  Roots,  re- 
femble  the  true  Bulbous  Plants ;  fuch  as  Flower  de 
Lis ,  Cuckoo-pint,  Orchis,  Broom-Rape,  Baftard 
Hellebore,  Tway-blade,  Winter-green,  (Ac. 

23.  Culmiferous Plants,  with  a  Graffy  Leaf,  and 
an  Imperfedt  Flower.  Culmiferous  Plants  are 
fuch  as  have  a  fmooth,  hollow  jointed  Stalk,  with 
one  long  (harp- pointed  Leaf  at  each  Joint,  encom- 
pafiing  the  Stalk,  and  fet  on  without  any  Foot- 
ftalk  :  Their  Seed  is  contained  within  a  Chaffy 
Hufk  ;  fuch  as  Wheat,  Barley,  Rye,  Oats,  and 
moft  Kinds  of  Grafles. 

24.  Plants  with  a  Graffy  Leaf,  but  not  Culmi¬ 
ferous,  with  an  Imperfedt  or  Stamineous  Flower ; 
as  Cyprefs  Grafles  and  Rufhcs,  Cats  Tail,  Burr 
Reed,  (Ac. 

25.  Plants  whofe  Place  of  Growth  is  uncer¬ 
tain  and  various,  but  chiefly  Water  Plants,  as  the 
Water  Lilly,  W ater  Millfoil,  Water- wort,  Pepper- 
grafs,  Moufe- tail,  Milkwort,  Dodder,  (Ac. 

There  is  alio  another  ufual  Divifion  of  Plants 
into  Trees,  Frutices  or  Shrubs,  Suffrutices  and  Herbs ; 
but  this  is  rather  Popular  and  Vulgar,  than  Juft 
and  Philofophical. 

PLANTING,  [in  ArchiteRure'\  fignifies  the 
aifpofing  of  the  firft  Courfes  of  folid  Stone  on 
the  Mafonry  of  the  Foundation,  laid  Level  ac¬ 
cording  to  the  Meafures  with  all  poffiDle  Exadt- 
nefs. 
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PLASM,  the  fame  with  a  Mould  in  which 
any  Metal,  or  fuch  like  running  Matter,  which 
will  afterwards  harden,  is  call. 

PLASTIC  Virtue ,  is  a  Faculty  of  forming,  or 
falhioning  any  thing. 

PLASTICE,  or  the  PlaJUck  Art ,  is  the  Art  of 
making  Figures  of  Men,  Birds,  Bealls,  Filhes, 
Plants,  (Ac.  in  Clay,  (Ac.  The  Workmen  are  cal¬ 
led  Plajla.  It  differs  from  Carving,  becaufe  here 
the  Figures  are  made  by  Addition  ufually,  but  in 
Carving  always  by  Subtraction  of  what  is  fuper- 
fluous.  It  is  now  with  us  chiefly  ufed  in  Fret¬ 
work  Cielings ;  but  the  Italians  apply  it  to  the 
Mantlings  of  Chimneys  with  great  Figures. 

PLKY-Baflion.  SeeBaflion. 

PLAT -Bandy  in  Architecture,  is  a  Square- 
Mould  which  terminates  the  ArchiteClure  of  the 
Dorick  Order ,  or  the  Fafcia  which  pafleth  imme¬ 
diately  under  the  Triglyphs ,  and  ferves  for  the 
fame  Ufe  in  this  Order,  as  the  Cymatium  in  the 
others.  It  is  alfo  the  Fafcia  of  the  Chambranles : 
And  the  fame  Name  is  alfo  attributed  to  divers 
other  Members  of  Architedlure,  which  are  defti- 
tute  of  Ornament,  having  only  a  certain  Breadth 
without  much  ProjeClure. 

PLATES,  a  Term  in  Heraldry.  See  Balls. 

PLATFORM,  in  Fortification,  is  a  Place  pre¬ 
pared  on  the  Ramparts  for  the  railing  of  a  Bat¬ 
tery  of  Cannon ;  or  it  is  the  whole  Piece  of 
Fortification  raifed  in  a  re-entring  Angle.  See 
Battery. 

PLATFORM,  in  Architedlure,  is  a  Row  of 
Beams  that  fupport  the  Timber-Work  of  a  Roof, 
and  lie  on  the  top  of  the  Wall,  where  the  Enta¬ 
blature  ought  to  be  raifed.  Alfo  a  kind  of  Ter- 
rafs  Walk,  or  even  Floor  on  the  Top  of  a  Build¬ 
ing  ;  from  whence  we  may  take  a  fair  Profpedt 
of  the  adjacent  Gardens  or  Fields.  So  an  Edifice 
is  faid  to  be  covered  with  a  Platform,  when  it  hath 
no  Arched  Roof. 

PLATFORM,  or  Orlop ,  in  a  Man  of  War,  is 
a  Place  on  the  Lower  Deck  of  her,  abaft  the 
Main  Malt,  and  round  about  the  Main  Capftan, 
where,  in  the  Time  of  Service,  Provifion  is  to 
take  care  of  the  Wounded  Men;  ’tis  between  the 
Main  Mall  and  the  Cock-pit. 

PLATISMA,  is  a  broad  Linen-cloth  put  upon 
Sores. 

PLATONICK  Bodies.  See  Regular  Bodies. 

PLATTOON,  corruptly  from  the  French  Word 
Pelatoon ,  is  a  fmall  Square  Body  of  Mufqueteers, 
fuch  as  is  eafily  drawn  out  of  a  Battalion  of 
Foot,  when  they  form  the  Hollow  Square  to 
ftrengthen  the  Angles  ;  and  the  Granadeers  are 
generally  thus  polled. 

PLATTS  in  a  Ship,  are  flat  Ropes  made  of 
Rope-yarn,  and  weaved  one  over  another ;  their 
Ufe  is  to  fave  the  Cable  from  Galling  in  the 
Haufe,  or  to  wind  about  the  Flukes  of  the  An¬ 
chors  to  fave  the  Pendant  of  the  Fore-fheet  from 
galling  againll  them. 

PLAY.  The  Laws  of  Chance  or  the  Propor¬ 
tion  of  Hazard  in  Play  or  Gaming  is  a  Thing  Ma¬ 
thematically  computable,  (Ac.  For  tho’  it  be  ufu¬ 
ally  very  uncertain  in  any  Game  depending  on 
Chance,  who  fhall  win  ;  yet  it  may,  in  moll  Ca¬ 
fes,  be  determined  who  hath  the  better  of  the  Lay, 
and  what  Advantage  one  hath  above  the  other  ; 
(which  if  Gentlemen  knew  and  confidered,  they 
would  not,  perhaps,  venture  their  Money  with 
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Sharpers,  and  fuch  Wretches  at  make  it  their 
whole  Bufinefs  to  know  and  remember  the  Odds  in 
Gaming,  as  well  as  to  praCtife  moil  infamous 
Ways  of  Cheating  by  falfe  Dice,  flight  of  Hand; 
(Ac.  But,  I  proceed  to  an  eafy  Inftance ;  tho’ 
v/hether  a  Man  (hall  throw  6  with  one  Die  the  firlt 
time  be  uncertain,  yet  how  much  it  is  againll  him, 
or  how  improbable  that  he  doth  not,  may  eafily 
be  determined.  So  likewife  if  another  and  I  play  at 
Tables  or  Back-Gammon,  3  up,  and  I  am  the  firlt 
one;  tho’  it  be  uncertain,  and  can’t  be  determi¬ 
ned  Mathematically  who  lhall  win;  yet  by  thofe 
Principles  I  can  demonllrate  what  the  Advantage 
is  on  my  Side,  and  how  much  the  Value  of  my 
Expectation  or  Chance  exceeds  his. 

A  vail  Variety  of  Queftions  about  thefe Things 
will  arife  in  Play,  amongll  two  or  more  Game- 
Iters  ;  in  Order  to  the  Determination  of  which, 
this  mult  be  premifed  as  a  Principle. 

That  the  Value  of  any  one’s  Chance  or  Expectation 
of  Winning,  is  what  would  pur  chafe  the  like  Chance , 
Advantage  or  Expectation  in  a  jujl  or  equal 
Game. 

Thus  if  a  Perfon  fhould,  unknown  to  me,  hide 
in  one  Hand  7  s.  and  in  the  other  3  s.  tho’  it  be 
impolfible  for  me  to  be  certain  which  Number  is 
in  which  Hand  ;  yet  I’m  fure  ’tis  an  Advantage  to 
me  to  have  the  Choice  of  which  Hand  I  will  take  ; 
and  (as  I  lhall  Drew  below)  this  Advantage  is 
worth  five  Shillings. 

In  order  to  which,  I  lay  down  this  Propor¬ 
tion. 

Propofiticn  I. 

Where  there  is  an  equal  Chance  for^r=3  s.  and 
fc=7  s.  the  Value  of  my  Expectation  is  or 

half  the  Sum  of  a  and  b. 


To  inveftigate  the  truth  of  which  Propofition  ; 
fuppofe  I  would  feek  what  the  value  of  my  Expe¬ 
ctation  is  in  this  Cafe,  let  it  in  the  Analytick  way 
of  Enquiry,  be  called  x. 

Then,  by  the  general  Axiom  or  Principle,  If  I 
had  x ,  I  were  able  in  a  fair  and  equal  Game  to 
purchafe  fuch  an  Expectation  again. 

Suppofe  therefore  I  play  with  another  on  thefe 
Terms,  that  each  of  us  lhall  Stake  down  x ,  and 
that  the  Winner  fhall  give  a  to  the  Lofer:  I  fay 
this  is  juft  and  fair,  and  that  I  have  an  equal 
Chance,  either  to  get  a ,  if  I  lofe  the  Game,  or  to 
have  2x — a  (that  is,  both  the  Stakes,  fubduCling 
a)  if  I  win.  Now'  to  make  it  an  equal  Game, 
this  2X — a  mull  be  =zb,  wherefore  tranfpofing  a 
and  dividing  by  2,  you  will  have  this  Equation 

a z=c-~-,  which  gives  x  fought. 

Thus  in  Numbers,  If  I  have  an  equal  Chance  of 
getting  3  s.  or  75.  then  by  this  Propofition  my  Ex¬ 
pectation  or  Intereft  is  worth  5  s.  and  ’tis  certain, 
that  having  55.  I  may  have  the  lame  Chance ; 
for  if  I  play  with  another,  and  each  of  us  Stake  5  s. 
with  this  Condition  that  the  Gainer  lhall  pay  the 
Lofer  3  s.  This  is  an  equal  Way  of  Gaming  ; 
and  ’tis  plain,  That  I  have  an  equal  Chance  to  get 
or  receive  3  s.  if  I  lofe,  or  75.  if  I  win. 
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That  is,  if  a  Man  wil 


give  me  the  Choice  of 


7  in  one  of  his  Hands,  and  3  s.  in  the  other, 
’tis  as  good  as  giving  me  5  s. 


Propoflion 


IT. 


Where  there  is  an  equal  Chance  of  a,  b ,  err,  the 

,  r  t-'  o  „•  a-\-b-\-c 

value  of  my  Expectation  js  - - — — ,  or  one 

third  of  the  Sum  of  <7,  b}  and  c. 


Let  x  (as  before)  be  the  Value  of  my  Expecta¬ 
tion  ;  then  muft  x  be  fuch,  that  I  can  purchafe 
with  it  the  fame  Expectation  in  a  juft  and  equal 
Game.  Suppofe  the  Conditions  of  the  Game  were, 
that  of  three  Gamefters  each  of  us  ftake  down  x, 
and  I  agree  with  one  of  them,  to  give  him  b  if  I 
win,  and  he  doth  the  fame  by  me-,  with  the  other 
I  agree  to  give  c,  if  I  win  ;  and  he  doth  the  fame 
with  me  :  I  fay,  this  is  fair  and  equal  Play  ;  for 
here  1  have  an  equal  Chance  to  get  £,  if  the  firft 
win,  c  if  the  fecond  win  ;  or  3* — b — c  (that  is, 
all  the  Stakes,  deducting  £and  c )  if  I  win  my  felf. 
Now  to  make  the  Game  equal,  3* — b — c  muft  be 

equal  to  a,  wherefore  a— AIlA  c’~  And  fo  on  ;  if 

there  had  been  an  equal  Chance  for  four  Things 
as  a-\-b-\-c-\-d,  the  Value  of  my  Expectation  will 

,  a-r-b-\-c— |— d 

be  A— - — — — - ,  occ. 

4 


Pr  op  oft  ion  III. 


Let  the  Number  of  Chances  by  which  1 3  (—a) 
may  happen  to  me,  be  />— 3,  and  the  Number  of 
Chances  by  which  bzx: 8,  falls  to  me  be  ^2=2,  and 
fuppofing  all  the  Chances  to  happen  with  an  equal 
Facility  j  then,  I  fay,  the  Value  of  my  Expecta¬ 
tion  is  A  ‘  A  5  that  is,  in  Words,  The  Quo- 
p~\-q 

tient  arifing  from  the  Sum  of  theProduds  of  both 
the  Numbers  a  and  b ,  when  multiply’d  into  their 
Refpedtive  Chances  p  and  y,  and  then  divided  by 
the  Sum  of  thofe  two  Chances.  To  prove 
which, 


Suppofe  as  before  my  Expectation  to  be  x :  If 
I  have  .v,  I  (hall  be  able  to  purchafe  with  it  the 
fame  Expectation  again  in  an  equal  Game.  For 
this  I  may  take  in  as  many  Perfons  to  play  with  me 
as  make  up  the  Number  of  p~\~q ;  of  which  every 
one  muft  ftake  x ,  therefore  the  whole  Stake  will 
be  px-\-qx,  and  every  one  plays  with  equal  hopes 
of  winning. 

With  as  many  of  my  Fellow-Gamefters  as  the 
Number  q  ftands  for,  I  bargain  one  by  one,  that 
which  of  them  foever  wins  (hall  give  me  b\  and  if 
I  win,  I  will  do  fo  by  them.  Then  with  the  reft 
of  theGamefters,  whofe  Number  is  p — 1  (that  is, 
all  the  remaining  Gamefters  but  thofe  expreft  by  q , 
and  my  felf)  I  bargain,  that  whoever  of  them 
gains  the  Stakes  fliall  give  me  tf,  and  I  agree  to 
do  fo  by  them,  if  I  win.  ’Tis  plain,  that  this  is 
fair  Play,  no  Man  being  injured.  And  in  this  Cafe 
I  have  q.  Expectation  to  gain  b  ;  and  p — 1  Ex¬ 
pectation  to  win  a:  And  1  Expectation  (viz.  If  I 
win  my  felf)  to  gain  px-\~qx — bq — -ap~\-a ;  for  if 
I  win  I  muft  give  b  to  each  of  the  q  Gamefters, 
and  a  to  each  of  the  p — 1  Players  ;  which  makes 


ab-fpa — a\  if  therefore  qx-\-bx — ba — ap-\-a 
were  equal  to  a ,  I  fhould  have  A  Expectations  of 
a  \  (fince  juft  now  I  had  p — 1  Expectations  of  it) 
and  q  Expectations  of  b ;  and  fo  I  fhould  come 
juft  to  my  firft  Expectation  ;  wherefore  putting 
px-\~qx — bq — ap-\-az=.a.  By  Reduction 

VL?.  %e.  y. 

p~x~q  ^  J 


x 


In  Numbers,  If  I  have  3  Chances  for  13,  and 
2  Chances  for  8, 1  fay  by  this  Rule  my  Expecta¬ 
tion  is  worth  x  1. 

For  1  3x3=23,9, and1 8x22=16, and  39-f-i 62=5-5;, 
and  55  r-d  5  — —  r  1  • 

And  if  I  have  1  r,  I  can  eafily  fhew  that  I  may- 
come  to  this  Expectation  :  For,  fuppofe  I  play 
with  4  others,  each  of  which,  as  well  as  I,  ftakes 
1 1  ;  with  two  of  thefe  I  bargain,  that  whoever  of 
us  wins  fhal!  give  the  others  8  a-piece;  and  then 
with  the  other  2,  f  agree,  that  the  Winner  fhaH 
give  to  the  2  Lofers  of  us  13  a-piece.  Then  ’tis 
plain,  I  have  2  Expectations  to  get  8,  and  3  Ex¬ 
pectations  to  get  1 3  (viz.  if  either  I  or  any  of  the 
other  two  win)  for  in  this  Cafe  I  gain  all  the 
Stakes  which  make  55  ;  out  of  which  I  muft  give 
the  firft  two  8  a-piece,  and  the  other  two  x8  a- 
piece,  and  fo  there  remains  13  for  my  felf. 

To  apply  thefe  things  to  the  ordinary  Cafes  of  Play. 


r.  Suppofe  he  that  come  firft  to  Three  be  up , 
or  wins  the  Stake  between  two  Gamefters :  And  let 
me  be  two  and  he  but  one ;  PP>uery,  What  is  my  Ad¬ 
vantage  ?  Or,  if  we  leave  off  Play,  what  is  my 
juft  Share  of  the  Stakes? 

The  firft  Confideration  here  is,  how  much  each 
of  us  wants  to  be  up;  as  fuppofe  we  play  3  up, 
and  he  be  1  and  I  2;  or  if  we  play,  firft  come  to 
20,  and  he  be  1  8  and  I  19  Games;  in  both  thefe 
Cafes  he  wants  2  of  being  up,  and  I  want  but  one. 
The  Queftion  is,  what  Advantage  I  have  of  the 
Lay  ?  or  what  Proportion  of  the  Stakes  is  due  to 
me  if  we  fhould  now  leave  off. 

To  find  which,  let  us  fee  what  would  happen 
if  the  Game  went  on:  If  I  get  the  next  Game,  or 
End,  I  am  up,  and  win  the  Stakes;  which  fup¬ 
pofe  you  call  az=. 8,  but  if  he  win  2,  then  he  will 
be  up  as  well  as  I,  and  fo  both  our  Lots  are  equal ; 
and  if  we  fhould  then  divide,  each  of  our  Shares 
will  be  ft  or  ft  a. 


But  before  we  play  that  Game,  if  I  am  two 
and  he  but  one,  the  Hazard,  which  of  us  fhall 
win  that  Game,  being  equal,  I  have  an  equal 
Chance  to  get  the  whole  Stake  or  the  half;  that 
is,  a  or  ft ;  for  if  I  win  the  Game  I  have  a ,  and 
if  he  win,  my  juft  fhare  of  the  Stake  is  ~  a. 

Since  therefore,  before  I  begin  this  Game,  I  have 
an  equal  Chance  to  gain  a  or  4  the  Value  of  my 
ExpeClation  (by  Prop.  I.)  is  half  the  Sum  of  both 


thofe  Chances  (/.  e.) 


a-b -~a 


=ia=6. 


Now  if  I 


have  4  a  due  to  me  as  my  Share,  he  can  have  but 
ft  a  due  to  him  as  his  Proportion,  fo  that  if  we 
play’d  for  8  Pieces,  and  would  draw  Stakes  when 
I  am  two,  and  he  but  one,  and  if  three  be  up,  I 
muft  have  6  Pieces  and  he  but  2  Pieces,  and  the 
Odds  on  my  fide  is  Three  to  One. 


Another  way  thus ;  in 

Cafe  1 .  The  Deficiencies  being  3 ,  the  Sett  muft 
be  up  in  two  Ends ;  wherefore  take  the  Members 

of 
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of  the  2d  Power  of  a-\-b,  and  diftribute  them 
thus  :  Becaufe  A  wants  but  one  of  up,  let  all  the 
Members,  where  there  is  one  #  .or  more,  with  their 
Vnt'ue  be  collected  for  //,  and  .  all  where  there’s 
two  b’s  (or  bb  and  above)  for  B. 


Wherefore  A’s  odds  to 
B  is  3  to  1. 


Or  by  fimple  Subtraction  only.  Let  the  Stake  of 
each  be  32  s.  then  if  A  wins  the  next  Game  he  is  up 
and  hath  the  whole  or  64  Shillings;  but  if  B  wins 
it,  their  Shares  will  be  equal.  A  there  might  have 
faid,  If  B  will  1  eave  off  let  him  give  me  the  32 
Shillings,  which  I  am  fure  of,  tho’  he  fhould  win 
the  next  Game;  and  lince  he  will  not  venture  for 
the  other  32*.  let  us  divide  it  fairly  between  us; 
fo  /‘mull  have  16;.  more,  which  will  make  his 
Share  in  the  whole  48  Shillings, and  he  muff  have 
only  1 6  Shillings. 

’Tis  the  fame  odds,  i.  e.  3  to  1,  that  a  Man 
throws  not  Pile  twice  together  with  one  Piece,  as 
that  he  throws  two  Piles  the  firft  throw  with  two 
Pieces. 

For  reckoning  each  Face  of  the  Piece  of  Money 
for  a  Chance,  like  the  Face  of  a  Dye,  ’tis  plain, 
of  the  4  Chances  on  the  two  Pieces,  there  is  only 
two  Piles  for  him,  whereas  there  is  2  Croffes,  one 
Pile  and  one  Crofs,  and  one  Crofs  and  one  Pile 
againft  him  ;  (each  Piece  having  two  Faces)  that 
is,  there  is  one  for  him  and  3  againff  him. 


;  for  if?  for#. 


1  aa 

2  ab 

1  bb 

3 

1 

Cafe  2.  Suppofe  I  want  but  one  Game  of  up, 
and  my  Fellow-Player  3. 

I  confider  the  State  of  our  Cafe,  if  either  my  felf 
or  he  gain  the  next  Game.  If  I  win  it  I  am  up, 
and  fo  have  the  Stake  a ;  if  he  win  it,  he  will  then 
want  two  of  being  up,  as  I  want  but  one.  And 
then  I  fhall  be  in  the  fame  State  as  was  fuppoled 
in  the  Cafe  before  this;  and  my  Share  of  the 
Stakes,  if  we  fhould  divide  fairly,  is  \  a\  where¬ 
fore  before  I  threw  I  had  an  equal  Chance  for  a 
or  f  j,  and  therefore  (by  Propofition  I,)  my  Ex- 

pedtation  is  worth  - L. :  But  if  my  Propor¬ 

tion  of  Expectation  be  M>  his  can  be  but  |  a  ; 
and  therefore  my  Odds  is  as  7  to  1. 

Otherwife  thus, 

The  Deficiencies  being  4,  the  Set  muff  be  up  at 
3  Games  End:  Then  take  the  Members  of  the 
third  Power  of  A-hB  and  diftribute  them  thus : 


For  A ,  For  B , 


1  as 

ibi 

■\aab 

Wherefore  the  Odds  is 

iabb 

as  7  to  r. 

7 

1 

Here  alfo  by  common  Subtraction  ’tis  plain; 
That  if  A  wins  the  Game  he  hath  645.  but  if  B 
wins  it,  they  are  in  the  Condition  mentioned  in 
Cafe  1.  That  is,  there  is  then  48  s.  due  to  A ; 
wherefore  he  might  fay,  Give  me  that  48  a  that 
is  due  to  me  (for  I  am  fure  of  it  whether  I  win  or 
lofe  the  next  Game)  and  if  you  will  leave  off  and 
not  hazard  the  other  i6j.  let  us  divide  them 


equally ;  give  me  8  s.  more,  which  makes  my 
Share  64  s.  leaving  yours  but  8  s.  wherefore  A’s 
Advantage  was  7  to  1. 

Cafe  3.  By  this  Method  of  Calculation  you  will 
find,  that  if  I  want  but  one  of  being  up  and  he  4, 
the  Odds  on  my  Side  is  15  to  1. 

Cafe  4.  Suppofe  I  want  two  and  he  three 
Gamps  of  being  up. 

Then  if  I  win  the  next,  I  fhall  want  but  one 
and, he  three.  This  State  of  the  Sett  is, worthy 
by  the  laft  Cafe  \  but  if  he  win,  then  each  of  us 
will  want  2,  and  fo  our  Chance  is  equal,  and  there 
is  i  a  due  to  each  of  us ;  wherefore  I  have  an  e- 

qual  Chance  to  gain  or  {-a :  But  44,  a. 

wherefore,  if  we  were  to  divide  the  Stakes  juftly, 
there  is  eleven  i6.ths  due  to  me,  and  confequently 
but  five  i6ths  due  to  him;  wherefore  I  muff 
have  eleven  parts  of  the  Stake,  and  he  but  five. 

Otherwife  thus ; 

Let  A  want  2  of  up,  and  B  want  3. 

The  Deficiencies  2— f— 3  being  5,  the  Sett  muff 
be  up  in  one  Game  lefs  ;  viz.  4. 

I  take  therefore  the  4th  Power  of  the  Binomial 
A~\~B ,  viz.  a4-\~^a}b~{- ba2bx-*r\b3a-]rb/sti  and 
diftribute  it  thus; 

Let  all  the  Members  where  there  are  two  a’s  be 
collected  for  A ,  and  all  thofe  where  there  are 
three  b’s  for  B. 

Thpn  adding  all  the  Uncia 
in  each  Collection  together  they 
will  give  the  Chances  and  fhew 
the  Odds  of  A’s  winning  or  be¬ 
ing  up  before  B ,  to  be  as  1 1  to 
5- 

And  fo  on  Univerfally. 

As  in  Cafe  the  next,  where  A  wants  two  and  B 
wants  four  of  up, 


The  Deficiencies  being  6,  the  Sett  will  be  up 
in  one  Game  lefs,  viz.  5.  Taking  therefore  the 
TJncia  of  the  5th  Power  of  a-\-b  you  will  have 


for  A. 

for  B  onl) 

T 

1  as 

ibs 

5  alb 

5 ab 4 

xoasb 

Wherefore  the  Odds 

10  a*b 

1 

is  26  to  6,  or  13  to  3. 

inall  26 

in  all  6.  ; 

This  Method  by  the  TJncia  of  a  Binomial  was 
communicated  to  me  by  th.e  Hopou.rafile  Francis 
Roberts ,  Efq; 


Cafe  5.  Suppofe  I  want  2  and  he  4. 

If  I  win  next  I  fhall  want  but  one  and  he  will 
ftill  want  four;  but  if  Upfe  the  next  Game,  I  fhall 
want  2  and  he  3  ;  wherefore  by  Cafe  3,  4.  I  have 
an  equal  hazard  of  gaining  ~r  or  44  >  anc*  l^'s  by 
Prop.  I.  is  worth  -EM  i  wherefore  his  Share  is 
but  TV  a ,  and  therefore  the  Odds  on  my  Side  is 
13  to  3. 

'  N.  B.  Wherefore  he  that  wants  but  2  of  up, 
when  the  other  wants  4,  is  in. a  better  State  than 
he  who  wants  but  one  when  the  other  wants  but 
two  (as  in  Cafe  1.)  for  his  E^peClation  then  is 
but-h  or  ir  a,  whereas  now  ’tis  -fM- 

To 


A. 

I  ai. 

4a3b 

6a2b2 

I I 


B. 
\bsa 
1  b* 


P  L  A 


P  L  A 


To  carry  this  a  little  farther,  Suppofe  3  Men  at 
play,  and  let  the  firft  and  fecond  want  but  one 
Game  of  up  ;  and  the  third  want  two. 

To  find  the  value  of  the  Share  of  the  firft  (in 
Cafe  of  a  Divilion  of  the  Stakes)  you  muft  confi- 
der  what  will  happen  if  either  he  or  any  of  the 
two  other  gain  the  firft  Game.  If  the  firft  win  he 
gets  the  Stake  <2,  if  the  fecond  win,  the  firft 
hath  Nothing;  but  if  the  third  win,  each  would 
want  a  Game;  fo  that  fa  is  each  Man*s  Share: 
Wherefore  the  firft  Man  hath  one  Expectation  to 
gain  a,  one  to  get  nothing,  and  one  for  fa ;  which 

by  Prop .  II.  is  fa.  But  the  fecond 

Man’s  Expectation  was  as  good  as  that  of  the  firft, 
for  he  wanted  alfo  but  one  of  up  ;  wherefore  his 
alfo  is  A  of  a:  But  A a~i~£a=fa,  andconfequently 
the  Third’s  Share  can  be  but  fa;  wherefore  the 
Stakes  being  divided  into  9  parts,  the  two  firft 
Aden  muft  have  4  a-piece,and  the  third  muft  have 
one. 

And  after  this'  manner  you  may  proceed  with 
any  Number  of  Players;  of  which  fome  want 
more  and  fome  lefs  of  the  Setts  of  Games.  If  you 
go  about  to  inveftigate  any  one’s  Share,  you  muft 
confider  what  would  be  due  to  him,  if  either  he  or 
any  one  Gamefter  ftiould  win  the  next  Game ; 
and  then,  adding  all  their  Shares ,  and  dividing  the 
Sum  by  the  Number  of  the  Gamejlers ,  the  Quotient 
will  be  the  Share  you  feek. 


Propofition  IV.  Problem. 

To  find  at  how  many  Throws  one  may  under¬ 
take  to  throw  6  with  oneDye? 

Cafe  1.  If  I  undertake  to  throw  fix  the  firjl  time 
tis  plain  there  is  but  one  Chance  for  me,  and  5  a- 
gainft  me.  Let  the  Stake  therefore  be  <2,  then  fhall 
I  have  one  Expectation  to  gain  a ,  and  5  to  gain 

r  ,  n  tt  a  ~f~  5  nothing. 
Nothing ;  wherefore  by  Prop.  II. - 4 - 


(for  5  times  Nothing  is  Nothing)  =zfa,  is  the  Va¬ 
lue  of  that  Expectation,  and  confequently  my 
Antagonift  muft  have  fa ;  wherefore  he  ought  to 
lay  me  5  to  1. 


Cafe  2.  If  I  undertake  to  throw  6  at  2  Throws 
with  one  Dye,  my  Chance  may  thus  be  found  ; 

If  I  throw  6  the  firft  time,  I  have  my  Stake; 
if  I  do  not,  I  have  but  one  throw  remaining  ; 
which  (by  Cafe  1.)  is  —\a;  wherefore  there  are 
five  Chances  for  my  gaining^,  and  but  one  for  a; 

which  (by  Prop.  II.)~^~j~:~  =  f fa,  the  Chances 

againft  me  then  give  my  Fellow  Gamefter  ffa, 
and  confequently,  that  I  don’t  throw  6  at  two 
Throws,  is  25  to  1 1 . 

Cafe  3.  By  the  fame  Method  of  Calculation 
you  will  find  that  I  don’t  throw  6  at  three  times 
is  125  to  91,  a  little  more  than  4  to  3. 


Cafe  4.  That  I  do  throw  it  at  4  times  is  67 1  to 
625,  a  little  more  than  an  even  Wager. 


Cafe  3.  That  I  doitat  5  times,  is  465 1  to  3 1 25, 
viz.  almoft  3  to  2. 

Cafe  6.  That  I  do  it  at  6  times,  is  3 1031  to 
15625,  almoft  2  to  r. 


The  Solution  of  this  Problem  and  of  the  fol¬ 
lowing  one  I  had  alfo  from  the  Honourable  Fr. 
Roberts ,  Efq;  Thus, 

In  how  manyjimes,  with  a  fingle  Dye,  may 
one  undertake  to  caft  Six  ? 

The  Chances  of  one  Dye  being  6,  I  make  6 
the  Numerator  of  a  FraCiion,  and  the  Chances 
againft  my  throwing  6  being  5,  I  make  that  the 
Denominator;  and  by  Confequence,  (he Denomi¬ 
nator  fub dueled from  the  Numerator  leaves  the  Chan¬ 
ces  which  are  for  me. 

Now  I  fay,  that  the  Number  of  Throws  re¬ 
quir’d  muft  be  the  Index  of  that  Power  of  A, 
which  makes  the  Numerator  at  leaft  double  to  the 
Denominator;  for  by  that  Means  the  Chances  a- 
gainft  me  being  fubduCted,  a  Majority  will  remain 
for  me. 

Throws  fxfXjXf 

1  f  .t;  15  agft  me  f  1  for  me  1 

2  )  S  (  25  )ii  (  that  is  36 — 25 

3 )  1  ( 125  /9I  \  216 — 125 

4  C  ^  J 625  (.671  J  1296 — 625 

Wherefore  at  4  Throws  I  have  fomething  the 
Advantage :  And  fo  you  may  proceed  on  as  far 
as  you  pleafe. 

s  >  -j  *» 

Problems  of  this  Nature  are  very  expeditioufly 
folved  by  the  Logarithms ,  as  in  this  Example. 

In  how  many  times,  with  fix  Dice,  may  one 
undertake  to  throw  all  Sixes  ? 

All  the  Chances  on  6  Dice  being  the  6th  Power 
of  6;  that  is,  46656,  let  at  be  the  Number  of 
Throws  required. 


xz  1 


2 

3 

4 


46556V 

- ~7  2.  that  is,  this  FraCiion  when 

46655  raifed  up  to  the  Power  of  x 

muft  have  its  Numerator  a- 
bove  double  of  the  Denomi¬ 
nator;  or  by  the  Logarithms. 

0.0000093 1  x~7  0.30103000. 

Wherefore  dividing  one  by  the  other,  it  will 
follow,  that  x~7 32334. 

And  confequently  *=32335. 


Now  without  the  Logarithms,  (which  folve  this 
in  a  few  Minutes)  a  Man’s  Life  would  fcarce  ferve 

to  go  thro’  the  Operation ;  for  — muft  be  rai- 

46655 

fed  up  to  the  32335th  Power,  which  would  make 
a  Row  of  Figures  almoft  a  Quarter  of  a  Mile  in 
Length. 


Propofition  V.  Problem. 

To  find  at  how  many  times  one  may  throw  12 
with  only  two  Dice. 

Cafe  1.  ’Tis  plain,  the  firft  Throw,  the  Caftor 
hath  but  one  Way  to  throw  it,  and  35  Throws  to 
mifs  it ;  wherefore  by  Prop.  II.  his  Expectation  is 
but  f^a. 

Cafe  2.  He  that  undertakes  it  at  twice,  if  he 
throw  12  the  firft  time  gainst;  if  not,  he  hath 
but  one  Throw  more  for  it ;  and  that  is  worth 
but  jra,  by  the  former  Cafe ;  wherefore  there  is 
but  one  Chance  for  him  for  12  at  the  firft  Throw7, 
and  35  Chances  againft  him:  So  that  he  hath  t 
Chance  for  a  and  35  for  j\ay  which  by  Prop.  II. 

is 

1 
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'T  | 

is  worth  -i — ?<7,  and  there  will  be  againft  him 
1296  & 

lUl a.  which  is  above  16  to  1. 
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Omitting  then  the  Chances  of  doing  it  at  three 
Throws,  let  us  find  the  Hazard  or  Odds  of  doing 
it  at  4  Throws. 

If  he  that  undertakes  to  throw  12  at  4  Throws 
do  it  the  firlt  or  fecond  Throw,  then  he  hath  a ; 
if  not,  there  remain  two  other  Throws  againft 


him  ;  which  by  the  former  Cafe  are  worth  — '—,a. 


Jl 
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But  for  the  fame  Reafon  in  his  two  firft Throws, 
he  hath  71  Chances  for  <7,  againft  1225  Chances 
which  will  lofe  it ;  wherefore  at  firft  he  hath  71 

7  1 

Chances  for  a,  and  1225  which  give  him- - -  a ; 

1296 

which  by  the  2d  Proportion  is  worth 

J  J  .  1679610 

And  thus  if  you  purfue  all  the  Cafes  (faith  the 

ingenious  Author  of  the  Laws  of  Chance,  p.  38, 

39.)  you  will  find  that  he  that  undertakes  to  throw 

1 2  with  two  Dice  at  24  Throws,  has  fome  Difad- 

vantage  of  the  Lay,  as  he  that  engages  to  do  it  at 

25,  hath  lome  Advantage. 


zard  was  y  :  But  then  I  have  6  Chances  which 
give  me  7,  and  confequemly  the  Stake ;  and  30 
which  give  my  Antagonift  the  Dice  ;  that  is,  make 
my  Hazard  worth  x.  So  I  have  6  Chances  for  <7, 


6 u — !“*  7  ox 

and  30  for. v  ;  which  by  Prop. 3 .  is  worth  —  - 

36 


but  by 
therefore 


6 1 

which 


the  Suppofitlon,  that  is  ar.d 

6  <2—1—30  A'  36 

‘ —  — —  x  ;  and  by  Reduftion 
3!  J 

is  the  Value  of  my  Hazard; 
wherefore  his  inuft  be  f~a,  and  confcquently  my 
Chance  to  his  is  as  31  to  30. 

In  the  Book  above-mentioned,  called  The  Laws 
of  Chance ,  you  will  find  the  Advantages  and  Dif- 
advantagesof  the  fever3lChnnr.es  zl  Hazard,  Raf¬ 
fling,  Whip,  &c.  this  Way  computed. 


Propoftion  IX.  Prob. 


To  find  in  any  Number  of  Garnet  the  Value  of  the 

Firft. 

Suppofe  A  and  B  play  fo  that  he  that  wins  the 
firft  9  Games  fhall  have  the  Stakes,  and  A  hath 
won  one  of  the  9  already  ;  if  they  leave  oft,  how 
much  of  B’s  Money  is  due  to  A. 


Propoftion  VI. 

After  the  fame  manner  may  be  fo'ind,  that  you 
may  undertake  to  throw  two  Sixes  at  ten  Throws 
of  one  Dye,  or  with  one  Throw  of  ten  Dice. 

Propoftion  VII. 

If  I  play  with  another  but  one  Throw  with  two 
Dice,  fo  that  if  7  comes  up,  I  win  the  Stake,  if  1  o 
he  gains  it;  what  is  the  Odds,  and  how  much  of 
the  Stakes  would  belong  to  me  if  we  draw  ? 

I 

Of  the  36  Chances  on  the  two  Dice,  there  are 
6  which  will  give  me  7,  3  which  give  me  10,  and 
confequently  27  other  Chances  which  give  me 
neither,  and  which  equals  the  Game  ;  in  which 
Cafe  there  is  due  to  each  of  us  ~a ;  hut  if  none  of 
the  27  fhould  happen,  I  have  6  Chances  to  gain  a 
and  3  by  which  I  may  get  Nothing  ;  which,  by 
Prop.  II.  is  fa  in  Value.  So  I  have  27  Chances 
for  half  a  and  9  Chances  for  fa,  which  (by  Prop. 
II.)  —jfa  for  me,  and  ffa  for  him. 

Propoftion  VIII. 

If  I  were  playing  with  another,  by  turns ,  with 
two  Dice,  fo  that  if  I  throw  7  I  win,  and  if  he 
throw  6  he  wins,  and  he  hath  the  firft  Throw  ; 
What  is  the  Proportion  of  my  Hazard  to  his? 

Suppofe  I  call  the  Value  of  my  Hazard  v,  then 
if  the  Stakes  be  a,  his  Hazard  will  be  a — x. 

Then  whenever  ’  tis  his  Turn  to  throw,  my  Ha¬ 
zard  is  v ;  but  when  it  is  my  Turn,  the  Value  of 
my  Hazard  is  greater. 

Suppofe  I  then  call  it  y.  Now  becaufe  of  36 
Throws  on  two  Dice,  there  are  5  which  will  give 
him  6,  and  .3 1  which  bring  it  again  to  my  turn  to 
throw ;  I  have  5  Chances  for  Nothing  and  3 1  for  y, 
which  {by  Prop.  III.)  is  worth  4 Bun  at  firft  I 
fuppofed  my  Hazard  to  be  .v,  wherefore  4-fy—x, 
wherefore  f~x—y.  I  fuppofed  likewife  when  it 
was  my  Turn  to  throw,  that  the  Value  of  my  Ha- 

.V  O-Lr  II. 


To  find  this,  take  the  firft  8  even  Numbers, 2, 4, 
6,8,  10,  12,  14,  16,  and  multiply  them  continu¬ 
ally,  that  is,  the  firft  by  the  fecond,  and  then  the 
Product  arifing  thence  multiply  by  the  third,  &c. 
Take  alfo  the  firft  8  odd  Numbers,  and  do  fo  by 
them.  The  Product  of  the  even  Numbers  will 
be  a  Denominator,  and  that  of  the  odd  ones  a 
Numerator  of  a  F 'raft  ion  ;  which  Fraction  will  ex- 
prefs  the  Quantity  of  B’s  Money  due  to  A  on  his 
winning  the  firft  of  the  9  Games. 

Suppofe  only  4  Games  up,  of  which  A  is  one: 
Take  the  three  firft*  even  Numbers,  as  2,  4,  6, 
and  multiply  them  continually,  they  will  make 
48;  the  three  firft  Numbers  1,3,5,  fo  multiply’d 
make  15  :  Therefore  there  is  due  in  this  Cafe  to 
A,  Ttf,  or  TV  of  B’s  Money;  wherefore,  if  each 
had  ftaked  16  Shillings,  there  would  be  a  Crown 
due  to  A  befides  his  own  Stake  of  16  Shillings. 

Propoftion  X.  Probl. 

To  find  the  Value  of  his  Hazard  who  undertales  at 

the  Firjl  Throw  to  cafi  Doublets  ivith  any  ajfigned 

Number  of  Dice. 

Ija  two  Dice,  ’tis  plain,  that  to  avoid  Doublets, 
every  one  of  the  Six  different  Throws  of  the  firft 
Dye,  can  only  be  combined  with  Five  of  the  Se¬ 
cond  ;  becaufe  one  of  the  Six  is  of  the  fame  kind, 
and  therefore  will  make  Doublets. 

For  thp  fame  Reafon,  the  30  Throws  of  2  Dice 
which  are  not  Doublets,  can  only  be  combined 
with  four  Throws  of  a  third  Dye,  and  with  but  3 
Throws  of  a  fourth  Dye. 

Wherefore  in  General  this  will  be  the  Series. 

6x  5X4X3X2X1X0,  &c. 

6x6x6  x  6  x  6  x  6  x  6,  &c. 

The  Under  Series  is  theSuinm  of  all  the  Chan¬ 
ces  ;  and  the  Upper,  the  Number  of  Chances  a- 
gainft  him  who  undertakes  to  throw  Doublets. 

5  C  c  Each 
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Each  Series  mull  be  continued  to  fo  many 
Terms,  as  are  the  Number  of  Dice.  V .  gr.  If 
one  fhould  undertake  to  throw  Doublets,  the  firft 
Throw  with  four  Dice,  his  Adverfary’s  Hazard  is 
5x^x3  _  160  _  anJ  he  hath  44.  so 
6x6x6x6  1 296  1 » 

that  ’tis  1  3  to  5  that  he  throws  Doublets  the  firft 
time  with  four  Dice. 

In  Seven  Dice,  ’tis  eafie  to  fee  the  Chances  a- 
gainft  the  Undertaker  are  nothing,  becaufe  then 
there  muft  neceflarily  be  Doublets. 

Proportion  XI. 


If  I  have  p  Chances  for  q  Chances  for  b\ 
and  r  Chances  for  c :  I  fay,  my  Expedation  is 

.worth  that  is,  in  Numbers,  fuppo- 

p-\-q-\~r 

.2,  <2=23.  q~\.  $~b.  1 — c — 9;  theva- 


fing/>: 


lue  of  my  Hazard  is 


2X3~t~4X5  +  i  X9. _ 


For 


call  my  Expectation  x,  then  x  muft  be  fuch,  as 
having  it,  I  am  able  to  purchafe  as  good  a  Ha¬ 
zard  again,  in  a  juft  and  equal  Game.  Suppofe 
the  Law  of  the  Play  were  this,  that  1  playing  with 
fo  many  others,  as  with  my  felf,  make  up  the 
Number  p-\-q-\-r  j  with  as  many  of  them  as  the 
Number  p  reprefents,  I  make  this  Bargain,  that 
whoever  wins  fhall  give  me  <2,  and  I  will  do  fo  to 
each  if  I  win  :  With  thofe  reprefented  by  the 
Number  f,  I  bargain  to  have  b  if  any  of  them 
win,  and  to  give  b  to  each  of  them  if  I  win  my 
felf;  and  with  the  reft  of  the  Players,  whofe 
Number  is  r — 1,  I  agree  to  give  or  to  receive  c 
after  the  fame  Manner.  Now  all  being  in  an  equal 
Probability  to  gain,  I  have  p  Chances  to  get  a,  q 
Chances  for  b ,  and  r — 1  Chances  to  get  c,  and 
one  Chance,  i.  e.  when  I  win  my  felf,  to  get 
fx-\-qx-\-rx — ap — bq—rc-\-c,  which  if  it  be  fup- 
pofed  equal  to  c  then  I  have  p  Chancels  for  a9  q 
Chances  for  b,  and  r  Chances  for  c  (for  juft  now  I 
had  r-— 1  Chances  for  it)  therefore  if  px+qx — 

.  ^ap-hbq-hcr 
rx — ap — bq — rc~i~c=c :  Then  is 


as  it  ought  to  be. 


By  this  Theorem  all  the  Chances  at  Hazard 
may  eafily  be  calculated.  Vid.  Laws  of  Chance ,  p. 

87. 

PLAYNT,  in  Law,  is  the  propounding,  or  ex¬ 
hibiting  of  any  Adion  Real  or  Perfonal  in  Wri¬ 
ting  ;  and  the  Party  making  this  Playnt ,  is  called 
The  Party  Plaintiff. 

PLEA,  in  Law,  fignifiesthat  which  either  Party 
alledgeth  for  himfelf  in  Court,  and  are  either 
Pleas  of  the  Crown ,  or  Common-Pleas.  Pleas  of  the 
Crown ,  are  all  of  them  Suits  in  the  King’s  Name, 
againft  Offences  committed  againft  his  Crown  and 
Dignity,  or  againft  his  Crown  and  Peace;  and 
thofe  feem  to  be  Treafons,  Felonies,  Mifprifions 
of  either,  and  Maihem.  Common  Pleas  be  thofe 
that  are  held  between  Common  Perfons,  yet  by 
the  former  Definitions,  they  muft  comprife  all 
other,  tho’  the  King  be  a  Party.  Plea  may  farther 
be  divided  into  as  many  Branches  as  A  ft  ion  ; 
which  fee,  for  they  fignify  all  one. 

Then  there  is  a  Foreign  Plea ,  whereby  Matter 
is  alledged  in  any  Court,  that  may  be  tried  by  an¬ 
other. 


PLEAS  of  the  Sword.  Placita  ad  Gladium.  In 
2  H.  III.  Ranulph  Earl  of  Chejler  granted  to 
his  Barons  of  Chejhire  an  ample  Charter  of  Liber¬ 
ties,  Except  is  Placitis  ad  Gladium  fuum  pertinen - 
tilus.  The  Reafon  of  which  was,  that  William 
the  Conqueror  gave  the  Earldom  of  Chefer  to  his 
Kinfman  Hugh  (commonly  called  Lupus )  Ance- 
ftor  to  this  Earl  Ranulph ,  Tenere  ita  Lib  ere  per 
Gladium ,  ft  cut  ipfe  Rex  TVillhelmus  tenuit  Angliam 
per  Coronam.  And  confonant  hereunto,  in  all  In- 
didments  for  Felony,  Murder,  IA c.  in  that  Coun¬ 
ty  Palatine,  the  Form  was  anciently,  Contra  Pa - 
cem  Domini  Comitis ,  Gladium  &  Dignitates  fuas. 

PLEADINGS,  in  Law,  are  all  the  Sayings  of 
the  Parties  to  Suits  after  the  Count  or  Declaration ; 
to  wit ;  whatever  is  contained  in  the  Bar,  Repli¬ 
cation,  and  Rejoynder,  and  not  in  the  Count  it 
felf ;  and  therefore  Defaults  in  the  Matter  of  the 
Count,  are  not  comprifed  within  Mifpleading ,  or 
infufficient  Pleading ,  but  only  Mifpleading ,  or  in- 
fufficient  Pleading ,  comrryitted  in  the  Bar,  Repli¬ 
cation,  or  Rejoynder. 

PLEBANIA,  Ecclefa  plebanianis ,  is  a  Mother- 
Church  which  hath  one  or  more  fubordinate  Cha¬ 
pels. 

PLEBANUS,  was  fometimes  the  Title  of  a 
Rural  Dean,  becaufe  the  Deanries  were  formerly 
affixed  to  the  Plebania ,  or  chief  Mother  Churches 
within  fuch  a  Diftrid,  which  at  firft  was  ufually 
Ten  Parifhes.  Sometimes  it  feems  to  have  been 
ufed  for  a  Parifh-Prieft  of  fuch  a  large  Mother- 
Church  as  was  exempt  from  the  Jurifdidion  of  the 
Ordinary,  and  therefore  he  had  the  Authority  of 
a  Rural  Dean  committed  to  him  by  the  Archbi- 
fhop,  to  whom  the  Church  was  immediately  fub- 
jed. 

PLEBISCITUM,  in  the  Roman  Law,  was 
whatever  was  enaded  by  the  Common  People, 
at  theRequeft  of  the  Tribune,  or  fome  other  Ple¬ 
beian  Magiftrate. 

PLEDGES,  in  Common  Law,  are  Sureties 
either  real  or  formal,  which  the  Plaintiff  finds  to 
profecute  his  Suit. 

PLEGIIS  acquietandis,  is  a  Writ  that  lies  for 
a  Surety,  againft  him  for  whom  he  is  Surety,  if 
he  pay  not  the  Money  at  the  Day. 

PLEIADES,  of  Gr.  more] 

the  fame  with  thofe  feven  Stars  in  the  Neck  of 
the  Bull,  which  are  ufually  thus  called. 

PLENA  foris  faftura ,  iff  plena  vita.  See  For¬ 
feiture. 

PLENARTY,  in  Law,  is  when  a  Benefice  is 
full;  diredly  contrary  to  Vacation ,  which  fignifies 
the  being  void  of  a  Benefice. 

PLENILUNIUM,  [in  AJlronomy ]  that  Phafis 
or  State  of  the  Moon,  vulgarly  called  the.  Full 
Moon. 

PLENITUDE,  is  when  a  Man  hath  too  much 
Blood  ;  the  fame  with  Plethora. 

PLEONASMUS,  [ Gr.]  is  aFigure 
in  Difcourfe,  when  a  Word  not  neceffary  is  ad¬ 
ded,  to  exprefs  a  Vehemency  in  us,  and  a  great* 
er  Certainty  in  the  Thing ;  as  when  we  fay,  I 
faw  it  with  thefe  Eyes :  Here,  faw  it,  is  really  e- 
nough  in  Grammar,  but  with  thefe  Eyes,  is  ad¬ 
ded,  to  {hew  both  the  Certainty  of  the  Fad,  and 
our  Zeal  and  Vehemence  in  aflerting  it. 

PLEROTICA,  [irXy3MTix.x  of  ?r  Xr>£CM,  Gr.  to  fill 
up]  are  Medicines  that  breed  Flefh,  and  fill  up 
Wounds. 

PLETHORA, 
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PLETHORA,  [sTbiiSeogct  of  Gr.  to 

fill  up]  when  there’s  more  Blood  than  is  re- 
quiiite:  It  happens  either  to  the  Veffels,  when 
they  are  ftretch’d  out,  and  cannot  hold  all ;  or  to 
the  Strength,  for  fometimes,  tho’  the  Veffels  be 
not  over  full,  the  Strength  is  over-loaded. 

PLEVIN,  in  Common  Law,  fignifies  a  War¬ 
rant,  or  Affurance.  See  Replevin. 

PLEURA,  Gr.]  is  a  double  Mem¬ 

brane,  which  covers  all  the  inward  Cavity  of  the 
Thorax ;  it  arifes  from  the  Vertebra  of  the  Back, 
and  afcends  on  each  fide  upon  the  Ribs,  to  the 
middle  of  the  Sternum.  It  is  fixed  to  the  Perio- 
jleum  of  the  Ribs,  and  to  the  internal  intercoflal 
Mufcles,  and  it  covers  the  Midriff.  Its  Side  to¬ 
wards  the  Cavity  is  fmooth  and  equal,  but  that 
which  is  fixed  to  the  Ribs  is  Rough. 

PLEURITIS,  [srAft^ns,  Gr.]  a  Pleurifie ,  is  an 
Inflammation  of  the  Membrane  Pleura ,  and  the 
Intercoflal  Mufcles,  attended  with  a  continual  Fe¬ 
ver,  and  Stitches  in  the  Side,  Difficulty  of  Breath¬ 
ing,  and  fometimes  Spitting  of  Blood ;  and  it’s 
either  a  true  Pleurifie,  as  this  which  we  have  def- 
cribed,  or  a  Baftard  Pleurifie,  whofe  Symptoms 
are  not  fo  violent,  and  in  fome  Things  different 
from  the  former. 

PLEXUS  Choroides  feems  to  hang  over  the  Pi¬ 
neal  Glandule,  as  it  were  over  a  Button.  It  is 
an  admirable  Contexture  of  fraall  Arteries  in  the 
Brain  like  a  Net. 

PLEXUS  Nervofus ,  is  when  two  or  three 
Nerves  meet  together,  and  jut  out. 

PLEXUS  reticularis.  Vid.  Choroides. 

PLICA,  is  an  Epidemical  Difeafe  in  Poland , 
when  their  Hairs  grow  together  like  a  Cow’s  Tail ; 
befides,  they  are  Crooked-back’d,  have  loofe  Joints, 
it  wrenches  their  Limbs,  and  loofens  them,  breeds 
Lice,  with  other  Symptoms. 

PLINTHUS,  or  Plinthis ,  |>a AS,,,  Gr.]  in  Ar¬ 
chitecture,  is  taken  for  thatSquare  Member  which 
ferves  as  a  Foundation  to  the  Bafe  of  a  Pillar : 
But  Vitruvius  calls  the  upper  part,  ox  Abacus  of  the 
Tufcan  Pillar,  a  Plinth ,  becaufe  it  refembles  a 
fquare  Tile. 

Moreover,  the  fame  Denomination  is  fome¬ 
times  attributed  to  a  thick  Wall,  wherein  there 
ate  two  or  three  Rows  of  Bricks  advanced  in 
form  of  a  Plat-band.  This 

PLINTH  Palladia  calls  the  Orle,  and  Blondell 
the  Abacus.  The  Word  is  alfo  ufed  for  a  like 
Member  about  the  Capital  of  a  Pillar;  but  then 
’tis  called  always  the  Plinth  of  the  Capital ,  and 
is  placed  juft  above  the  Echinus  in  the  Dorick , 
and  above  the  Ovolo ,  or  quarter  Round,  in  the 
other  Orders. 

PLOT,  [in  Surveying]  the  Plan  or  Draught  of 
any  Piece  or  Parcel  of  Ground,  as  a  Field,  Farm 
or  Manour  furvey’d  by  a  proper  Inftrument,  and 
laid  down  in  the  proper  Figure  and  Dimenfions. 

PLOTTING,  [in  Surveying]  the  Art  of  De¬ 
ferring  or  laying  down  on  Paper,  Vellum,  isfe. 
the  feveral  Angles  and  Lines  of  a  T  ra<51  of  Ground, 
that  has  been  furvey’d  by  a  Theodolite  or  other 
Inftrument,  Chain,  &c. 

PLOW,  is  an  Inftrument  made  of  Box  or  Pear- 
tree,  ufed  by  Seamen  to  take  the  Height  of  the 
Sun  or  Stars,  in  order  to  find  the  Latitude  :  It  ad¬ 
mits  of  the  Degrees  to  be  very  large,  and  is  much 
efteemed  by  many  Artifts,  tho’  now  not  much 
ufed  at  Sea.  Its  Defcription  is  thus  given  by  Sir 
Jonas  Moor  in  his  Navigation. 


There  is  firft  a  Staff,  as  A  LG,  on  which  a 
fmall  Arch,  as  H  I,  and  a  Crofs,  as  E  F,  are  fitted 
together  with  three  Vanes,  as  A  an  Horizontal 
Vane,  B  a  Shade  Vane,  and  C  a  Sight  Vane, 
which  is  moveable  upon  the  Staff'. 


In  order  to  make  anObfervation  of  the  Sun* 5 
Altitude  with  this  Inftrument,  you  mult  fit  on  the 
Horizon- Vane,  and  then  you  may  place  the  Shade 
Vane  to  any  Degree  of  Altitude  in  the  Divifions 
of  the  Arch,  fo  it  exceed  not  the  Altitude  to  be 
obferved,  nor  be  above  10  Degrees  (which  a  little 
PraClice  will  foon  enable  you  to  guefs  readily  at :) 
for  in  both  thefe  Cafes  the  Divifions  on  the  Staff 
are  deficient.  Then  put  on  the  Sight-Vane,hold 
up  the  Inftrument,  and  turn  the  Back  of  the  Arch 
to  the  Sun,  and  move  the  Sight-Vane  on  the  Staff 
backwards  and  forwards,  till  the  Shade  of  the 
upper  Edge  of  the  Shade-Vane  fall  on  the  upper 
Part  of  the  Slit  of  the  Horizon-Vane  ;  and  that 
at  the  fame  time,  looking  thro’  the  Sight-Vane, 
you  can  fee  the  Horizon  thro’  the  Horizon-Vane ; 
for  then  will  the  Summ  of  the  Degrees  on  the 
Arch  and  on  the  Staff  be  the  Altitude,  allowing 
for  the  Height  above  the  Horizon  and  for  Refrac¬ 
tion.  For  the  Height  above  the  Horizon  they  u- 
fually  allow  6  or  8  Inches.* 

PLOW  -Land,  Carucata ,  was  formerly  as  much 
arable  Land  as  one  Plow  could  plough  up  in  one 
Year.  This  in  the  Beginning  of  the  Reign  of 
Rich.  I.  was  accounted  at  60  Acres  ;  and  in  the 
9th  of  Rich. I.  100  Acres  are  allowed  for  a  Plow- 
Land.  And  this  Meafure  was  very  different  ac¬ 
cording  to  Time  and  Place. 

PLUMB -Line,  the  fame  with  Perpendicular. 

PLUMBUM  ujlum,  is  a  Compofition  of  two 
Parts  of  Lead  melted  in  a  Pot  or  Crucible,  with 
one  Part  of  Sulphur  then  added  to  it,  and  kept 
o’er  the  Fire  till  they  be  burnt  all  out ;  the  Mat¬ 
ter  will  then  be  turned  into  a  Black  Powder, 
which  they  properly  call  by  this  Name  Plumbum 
JJfium. 

PLUME,  is  the  Term  ufed  by  Botanifts  for 
that  Part  of  the  Seed  of  a  Plant,  which  in  its 
Growth  becomes  the  Trunk  ;  ’tis  inclofed  in  two 
fmall  Cavities  formed  in  the  Lobes  for  its  Recep¬ 
tion  ;  and  is  not  like  the  Radicle ,  an  entire  Body, 
but  divided  at  its  loofe  End  into  divers  Pieces,  all 
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cloiely  bound  together  like  a  Bunch  of  Feathers  ; 
whence  Dr.  Grew  very  properly  gives  it  the  Name 
of  Plume.  In  Corn  it  is  that  Part,  which,  after 
the  Radicle  is  fhot  forth,  (hoots  out  towards  the 
fmallcr  End  of  the  Seed,  and  therefore  is  by  fome 
called  the  Acrofpire. 

PLURIES,  is  a  Writ  that  goeth  out  in  the 
third  Place  after  two  former  Writs  that  had  no 
Effect :  For  firft  the  Original  Capias  ifiues,and  if 
that  lpeed  not,  then  goeth  out  the  Alias ,  and  if 
that  all'o  fails,  then  the  Pluries. 

PLUS,  [in  Algebra ]  a  Term  commonly  ufed 
for  more,  its  Character  is  -f-  thus,  3  -f~  6  m  9 
is  read  3  Plus  6  is  equal  to  9. 

PLUSH  [with  Botanifls]  the  middle  of  Ane- 
monies,  Roles,  &c.  which  others  call  thrum  or 
thrumming  Heads ,  hairy  Heads,  Bafs,  Buttons ,  Tuft 
or  IVort. 

PNEUMATICE,  or  Pneumaticks ,  [of 
Breath J  a  Branch  of  Mechanicks,  whicli  con- 
fiders  the  Air. in  its  Motion  with  its  Effects;  but 
it  is  more  ufually  taken  for  the  DoCtrine  of  the 
Air,  or  the  Laws  according  to  which  that  Fluid  is 
condenfed,  rarified,  gravitates,  bY. 

PNEUMATICK.  Engine ,  the  fame  with  the 
Air  Pump. 

PNEUMATICAL  Experiments ,  are  fuch  as 
are  made  in  the  exhaufted  Receiver  of  the  Air 
Pump,  in  order  to  difcover  the  feveral  Properties 
of  the  Air  and  its  Influence  on  other  Bodies.  Of 
thefe  you  may  find  great  Variety  in  Mr.  Boyle's 
Works,  and  in  the  Philofophical  TranfaCions  ;  and 
thole  made  with  great  Accuracy  and  Care. 

PNEUMATOCELE,  Gr.  of 

ttuvu-x,  Wind,  and  Gr.  a  Rupture']  is  a  Win¬ 
dy  Rupture,  when  the  Skin  of  the  Scrotum  is  di- 
ftended  with  Wind. 

PNEUMATODES,  is  a  fhort  Breathing. 

PNEUMATOLOGY,  \of  zrviv^x  and  xlyu, 
Gr.]  the  Dodrine  and  Contemplation  of  Spirits 
and  fpiritual  Subftances. 

PNEUMA  TOMPHALUS,  [ ■n-^v/u.ctTou^xXa^  of 
and  o,u.<px*o<;,  Gr.  the  Navel ]  is  a  Swelling 
in  the  Navel,  got  by  Wind. 

PNEUMATOSIS,  [wiv/iiranc,  Gr.]  is  the 
Genera' ion  of  Animal  Spirits,  which  is  performed 
in  the  Cortical  Subllance  of  the  Brain;  the  lit¬ 
tle  Arteries  there  are  emptied,  and  the  Spirits  di- 
ftil,  which  after  they  are  come  as  far  as  the  Mid¬ 
dle  of  the  Brain,  they  Aduate  and  Invigorate  all 
the  Nerves. 

PNEUMONICA  Vena .  See  Vena  Pneumonic  a , 
in  this  Vol. 

PNEUMONICS,  [-mevnovtcd,  Gr.]  Medicines 
good  in  Difeafes  of  the  Lungs,  where  Refpiration 
is  efteded. 

POCKET  of  TVooll ,  is  the  Quantity  of  half  a 
Sack.  3  In/lit.  Fol.  96. 

PODAGRA,  vid.  Arthritis ,  The  Gout  in  the 
Feet. 

POETICAL,  Rifling  and  Setting  of  the  Stars: 
This  is  peculiar  to  the  Antient  Poetical  Writers, 
for  they  refer  the  Rifing  and  Setting  of  the  Stars, 
always  to  that  of  the  Sun  ;  and  accordingly  make 
three  Sorts  of  Poetical  Rifing  and  Setting.  Cofni- 
cal ,  Acronical ,  (or  as  fome  write  it,  AcronyClal ,) 
and  Heliacal.  See  thofe  Words.  / 

POINT,  a  Point  in  Geometry,  is  that  which 
is  fuppofed  to  have  no  manner  of  Dimenfion,  but 
to  be  Indivifible  in  every  refped. 


The  Ends  or  Extremities  of  Lines  are  Points. 

If  a  Point  be  fuppofed  be  to  moved  any  way,  it 
will  by  its  Motion  deferibe  a  Line. 

POINT  Blank ,  a  Term  in  Gunnery,  fignify- 
ing  that  a  Shot  or  Bullet  goes  diredly  forward  to 
the  Mark,  and  doth  not  move  in  a  Curve  as  Bombs, 
and  high  elevated  Random  Shots  do. 

POINT,  in  Navigation,  fignifies  1 1  Degrees, 
15  Minutes,  or  one  3 2d  Part  of  the  Compafs: 
The  half  of  which  is  ;  Degrees  38  Minutes,  which, 
they  call  a  Half  Point ;  and  the  half  of  this, 
which  is  2  Degrees  49  Minutes,  they  call  a  Quar¬ 
ter  Point. 

The  Seamen  alfo  call  the  Extremity  of  any  Pro¬ 
montory  (which  is  a  Piece  of  Land  running  out 
into  the  Sea)  a  Point;  which  is  cf  much  the  fame 
Senfe  with  them  as  theWord  Cape. 

They  fay  two  Points  of  Land  are  one  in  ano¬ 
ther,  when  they  are  fo  in  a  Right  Line  one  againft 
another,  as  that  the  Innermolt  is  hindered  from 
being  feen  by  the  Outermoft. 

POINTS  of  the  Compafs.  See  Compafs  and 
Rhumbs. 

POINT  t of  Concourfe ,  in  Opticks,  is  that  Point 
where  the  Vifual  Rays ,  being  reciprocally  incli¬ 
ned,  and  fufliciently  prolong’d,  meet  together,  are 
united  in  the  middle,  and  crofs  the  Axis.  This 
Point  is  molt  ufually  called  the  Focus ;  and  fome- 
times  the  Point  of  Convergence. 

POINT  of  Concurrence ,  a  Term  in  PerfpeCtive. 
See  Principal  Point. 

POINT  of  Divergence.  See  Virtual  Focus. 

POINT  of  Incidence ,  in  Opticks,  is  that  Point 
on  the  Surface  of  a  Glafs,  or  other  Body,  on  which 
any  Ray  of  Light  falls :  And  as  fome  alfo  word 
themfelves,  That  Point  of  the  Glafs,  which  a  Ray 
parts  from,  after  its  RefraCticn,  and  when  ’tis  re¬ 
turning  into  the  Rare  Medium  again. 

POINT  of  Inflection  of  a  Curve.  See  Inflexion. 

POINT  Principal ,  a  Term  in  Perfpedtive.  See 
Principal  Point. 

POINT'  Senflble ,  according  to  Mr.  Lock,  is 
the  leaf!  Particle  of  Matter  or  Space  which  we 
can  difeern  ;  and  to  the  fharpelt  Eyes,  is  feldom 
lefs  than  thirty  Seconds  of  a  Circle,  whereof  the 
Eye  is  the  Centre. 

POINT  of  View ,  [in  Architecture,  &c.]  is  a 
Point  at  a  certain  Diflance  from  a  Building  or 
other  ObjeCt,  whence  the  Eye  has  the  moll  ad¬ 
vantageous  View  or  Profpedt  of  it. 

POINT  of  Difperflon ,  [in  Optioks]  is  that  Point 
wherein. the  Rays  begin  to  diverge,  commonly 
called  the  Virtual  Focus. 

POINT  of  RefleCion ,  is  a  Point  upon  the  Sur¬ 
face  of  a  Glafs  or  other  Body,  from  whence  a  Ray 
is  reflected. 

POINT  of  Ref  radon,  is  a  Point  in  the  Sur¬ 
face  of  a  Glafs  or  other  refracting  Surface  in 
which  the  Refraction  is  reflected. 

POINTS  [in  Heraldry]  are  the 
Divifions  of  an  Efcutcheon  into 
feveral  Squares,  fometimes  to  the 
Number  of  9,  and  fometimes  to 
15,  fome  of  which  are  of  one  Co¬ 
lour  or  Metal,  the  others  of  ano¬ 
ther;  which  are  alfo  call’d  theE- 
quipollent  Points. 

An  Efcutcheon  is  alfo  otherwife  divided  into 
Points  which  have  feveral  Names  and  Values,  ac¬ 
cording  to  their  feveral  Places.  As 
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As  to  the  9  principal  Points,  A  reprefents  the 
dexter  chief  Point ;  B,  the  middle  chief  Point ;  C,  the 
fmifer  Chief ;  D,  the  honour  Point ;  E,  the  nombril 
or  navel  Point ;  G,  the  dexter  Bafe  ;  H,  the  precife 
middle  Bafe. 

Colombiere  makes  the  Points  and  their  Situations 
Symbolical.  As  the  feveral  bearings  in  an  Efcut¬ 
cheon  are  fo  many  Types  that  reprefent  the  com¬ 
mendable  Adtions  of  the  Perfons  to  whom  they 
are  given. 

So  the  Efcutcheon  it  felf  reprefents  the  Body 
of  a  Man  who  perform’d  them,  and  the  Points  or 
Parts  fignified  by  thefe Letters,  the  principal  Parts 
of  the  Body:  Thus  ABC  reprefent  the  Head, 
in  which  the  3  great  Faculties  relide,  D  the  Neck, 
where  the  Ornaments  are  chiefly  born,  E  the  Heart, 
(Ac. 

POINT  [in  Heraldry']  is  alfo  an  Ordinary 
which  fomething  refembles  the  Pile,  riling  from 
the  Bottom  of  the  Efcutcheon  to  the  top,  very 
narrow  and  only  taking  up  two  thirds  of  the  Point 
of  the  Efcutcheon,  and  when  it  rifes  thus  it  is 
called,  Point  in  Point. 

POINT  inverted ,  [in  Heraldry]  is  when  it  des¬ 
cends  from  the  Chief  downwards,  and  poffefles 
two  thirds  of  the  Chief,  but  diminifhesas  it  approa¬ 
ches  the  Point  of  the  Efcutcheon,  tho’  without 
touching  it.  ; 

POINT  en  Band ,  Point  en  Barre ,  [in  Heral¬ 
dry]  is  when  the  Point  is  placed  tranfverfe  in  the 
Situation  of  a  Bend  or  Barr,  and  when  it  comes 
from  the  Sides  of  the  Efcutcheon,  it  is  called  ac¬ 
cording  to  its  Situation  Point  dexter  or  fnijler. 

POINT  is  alfo  us’d  for  the  lower  Part  of  an 
Efcutcheon  which  commonly  terminates  in  a 
Point.  s 

The  Point  dexter  is  commonly  accounted  an 
Abatement  due  to  a  Braggadocio.  Point  champain 
tenne  due  for  killing  a  Prifoner  after  quarter  de¬ 
manded.  Point  plane ,  an  Abatement  belonging 
to  a  Liar,  Point  en ,  a  Diminution  belonging  to  a 
Coward. 

POINTED  [in  Heraldry]  as,  a  crofs  pointed ,  is 
one  which  has  its  Extremities  turn’d  off  by  ftrait 
Lines. 

POINT  Jn,  when  two  Piles  are  born  in  a  Coat 
of  Arms,  fo  as  to  have  their  Points  meet  together 
in  any  part  of  the  Efcutcheon.  They  fay,  He  bea- 
reth  two  Point  in  Point. 
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POLAR  Circles ,  are  two  Circles  fuppofed  to 
be  drawn  parallel  to  the  Equinoctial  or  Equator , 
thro’  23  Degrees  30  Minutes  Diftance  from  the 
Polar  Points ;  and  that  about  the  North  Pole  is 
called  the  Ar Click  Circle ,  and  the  other  about  the 
South- P ole ,  the  Ant ar Click  Circle ,  becaufe  oppofite 
to  the  former. 

POLAR  Dyals ,  are  thofe  Whofe  Planes  are  pa¬ 
rallel  to  fome  Great  Circle  that  pafles  thro’  the 
Poles,  or  parallel  to  fome  one  of  the  Hours ;  fo 
that  the  Pole  is  neither  elevated  above,  nor  de- 
preffed  below  the  Plane,  therefore  the  Dyal  can 
have  no  Centre,  and  confequently  its  Stile ,  Sub¬ 
file,  and  Hour  Lines,  are  parallel.  This  there¬ 
fore  will  be  an  Horizontal  Dyal  to  thofe  who  live 
under  the  Equator  or  Line. 

In  a  DireCl  Polar  Dyal,  the  Hour  Lines  muff 
be  drawn  all  parallel  to  the  Hour  Line  of 
Twelve. 

The  Style  may  be  either  a  ftrait  Pin  fet  up¬ 
right,  or  a  Wyer  made  to  lie  parallel  to  the 
Plane,  and  mult  Hand  over  the  Hour-Line  of 

Twelve. 

The  Length  of  the  Plane  mav  be  taken  in  any 
Inches,  or  Parts  of  Inches,  reckoning  the  Inch  to 
be  divided  into  10,  or  100  Equal  Parts. 

Then  for  the  Height  of  the  Style,  fay, 

As  the  Radius  is  to  the  Logarithm  of  the  Styles 
Height,  in  Parts  of  Inches,  . 

So  is  the  Tangent  of  any  Hour- Line,  to  the  Lo¬ 
garithm  of  the  Diftance  thereof  from  the  Meridian 
Line. 

Example. 

Suppofe  your  Polar  Plane  be  12  Inches  lofig, 
and  it  be  required  to  put  on  all  the  Hour-Lines 
from  7  in  the  Morning  unto  5  in  the  Afternoon. 

Here  you  have  5  Hours  and  6  Inches  on  either 
Side  of  the  Meridian;  and  before  you  work  the 
Operation,  the  Hours  and  Inches  mu  ft  be  reduced 
into  Degrees  or  Parts,  allowing  for  every  Hour 
or  Inch  1  5  Degrees,  or  100  Parts,  fo  you’ll  have 
75  Degrees,  and  600  Parts. 

Then  for  the  Styles  Height. 


POINT  Campion, 
POINT  Dexter , 
POINT  Plain , 
POINT  in  Point , 


7  All  Abatements  of  Iio- 
^nour;  which  fee  under 
\  that  Word. 


POINTING  the  Cable,  is  when  the  Strands 
about  two  Foot  from  the  End  are  untwifted,  in 
order  to  make  Sinnet  of  the  Rope-yarn,  and  then 
to  lay  them  one  over  the  other  again,  making  it 
lefs  towards  the  End,  where  all  is  made  fall  toge¬ 
ther  with  aPiece  of  Marlin;  the  Deflgn  of  which 
is  partly  to  keep  the  Cable  from  raveling  out,  but 
chiefly  that  none  of  the  Cable  may  be  cut  off,  and 
Hole  away. 

POINT  Blank  [in  Gunnery]  fignifies  a  Shot  or 
Bullet  to  go  diredtly  forward  in  a  ftrait  Line  to 
the  mark,  and  doth  not  move  in  a  Curve,  as 
Bombs  and  highly  elevated  random  Shots  do. 

POINTS  of  Station,  in  Aftronomy,  are  thofe 
Degrees  of  the  Zodiick,  in  which  a  Planet  feems 
to  ftand  quite  Hill,  and  not  to  move  at  all. 


To  the  Ar.  Co.  of  the  Tangent  75°") 

(=  5  Hours)  -  -  }  9'42®°53 

Add  the  Logarithm  of  the  Diftance  o 

from  the  Meridian  6co  Poles  —  3  2,7  7  1)1 

Sum  the  Logarithm  of  the  Stylesi 

Height ,  161  Parts.  —  '  S  2'2o62°+ 


That  is,  1  Inch,  and  61  Parts  of  an  Inch. 

From  the  Hours  Difance  from  the  Meridian , 

To  the  Log.  of  the  Stiles Heig.  161  Pts.  2.206204. 
Add  the  Tang.  1 50  (for  the  1  ft  Hour)  9.42805  s 

Sum  =  Radius  —  Logarithm  ofq 

the  Hours  Diftance  an  43  Parts  —  3  I>63425° 
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After  the  fame  manner  may  you  find  the  other 
Hours  Dijlance  from  the  Meridian. 

Then  draw  them  in  a  Table  thus : 


Hours 

Angles  at 
the  Poles. 

Tangent. 

i  H. 

H. 

G. 

M. 

Inch. 

Parts. 

I  2 

OO 

00 

00 

00 

1 1 

T 

G 

00 

00 

43 

IO 

2 

3° 

00 

00 

63 

9 

3 

45 

OD 

1 

6 1 

8 

4 

60 

OO 

2 

79 

7 

5 

75 

OO 

6 

00 

6 

6 

90 

OO 

Inf  nit. 

To  project  the  Dyal. 


Firft  Draw  on  the  Plane  the  Meridian  Line  AB, 
which  crofs  at  Right  Angles  with  JE  Q^,  the 
/Equator:  Then  from  r,  the  Interfedlion  of  the 
Meridian  and  the  /Equator,  fet  off  thofe  Parts  from 
the  Table  both  ways,  and  thro’  thefe  Points  draw 
Lines  parallel  to  A  B,  (or  the  Hour-Line  of  i  2,) 
thofe  {hall  be  the  Hour-Lines  I  required. 
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POLAR  Projection,  is  a  Reprefentation  of  the 
Earth,  or  of  the  Heavens,  projected  on  the  Plane 
of  one  of  the  Polar  Circles. 

POLARITY,  is  the  Property  of  the  Magnet, 
or  of  a  Piece  of  Oblong  Iron  touch’d  by  a  Mag¬ 
net,  to  point  toward  the  Poles  of  the  World. 

POLE,  in  Meafuring,  is  the  fame  with  Perch 
or  Rod ,  or  as  fome  call  it,  Lugg.  By  our  Statute- 
Law,  (Ann.  35  Eliz.  Cap.  6.)  this  Meafure  is  a 
Length  of  16  Feet  and  an  half,  but  it  varies  by 
theUfage  of  fome  Countries,  being  in  fome  Places 
of  i  8  Feet,  which  they  call  Woodland  Meafure ; 
in  fome  Places  of  21  Feet,  which  is  called  Church 
Meafure ,  (i.  e.  of  fuch  Lands  as  did  or  do  belong 
to  th e  Church-,)  and  in  others  of  24  Feet,  and  this 
is  called  Forejt  Meafure. 

POLE,  in  Mathematicks,  is  a  Point  90  De¬ 
grees  diftant  from  the  Plane  of  any  Circle,  and 
is  a  Line  perpendicularly  eredted  in  its  Centre; 
which  Line  is  called  the  Axis.  And  from  this 
Polar  Point  may  Circles  be  defer ibed  on  the 
Globe  or  Sphere,  as  they  are  on  the  Plane  from 
their  Centre. 

POLE  Star,  is  a  Star  in  the  Tail  of  the  Lit¬ 
tle  Bear,  (a  Conftellation  of  7  Stars,  which  is  cal¬ 
led  Cynofura ,)  and  is  very  near  the  exadt  North  Pole 
of  the  World.  The  right  Afcenfion  of  this  Pole 
Star  for  this  Year,  1700,  is  o  Hours  35'  Minutes 


o  Seconds  of  Time  ;  and  it  increafes  1  Minute 
1 6  Seconds  every  1  o  Years  .  Therefore  having  at 
any  time  this  Star’s  Right  Afcenfion,  and  the  Right 
Afcenfion  of  the  Sun,  (both  in  time,)  if  you  Sub- 
tradt  the  latter  from  the  former,  (adding  24  Hours, 
to  the  Right  Afcenfion  of  the  Pole  Star  when  it  is 
lefs  than  the  Sun's,)  the  Remainder  will  be  the 
Time  when  the  Pole  Star  is  in  the  Meridian.  Then 
hang  up  two  Strings  and  Plummets  between  the 
Pole  Star  and  your  Eye,  and  you  will  have  a  true 
Meridian  Line,  which  will  be  of  great  Ufe  to  redti- 
fy  a  Clock  or  Watch.  And  you  may  find  the  Me¬ 
ridian  very  nicely,  if  inftead  of  the  Strings  above 
mentioned,  you  ufe  the  Sights  of  a  good  Circum- 
ferenter,  or  other  Surveying  Inftrument. 

Some  Perfons  have  been  mighty  apt  to  imagine, 
That  the  Height  or  Elevation  of  the  Pole,  and 
alfo  the  Pofition  of  the  Circles  of  the  Heavens ,  in 
refpedt  of  thofe  on  the  Earth,  hath  much  changed 
and  varied:  But  Mr.  Cajfini  is  doubtlefs  right  in 
his  A ffertion,  That  there  is  no  juft  Ground  for  any 
fuch  Surmife:  And  that  all  the  Difference  which 
we  find  now  in  the  Latitudes  of  Places,  &c.  in  re- 
fpedt  of  the  Ancient  Accounts,  arifes  from  the 
former  Obfervations  not  being  well  made;  as  in¬ 
deed  we  may  judge  they  cannot  have  been,  fince 
they  had  no  fuch  goodlnftruments  to  do  it  with¬ 
al,  as  the  Modern  Aftronomers  have. 

Yet  he  thinks  it  very  probable,  that  there  may 
be  fome  little  Variation  in  the  Height  of  the  Pole , 
in  one  and  the  fame  Place  ;  but  this  not  exceeding 
two  Minutes,  and  which  will  in  Procefs  of  Time 
quite  vanifh,  after  ’tis  arrived  to  its  higheft  Diffe¬ 
rence.  Vid.  Memoir es  des  Mathemat.  £*f  de  Phy  fique , 
July  1693. 

POLE  of  a  Glafs  (in  Opticks)  is  the  thickeft: 
part  of  a  Convex,  but  the  thinneft  of  a  Concave 
Glafs,  and  if  the  Glafs  be  truly  ground,  will  be 
exa&ly  in  the  middle  of  its  Surface :  This  is  fome- 
times  called,  The  Vertex  of  the  Glafs. 

POLES  of  the  World,  are  two  Points  in  the  Axis 
of  the  / Equator ,  each  90  Degrees  diftant  from  its 
Plane  ;  one  pointing  North,  which  therefore  is 
called,  The  North  or  ArCtick  Pole  ;  the  other  South¬ 
ward,  which  therefore  is  called,  The  South  or  An¬ 
tarctic/:  Pole. 

Whether  any  People  live  diredlly  under  the  Pole 
or  not,  is  a  Queftion  ;  but  Mr.  Halley  hath  proved. 
That  the  Soljlitial  Day,  under  the  Pole,  is  as  hot 
as  under  the  Equinoctial,  when  the  Sun  is  Verti¬ 
cal  to  them,  or  in  their  Zenith  ;  becaufe  for  all 
the  24  Hours  of  that  Day  under  the  Pole,  the 
Sun’s  Beams  are  inclined  to  the  Horizon  with  an 
Angle  of  93  f  Degrees:  Whereas  under  theEqui- 
noCtial,  tho’  he  become  Vertical,  yet  he  fhines  no 
more  than  12  Hours,  and  is  abfent  12  Hours: 
And  befides,  for  3  Hours  8  Minutes  of  that  12 
Hours  he  is  above  the  Horizon  there,  he  is  not  fo 
much  Elevated  as  under  the  Pole. 

POLES  of  the  Ecliptick  are  Points  in  the  Soljli¬ 
tial  Colure  23  Degr.  3oMinut.  diftant  from  the 
Poles  of  the  World ;  and  thro’  thefe  all  Circles  of 
Longitude  in  the  Heavens  do  pafs,  as  the  Hour 
Circles  do  thro’  the  Pole  of  the  / Equator . 

To  find  the  Pole  of  any  Circle.  See  Spherick 
Geometry. 

POLEINE,  was  a  kind  of  Shoe  with  a  picked 
Point  turned  up  at  the  Toe:  Thefe  firft  came 
intoFafhion  in  the  Reign  of  William  Pdf  us,  and 
by  degrees  came  to  be  of  that  excefftve  Length, 

that 
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that  in  Richard  the  Second’s  Time,  they,  vyere  ty’d 
up  to  the  Knees  with  Silver-  or  Gold  Chains,  ac¬ 
cording  to  the  Dignity  of  the  Wearer.  They 
were  forbidden  b y  Edward  the  Fourth,  in  the  fifth 
Year  of  his  Reign,  under  a  great  Penalty,  to  be 
worn  fo  very  long;  but  they  were  not  quite  diiu- 
fed  till  the  Reign  o I  Henry  the  Eighth, 

POLEMICAL,  is  a  Word  ufed  in.  reference  to 
that  part  of  Theology  which  relates  to  Controver- 
£e  ;  which  becaufe  of  the  Wars,  Jars,  and -Squab¬ 
bles,  that  ufually  arife  about  Controverted  Points, 
is  called  Polemical  Divinity. 

POLEMOSCOPE,  [of  Gr.  and 

an  optical  Inftrument,  a  kind  of  crooked  or 
oblique  ProfpeCtive  Glafs,  contriv’d  for  the  Sight 
of  ObjeCts  that  don’t  lye  dire&ly  before  the  Eye. 
So  called  by  Hevelius  the  In  venter,  becaufe  capable 
of  being  us’d  in  War,  Engagements,  Duels,  UY. 
There  is  fometbing  of  this  Kind  in  Ufe  among 
us,  under  the  Name  of  Ogling  Glafies,  or  Opera 
Glafl’es,  thro’  which  one  may  fee  a  Perfon  at  the 
fame  Time  that  he  feems  to  be  looking  at  ano¬ 
ther. 

POLICY  of  AJfurdnce ,  is  a  Form  of  Security, 
mentioned  in  43  Eli?,,  cap.  12,  O’  14  ;  and  alfo 
in  14  Car.  2.  cap.  23.  and  given  by  a,  certain  So¬ 
ciety  of  Men  formed  into  a  kind  of  Corporation, 
to  any  Perfon  to  In  fare  the  fafe  Return  of  the 
whole  or  any  part  of  a  Ship ;  to  Infure  Iloufes 
againllFire;  fo  that  if  they  are  burnt  down, 
they  fhall  be  Rebuilt  at  the  proper  Charge  of 
thelnfurers;  and  to  Infure  Men’s  Lives  in  Of¬ 
fices  when  they  have  paid  great  Sums  for  the 
lame  ;  and  .hilly,  to  Infure  to  Perfons  paying  fo 
much  Money  adonce,  or  becoming  conftant  Con¬ 
tributors  to  the  Office  or  Society  of  A  flu  ranee,  a 
Remainder  of  fo  much  Money  after  the  laid  Con¬ 
tributor  or  Subfc Tiber’s  Death.  This  Policy  of 
Alfurance  is  under  the  Seal  of  the  Office,  and 
entitles  the  Perfon  benefited  by  it,  to  make  good 
his  Claim  according  to  the  Tenor  of  the  Articles 
or  By-Laws  of  that  Society  of  which  he  was  a 
Member. 

POLITICAL  Arithmetic! ,  is  the  Application 
of  Arithmetical  Calculations  to  the  Extent  and 
Value  of  Lands,  Number  of  People,  Publick  Re¬ 
venues,  Taxes,  Trade,  Commerce,  Manufactures, 
or  whatever  relates  to  the  Power,  Strength,  Ri¬ 
ches,  UY.  of  any  Nation  or  Common- wealth. 
Of  this  Nature  feveral  Difcourfes  have  been 
publifhed  ;  as  Sir  William  Petty's  Political  Arith¬ 
metic!  ;  Grant's  Ohfervations  on  the  Bills  of  Morta¬ 
lity  ;  Capt.  Halley's  on  thofe  of  Breflaw  in  Sile- 
fia  ;  Dr.  Davenant’s  Difcourfes  of  Trade,  OY. 
From  thefe  kinds  of  Inquiries  and  Computations, 
•.Sir  William  Petty  hath  advanced,  that  the  Land  of 
Holland  and  i Zealand  is  not  above  1000000  of  A- 
cres,  whereas  that  of  France  is  above  80,000000, 
and  yet  thofe  Places  are  near  a  third  -Part  as  rich 
and  as  ltrong.  That  the  Rents  of  Lands  in  Hol¬ 
land  to  thofe  of  France ,  are  about  7  or  8  to  1. 
That  the  People  of  Amjlerdam  are  ~  of  thofe  of 
Paris  or  London ,  which  don’t  differ,  he  faith,  a- 
bove  a  20th  part  from  one  another.  That  the 
Value  of  the  Shipping  of  Europe  is  about  2  Milli¬ 
ons  of  Tuns  ;  of  which  the  Engli/h  have  500000, 
the  Dutch  900000,  the  French  100000,  the  Ham- 
burghers ,  Danes ,  Swedes ,  and  Dantzickers ,  have 
250000,  and  Spain,  Portugal ,  and  Italy,  k c.  a- 
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bout  as  much.  The  Value  of  the  Goods  export¬ 
ed  from  France  into  all  the  Parts  is  fuppofed 
Quadruple  to  what  is  fent  into  England  alone,' 
and  confequently  in  all  about  5000000.  What  is 
exported  out  of  Holland  into  England ,  is  worth 
3000000  *  and  what  is  exported  thence  into  all 
theWorld,  is  1  8000000.  The  Money  yearly  raif- 
ed  by  the  French  King  (in  Peace)  is  about  6  ± 
Millions  Sterling;  and  all  Holland  and  Zealand 
pay  about  2100000  l.  and  all  the  Provinces  toge-; 
ther  about  3000000.  That  the  People  of  Eng¬ 
land  are  about  6000000  ;  their  Expence  at  7  L 
per  Annum  a  Head,  42000000.  The  Rent  of  the 
L.and$  about  8  Millions,  and  the  Profits  of  the 
Perfonal  Rllate  as  much.  The  Profits  of  all  the 
Labour  of  the  People  26000000.  In  Ireland  the 
People  amount  to  about  12  Hundred  Thoufand. 
The  Corn  fppnt  in  England ,  at  5  s.  per  Bufhel 
Wheat,  and  half  a  Crown  Barley,  is  worth  Ten 
Millions  per  Annum.  The  Navy  of  England 
(then)  required  36000  Men  to  man  it;  other 
Trade  of  Shipping  about  48000  Men  to  manage 
it.  In  France,  to  manage  the  Shipping  Trade, 
he  reckons  then  but  15000  Men.  The  whole 
People  of  France  he  accounts  about  13000006 
and  an  half;  and  thofe  of  England,  Scotland ,  and 
Ireland ,  all  together,  to  be  9  Millions  and  an  half. 
In  the  King  of  England’s  Dominions  are  about 
20000  Chureh-men;  and  in  France  above  270000. 
In  our  whole  Dominion  above  40000  Seamen, 
in  France  nOt  above  10000.  In  England ,  Scotland , 
and  Ireland,  and  all  other  Dominions  belonging 
to  us,  there  was  then  about  60000  Tun  of  Ship¬ 
ping  ;  which  is  worth  about  4  Millions  and  a  half 
of  Money.  The  Sea-Line  round  England ,  Scot¬ 
land  and  Ireland ,  and  the  adjacent  Iflands,  is  a- 
bout  3  800  Miles. 

In  the  whole  World  about  300,000000  of  Peo¬ 
ple,  and  not  above  80  Millions  with  whom  the 
fnglifo  and  Dutch  have  Commerce.  The  Value 
of  the  Commodities  traded  for  in  the  whole,  not 
above  45000000.  The  Manufactures  of  England 
in  the  whole,  exported  from  England ,  amount  to 
about  5000000  per  Ann.  Lead,  Tin,  and  Coals, 
5  00000  /.  per  Ann.  The  Value  of  the  French  Com¬ 
modities  (then)  brought  into  England ,  did  .not  ex¬ 
ceed  1  200000  /.  per  Ann.  The  whole  Cafh  of  Eng¬ 
land  in  current  Money  was  then  about  6000000  /. 
and  at  6000000  of  Souls,  allowing  each  to  fpend 
7  /.  per  Ann.  the  whole  Expence  will  be  42000000, 
that  is,  about  800000  /.  a  Week.  The  Rent  of 
Houfes  in  England  was  then  about  4000000  /.  per 
Annum. 

Dr.  Davenant  alfo  in  his  Difcourfes  on  the  pub- 
lick  Revenues  and  Balance  of  Trade  of  England , 
fhews  the  great  Ufe  of  Political  Arithmerick  in 
all  the  Confidcrations  about  the  Revenues  and  the 
Management  of  our  Trade  ;  he  gives  fome  good 
Reafons  why  Sir  William  Petty’s  Numbers  above- 
mentioned  are  not  .entirely  to  be  rely’d  upon, 
and  therefore  advanced  others  of  his  own,  which 
are  founded  upon  and  fupported  by  the  Obferva- 
tions  of  the  ingenious  and  induftrioUs  Mr.  Gre¬ 
gory  King.  Some  of  the  Particulars  of  which, 
that  are  moft  ufeful,are  thefe:  That  the  Land  of 
England  is  39  Millions  of  Acres.  The  Number 
of  People,  according  to  this  Account,  is  (now)  a- 
bout  5545000  Souls,  they  increafing  about  9000 
every  Year,  Allowances  being  made  for  Plagues, 
b’c.  Wars,  Shipping,  and  the  Plantations.  The 
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People  of  London  he  reckons  at  530000.  Thofe 
in  the  other  Cities  and  Market  Towns  in  England , 
at  870,000,  and  thofe  in  the  Villages  and  Hamlets 
at  4100000.  The  yearly  Rent  of  the  Land  he  ac¬ 
counts  to  be  1 0,000000.  That  of  the  Houfes  and 
Buildings  2,000000  /.  per  Ann.  The  Produce  of  all 
kinds  of  Grain  he  reckons  to  be  worth  9,075000  /. 
in  a  Year  of  moderate  Plenty.  The  Rent  of  the 
Com  Land  annually  2,000000  /.  and  the  neat 
Produce  above  9,000000.  The  Rent  of  thePafture, 
Meadows,  Woods,  Forefts,  Commons,  Heaths, 
&V.  7,000000.  The  Annual  Produce  by  Cattle, 
in  Butter,  Cheefe,  and  Milk,  he  thinks,  is  about 
4,500000.  The  Value  of  the  Wooll  yearly  fhorn, 
about  z,oooooo  :  Of  Horfes  yearly  bred,  about 
250000.  Of  the  Flefh  yearly  fpent  as  Food,  a- 
bout  3,350000.  Of  the  Tallow  and  Hides  about 
60000c.  Of  the  Hay  yearly  confumed  by  Hor- 
ies,  about  1,3000005  of  Hay  confumed  by  other 
Cattle,  1,000000. 

Of  the  Timber  yearly  felled  for  Building, 
500000  /.  Of  the  Wood  yearly  fpent  in  Firing, 
lAc.  about  500,000  /.  The  Land  of  England  to  its 
Inhabitants  is  now  about  7  j;  Acres  per  Head. 
The  Value  of  the  Wheat,  Rye  and  Barley  necef- 
fary  for  the  Suftenance  of  England  amounts  to  at 
leaft  6,000000  of  Pounds  Sterling  per  An.  The 
Value  of  the  Woollen  Manufacture  do’s  amount 
to  above  2,000000  /.  per  An.  The  annual  In¬ 
come  of  England  on  which  the  whole  People  live 
and  fubfift,  and  out  of  which  Taxes  of  all  kinds 
are  paid,  is  now  fince  the  War  about  43,000000  /. 
That  of  France  81,000000,  and  that  of  Holland 
1  8,250000 /.  &c. 

The  Ingenious  Capt.  Halley ,  Geometry  Profef- 
for  in  Oxon,  hath  made  a  very  exact  Eftimate  of 
the  Degrees  of  the  Mortality  of  Mankind,  drawn 
from  curious  Tables  of  the  Births  and  Burials  at 
the  City  of  Breflaiv ,  the  Capital  of  Silefta ,  with 
an  Attempt  to  afcertain  the  Price  of  Annuities  up¬ 
on  Lives  from  thence.  This  is  publifhed  in  Phi- 
lof.  Tranf.  N.  And  in  the  Mifcellanea  Curio- 
fa ,  Vol.  I.  From  a  Table  which  he  hath  there 
calculated  he  derives  the  following  Ufes.  1.  To 
find  the  Proportion  of  Men  able  to  bear  Arms  in 
any  Multitude;  which  he  reckons  from  18  to  56 
Years  old;  and  accounts  about  ~  of  the  whole. 
2.  To  fhew  the  differing  Degrees  of  Mortality  (or 
rather  of  Vitality J  in  all  Ages;  by  which  Means 
he  finds  the  Odds  there  is,  that  any  Perfon  of  any 
Age  doth  not  die  in  a  Year’s  Time,  or  before  he 
attain  fuch  an  Age.  3.  To  fhew  at  what  Number 
of  Years,  ’  tis  an  even  Lay  that  a  Perfon  of  any 
Age  fhall  die;  and  finds  for  Inftance,  that  in  an 
even  Lay,  a  Man  of  30  Years  of  Age  lives 
between  27  and  28  Years.  4.  To  regulate  the 
Price  of  Infurance  upon  Lives:  And,  5.  The  Va¬ 
luation  of  Annuities  on  Lives.  6.  How  to  value 
two  or  three  Lives  after  the  fame  Manner.  And 
from  the  whole  he  makes  two  very  good  Obferva- 
tions.  1.  How  unjuftly  we  complain  of  the 
Shortnefs  of  our  Lives,  for  it  appears,  one  Half  of 
thofe  that  are  born  don’t  live  above  17  Years. 
2.  That  the  Growth  and  Increafe  of  Mankind  is 
not  fo  much  ilinted  by  any  Thing  in  the  Nature 
of  the  Species,  as  it  is  from  the  curious  Difficul¬ 
ty  raoft  People  make  of  venturing  on  the  Stare 
of  Marriage.  And  therefore  Celibacy  ought  to 
be  every  Way  difcouraged  by  ajl  wife  Govern¬ 


ments  ;  and  thofe  who  have  numerous  Families  of 
Children,  to  be  countenanced  and  encouraged 
by  good  Laws,  (i.  e.)  fuch  as  the  Jut  Trium  Li¬ 
ber  orum,  among  the  Romans ,  &c.  See  on  this 
Subject  alfo  Grant's  Obfervations  on  the  Bills  of 
Mortality ;  who  reckons  that  there  are  39000 
fquare  Miles  of  Land  in  England . 

That  in  England  and  Wales  there  are  4600000 
Souls. 

That  the  People  of  London  are  about  640000; 
one  fourteenth  of  the  People  of  England. 

That  England  and  Wales  are  about  10.000 
Parifhes. 

In  Dublin  (then)  30000  People. 

That  there  are  25  Millions  of  Acres  in  England 
and  Wales ,  visa,  about  4  Acres  to  every  Head. 

That  but  64  out  of  100  of  the  Children  born 
are  living  at  6  Years  old. 

That  but  40  of  1 000  are  alive  at  1 6  Years  End. 

But  25  out  of  100  at  26  Years  End. 

But  1 6  out  of  1 00  at  3 6  Years  End. 

But  10  out  of  100  at  46  Years  End. 

But  6  out  of  100  at  56  Years  End. 

But  3  out  of  100  at  60  Years  End. 

That  London  doubles  it  felf  in  about  64  Years. 

Sir  William  Petty  alfo  in  hisDifcourfe  about  Du¬ 
plicate  Proportion ,  tells  us,  that  ’tis  found  by  Expe¬ 
rience,  That  there  are  more  Perfons  living  be¬ 
tween  16  and  26  than  of  any  other  Age:  And  lay¬ 
ing  down  that  as  a  Suppofition:  He  infers,  That 
the  Square  Roots  of  every  Number  of  Mens  Ages  un¬ 
der  1 6,  (whofe  Root  is  4)  few  the  Proportion  of 
the  Probability  of  fuch  Perfons  reaching  the  Age  of 
70  Tears,  v.  gr.  ’Tis  4  Times  more  likely  that  one 
of  16  Years  of  Age  lives  to  be  70,  than  a  Child 
of  1  Year  old.  ’Tis  thrice  as  probable,  That  one 
of  9  Years  lives  to  70,  as  fuch  a  new-born  Child, 
&c. 

That  the  Odds  is  5  to  4,  that  one  of  25  dies  be¬ 
fore  one  of  1 6  Years. 

That  ’tis  6  to  5  (ftill  as  the  Square  Roots  of  the 
Ages)  that  one  of  36  Years  old  dies  before  one  of 
but  25  Years  of  Age.  And  fo  on  according  to  any 
declining  Age  to  70;  compared  with  4.6  :  Which 
is  nearly  the  Root  of  21,  the  Law  Age. 

The  above-mentioned  Mr.  Halley,  in  his  Obfer¬ 
vations  on  the  Brefaw  Bills  of  Mortality,  faith  ; 
That  ’tis  80  to  1,  a  Perfon  of  25  Years  of  Age 
doth  not  die  in  a  Year. 

That  ’tis  5  v  to  one,  a  Man  of  40  lives  7  Years ; 
and  that  one  of  .30  may  reafonably  expert  to  live 
27  or  28  Years. 

And  fo  great  a  Difference  is  there  between  the 
Life  of  Man  at  different  Ages;  that  ’tis  100  to 
1,  one  of  20  lives  out  a  Year;  and  but  38  to  1, 
that  one  of  50  doth  fo.  Whence, and  from  fome 
other  Obfervations,  with  great  Pains  he  computed 
the  followingTable,fhewing  the  Value  of  Annui¬ 
ties  for  every  5  th  Year  of  Life  to  the  70th. 
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A  Table  of  the  Value  of  Annuities. 


Age. 

Years.  Purchafe. 

1 

1 0 

• 

28 

5 

1  3 

* 

40 

10 

• 

44 

*5 

*3 

• 

33 

20 

1  z 

• 

7.8 _ 

25 

1  2 

• 

27 

3° 

1  1 

• 

72 

35 

1 1 

• 

1  2 

40 

10 

• 

57 

45 

9 

• 

91 

5° 

9 

• 

2 1 

55 

8 

• 

5  1 

60 

7 

• 

60 

65 

6 

» 

54 

70 

5 

• 

32 

POLLARDS,  were  formerly  a  kind  of  Spuri¬ 
ous  Coin  ufed  in  England ,  but  thefe,  as  alfo  Cro- 
cards,  Staldings,  Eagles,  Leaonies,  and  Steepings 
have  been  long  fince  djfufed.  See  Matt.  Wefi.  in 
Anno  1299*  P>  4*3*  2  Injl.fol.  577.  and  Plowden , 
fol.  469. 

POLLUX,  a  fix’d  Star  in  the  7 'wins,  of  the 
Second  Magnitude,  whole  Longitude  is  108  De¬ 
grees  47  Minutes,  Latitude  6  Degrees  38  Mi¬ 
nutes. 

POLYACOUSTICKS,  [of  much ,  or 

many ,  and  **«*-<*<*,  Gr.]  are  Inftruments  con¬ 
trived  to  Multiply  Sounds,  as  Multiplying-glafles 
or  Polyfcopes  do  Images  of  Objeds. 

POLYEDRON,  the  fame  with  Polyhedron. 

POLYGON,  [of  7ro\vyc!>uo<i  of  icoxi><i  and 
yunx,  Gr.  a  Corner ]  a  Term  in  Geometry,  fig- 
nifying  in  the  general  any  Figure  of  many  Sides 
and  Angles ;  tho*  no  Figure  is  called  by  that 
Name,unlefs  it  have  more  than  four  or  five  Sides. 

And  if  all  the  Sides  and  Angles  be  equal,  then 
’tis  called  a  Regular  Polygon. 

For  its  Superficial  Content,  fee  Area . 

Every  Polygon  may  be  divided  into  as  many 
Triangles  as  it  hath  Sides. 


If  yOu  take  a  Point,  as  a ,  any  where  within 
the  Polygon ,  and  from  thence  draw  Lines  to  every 
Angle,  ab^ac^ad,  Sic.  for  they  fhall  make  as 
many  Triangles  as  the  Figure  hath  Sides. 

The  Angles  of  any  Polygon  taken  together,  Will 
make  twice  as  many  Right  ones,  except  four,  as 
the  Figure  hath  Sides. 

Thus,  if  the  Polygon  have  fix  Sides,  (as  in  the 
Figure  above)  the  double  of  that  is  12;  from' 
whence  take  4,  there  remains  8.  I  fay,  that  all 
the  Angles  c ,  d ,  e,/>  g ,  of  that  Polygon  taken  to¬ 
gether,  are  equal  to  8  Right  Angles. 

For  the  Polygon  having  6  Sides,  is  divided  into 
6  Triangles  j  and  the  3  Angles  of  each,  by  1.^32 
Eucl.  are  equal  to  2  Right  ones ;  fo  that  all  the 
Angles  together  make  12  Right  ones:  But  each 
of  thefe  Triangles  hath  one  Angle  in  the  Point  <7, 
and  by  it  they  compleat  the  Space  round  the  faid 
Point ;  and  all  the  Angles  about  a  Point  are  known 
to  be  equal  to  4  Right  ones ;  wherefore  thofe  4 
taken  from  12,  leave  8,  the  Sum  of  the  Right 
Angles  of  the  Hexagon. 

So  that  ’tis  plain,  the  Figure  hath  twice  a9 
many  Right  Angles,  as  it  hath  Sides,  except  4. 
JJ.-  E.  D. 

Every  Polygon  circumfcribed  about  a  Circle, 
is  equal  to  a  Redangled  Triangle,  one  of  whofe 
Legs  fhall  be  the  Radius  of  the  Circle,  and  the 
other  the  Perimeter  (or  Sum  of  all  the  Sides)  of 
the  Polygon, 
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Let  the  Line  F  A  be 
equal  to  Radius  f  b,  and 
to  it  at  Right  Angles 
draw  the  Infinite  Line 
ABCD,  &c.  out  of 
which  take  A  h  —  to 
a  hy  b  B  =:  h  b,  B  /  = 

b  i,  and  i  C±zi  c ,  &c. 
So  that  the  whole  Line 
A  B  CDE  A,  may  be 
equal  to  the  whole 
Compafs  or  Perimeter 
of  the  Polygon  abed 
e  a. 

Alfo  draw  F  F  pa¬ 
rallel  to  A  A;  fo  that 
all  the  Perpendiculars 
F  hy  F  iy  F  k,&c.  may 
be  equal  to  the  Radius 
//;,/  i,  he. 

*Tis  then  plain,  That 
the  Triangle  A  F  B 
will  be  equal  to  the 
Triangle  a  f  b  in  the 
Polygon ,  and  the  A 
B  F  C  =  A  bfey  al- 
fo  the  A  C  F  D  =  A 
e  f  d,  Sec.  So  that  all 
thefe  Triangles  taken 
together,  will  be  equal 
to  all  thefe  in  the  Poly¬ 
gon,  or  to  the  whole 
Polygon. 

But  the  A  F  A  A  is 
equal  to  all  the  5  Tri¬ 
angles  within  the  Paral¬ 
lels  ;  becaufe  drawing 
the  Lines  B  F,  C  F, 
D  F,  &c.  The  A  F  A  B, 
will  be  equal  to  the  A 
FAB;  the  A  F  C  B 
=  A  F  C  B,  &c. 

Wherefore  the  Tri¬ 
angle  F  A  A  is  equal  to 
the  Polygon ,  which  was 
to  be  proved. 


COROLLARY  t. 


Hence  every  Regular  Polygon  is  equal  to  a  Re£t- 
angle-Triangle ,  one  of  whofe  Legs  is  the  Pe¬ 
rimeter  of  the  Polygon ,  and  the  other  a  Per¬ 
pendicular  drawn  from  the  Centre  to  one  of 
the  Sides  of  the  Polygon. 


COROLLARY  II. 


COROLLARY  111 

The  Perimeter  of  every  Polygon  circumfcribea 
about  a  Circle,  is  greater  than  the  Circumfe¬ 
rence  of  that  Circle;  and  the  Perimeter  of 
every  Polygon  inferibed  is  lefs. 

Hence, 

A  Circle  is  equal  to  a  Right-Angled  Triangle , 
whofe  Bafe  is  the  Circumference  of  the  Circle „ 
and  its  Height  the  Radius  of  it. 

For  this  Triangle  will  be  lefler  than  any  Poly¬ 
gon  confcribed,  and  greater  than  any  inferibed, 
(becaufe  the  Circumference  of  the  Circle,  which 
is  the  Bafe  of  the  Triangle ,  is  greater  than  the 
Compafs  of  any  inferibed :)  Therefore  it  will  be 
equal  to  the  Circle.  For  if  this  Triangle  be  great¬ 
er  than  any  thing  that  is  bigger  than  the  Circle , 
and  lefler  than  any  thing  that  is  lefler  than  the 
Circle ;  it  follows,  that  it  mult  be  equal  to  the 
Circle. 

This  is  called  the  Quadrature  or  Squaring  of  the 
Circle  ;  that  is,  to  find  a  Right-lined  Figure  equal 
to  a  Circle;  upon  this  Suppofition,  That  th e Bafts 
given,  is  equal  to  the  Circumference  of  the  Circle  ; 
but  adlually  to  find  a  Right  Line  equal  to  the 
Circumference  of  a  Circle ,  is  not  yet-  difeovered 
Geometrically. 

To  inferibe  any  Polygon  in  a  Circle „ 


And  every  Polygon  circumfcribed  about  a  Circle, 
is  bigger  than  it ;  and  every  Polygon  inferi¬ 
bed,  is  lefs  than  the  Circle,  as  is  manifeft; 
becaufe  the  thing  containing,  is  always  great¬ 
er  than  the  thing  contained. 


Divide  a  by  the  Diameter  of  the  Circle,  into  as 
many  equal  Parts  as  the  Polygon  is  to  have  Sides ; 
(viz.  5.)  and  then  with  the  Length  of  that  whole 
Diameter  make  two  Arks  interfe&ing  each  other 
above,  as  in  z ;  and  lay  a  Ruler  from  2;  thro’  g,  the 
fecond  Divifion  of  the  Diameter,  which  you  will 
find  below  the  Point  p.  So  is  the  Chord  ap  the  Side 
of  the  Polygon  required  ;  which  here  is  a  Pentagon. 

POLYGON, 


POM 


POL 


POLYGON  Exterior,  in  Fortification,  is  the 
Diftance  of  one  Point  of  a  Baftion  from  the  Point 
of  another,  reckoned  all  round  the  Work. 

POLYGON  Interior ,  is  the  Diftance  between 
the  Centres  of  any  two  Baftions,  reckon’d  all  round 
as  before. 

POLYGONAL  Numbers ,  are  fuch  as  are  the 
Sums  or  Aggregates  of  Series  of  Numbers  in  A- 
rithmetical  Progreffion,  beginning  with  Unity; 
and  fo  placed,  that  they  rep  re  fern  the  Form  of  a 
Polygon.  Thus,  , 
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are  Triangular  Numbers,  becaufe  they  are  the 
Aggregates  of  a  certain  Number  of  Points  placed 
in  the  Form  of  Triangles,  &c. 
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are  Quadrangular  Numbers,  &c. 

Line  of  POLYGONS  [on  French  Sectors]  is 
a  Line  containing  the  homologous  Sides  of  the 
firft  9  regular  Polygons ,  infcribed  in  the  fame  Cir¬ 
cle,  t.  e.  from  an  equilateral  Triangle  to  a  Dode¬ 
cagon. 

POLYGRAPHY,  [ VaAvy^aep/as  of  *•<>*«',  ?nuch , 
and  vexPv,  Gr.  Writing ]  the  Art  of  Writing  in 
various  unufual  Manners  or  Cyphers ;  as  alfo  of 
decyphering  the  fame. 

POLYGRAM,  [ iro\v'y£stniz<& Gr.]  is  a  Geo¬ 
metrical  Figure  confifting  of  many  Lines. 

POLYHEDROUS  Figure ,  [of  iroXvefyu,  Gr.] 
in  Geometry,  is  a  Solid  contained  under  or  con¬ 
fifting  of  many  Sides  ’;  which,  if  they  ar z  Regular 
Polygons ,  all  Similar  and  Equal,  and  the  Body  be 
infcribable  within  the  Surface  of  the  Sphere,  ’tis 
then  called  a  Regular  Body.  See  that  Word. 

POLYNOMIAL,  [yroxvon >/*»<;,  Gr.]  or  Multi¬ 
nomial  Roots ,  in  Mathematicks,  are  fuch  as  are 
compofed  of  many  Names,  Parts,  or  Members ; 
as, 

a  -f-  b  Hr~  d  H~  c. 

In  Philof.  Tranf.  N.  230.  you  have  a  curious 
Method  of  railing  an  Infinite  Multinomial  to  any 
Given  Power;  or  of  extradting  any  Given  Root 
out  of  fuch  Power:  Which  was  difcovered  from 
Sir  Ifaac  Newton's  Theorem  for  railing  a  Binomial 
to  any  Given  Power,  or  Extra&ing  the  Root  of 
the  fame,  by  that  Ingenious  and  Excellent  Alge- 
braift  Mr.  Abr.  de  Moivre . 

POLYOPTRON,  [sraAtesHfav  of  waAv,  much, 
and  tf'zHfav,  a  Looking-Glafs ,  of  Gr.  I  fed] 

a  Glafs  through  which  Objedls  appear  multiply’d 
but  diminifhed  ;  it  is  different  from  the  common 
multiplying  Glaffes  called  Polyhedra ,  both  in 
Strudfure  and  Phenomena. 

POLYPETALOUS  [?raAt of  noxv  and 
5TET*Aay,  Gr.  a  Leaf  ]  Flower ,  is  the  Term  in  Bo¬ 
tany  for  the  Flower  of  a  Plant  which  confifts  of 


more  than  Six  diftindt  Flower-leaves  let  round  to 
form  it;  and  which  fall  off  fingly. 

POLYPUS,  [^«At(Va«  of  tioXv,  and  *-£■?,  Gr.  a 
Foot ]  is  a  Swelling  in  the  Hollow  of  the  No~ 
ftrils,  and  is  Two-fold  ;  either  like  a  Tent,  and 
then  it  goes  by  the  general  Name  of  Sarcoma  ;  or 
fuch  a  one  as  has  a  great  many  diftindt  Bran¬ 
ches  or  Feet,  whith  extend  either  to  the  Outlide 
of  the  Nofe,  or  the  Inlide  of  the  Mouth.  Their 
Colour  is  White,  oftentimes  Reddilh,  and  fome- 
times  Black  and  Livid. 

Excrefcences  of  this  Nature  happen  not  only  in 
the  Noftrils,  but  fometimes  in  the  Pleart,  and  in 
the  Cavities  of  the  thicker  Membrane  of  the  Brain. 
Blanchard. 

POLYSCOPES,  [fl-aAve-xasrav  of  ?ra> if,  and  rrMViit, 
Gr.  to  view ]  or  Multiplying  Glaffes ,  are  fuch  as  re- 
prefent  to  the  Eye  one  Objedt  as  many. 

POLYSPASTUM,  a  Term  in  Mechanicks,  the 
fame  with  the  Trochlea  or  Pully. 

POLYSPERM/E  [of  ?reA*J  and  axri^x,  Gr. 
Seed]Plant<z ,  are  fuch  Herbs  or  Plants  as  have  more 
than  Four  Seeds  fucceeding  each  Flower,  and  this 
without  any  certain  Order  or  Number. 

Thefe  Mr.  Ray  makes  to  be  a  diftindt  kind  of 
Herbs, calling  them  Herbcs  femine  nudoPolyfperma : 
Where  by  Semine  nudo  he  means  fuch  Seeds  as 
do  not  put  off",  fpontaneoully,  the  Integuments  or 
Coverings  which  they  either  have,  or  appear  to 
have,  but  fall  covered  with  it  from  the  Mother- 
Plant. 

Thefe  kind  of  Herbs  he  divides  into  Two  forts. 

1.  Such  as  have  a  Calyx  or  P  erianthium  to  their 
Flower ;  and  this  confifting  either  of, 

1  o  Three  Leaves ;  the  Flower  alfo  being  Tripe- 

p  taJous ,  or  having  but  Three  Leaves :  As,  the 
Plantago  Aquatica ,  and  the  Sagittaria ,  both 

1  Water-Plants. 

Or  where  the  Flower  is  Polypetalous ,  and  the 
Calyx  falling  together  with  the  Flower ;  as 
in  the  Chelidonium  mums ;  or  remaining  af¬ 
ter  the  Flower  is  dropt,  as  in  the  Llepatica 
mobilis. 

2.  Five  Leaves ;  in  fame  Deciduous  with  the 
Flower,  as  in  the  Ranunculus.  In  others  Pe¬ 
rennial \  as  in  the  Helleborus  niger  ferulaceus ; 
or  Annual ,  as  in  the  Flos  Adonis. 

3.  Eight  Leases-,  as  the  Malva  and  Alcea. 

4.  Ten  Leaves ;  as  the  Carrophylla,  Fragraria , 
P entaphyllum ,  Termentilla ,  Argentina ,  Althaea, 
and  Pentaphylloides. 

II.  Such  as  have  no  Calyx  or  P erianthium ;  as 
the  Clematis ,  Filipendula ,  Ulmaria,  Anemone  Ne- 
morum ,  Pul  fat  ilia,  he. 

POMELS,  [in  Heraldry ]  are  green  roundles ;  fa 
called  by  Englifb  Heralds,  who  exprefs  different 
coloured  Roundles  by  different  Names. 

POMIFEROUS  Herbs ,  are  (according  to  Mr. 
Ray,)1!' uch  as  have  the  largeft  Fruit  of  any  Plants 
whatever,  and  this  covered  with  a  thick  hard 
Rind  or  Bark  ;  by  which  they  are  diftioguifhed 
from  the  Bacciferous  Herbs,  which  only  have  a  thin 
Skin  over  the  Fruit. 
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Thefe  kind  of  Plants  have  a  naked  Monopetalous 
Flower,  divided  into  Five  Jaggs  or  Partitions, 
and  growing  on  the  top  of  the  lucceeding  fruit. 
And  thefe  either  are, 

i .  Capreolate ,  or  creeping  along  the  Ground,  &c. 
by  means  of  their  Tendrils,  (Capreoli)  as  the 
Cucurbit  a ,  Melo ,  Cucumis ,  Cepo ,  Be  Ifamina, 
Anguria ,  and  Colocynthis.  Or, 


2.  Without  Capreoli  or  Tendrils ;  as  the  Cucur¬ 
bit  a  Clypeata ,  or  Melo-Cepo ,  Clypeiformis. 

POMIFEROUS  Trees,  (fee  Trees)  are  fuch  as 
have  their  Flower  on  the  top  of  the  Fruit,  and 
their  Fruit  in  the  Form  of  an  Apple  or  Pear, 


POMMEE,  Pomette ,  [in  He¬ 
raldry ]  as  a  crofs  Pomme  or  Pom- 
rnette  is  a  Crofs  with  a  Ball  or 
Knob  at  each  end,  called  alfo  a 
Trophee . 


POMPHOLYGODES,  Gr.  of 

Gr.]  Urine  with  many  Bubbles  upon 
it ;  which  are  frequent,  if  the  Body  be  puft  up  or 

pained.  Blanchard .  > 

POMUM  Adami,  is  a  Protuberance  in  thelore- 
fide  of  the  Throat;  fo  called,  becaufe  ’tis  foolifhly 
thought  a  piece  of  the  Apple  ftuck  in  Adam  s 
Throat,  as  part  of  his  Puniftiment,  and  hence  de¬ 
rived  to  his  Pofterity.  Blanchard. 

In  Reality  ’tis  only  the  Convex  part  of  the  firft 
Cartilage  of  th c  Larynx,  called  Scutiformis.  This 
is  greater  in  Men  than  in  Women. 

PONE,  is  a  Writ,  whereby  a  Caufe  depending 
in  the  County  Court,  or  other  Inferior  Court,  is 
removed  into  the  Common-Pleas. 

PONE  per  Vadium ,  is  a  Writ  to  the  Sheriff  to 
take  Surety  of  one  for  his  Appearance  at  a  Day 

afligned.  ,  , 

PONENDIS  in  Affifis,  is  a  Writ  founded  upon 
the  Statute  of  JVeJl.  2  cap.  38.  and  upon  the  Sta¬ 
tute  Articuli  Super  Chartas ,  cap.  9.  Which  Sta¬ 
tutes  fhew  whatPerfons  Sheriffs  ought  to  impan- 
nel  upon  Ajfifes  and  Juries,  and  what  not. 

PONENDUM  in  B allium,  is  a  Writ  command¬ 
ing  aPrifoner  to  be  bailed,  in  Cafes  Bailable. 

PONENDUM  Sigillum  ad  exceptionem ,  is  a 
Writ  whereby  the  King  willeth  the  Juftices,  ac¬ 
cording  to  the  Statute  of  JVeJl.  2.  to  put  their  Seals 
to  Exceptions  laid  in  by  the  Defendant  againft  the 
Plaintiff’s  Declarations,  or  againft  the  Evidence, 
Verdid,  or  other  Proceedings  before  the  Juftices. 

PONS  Cerebri ,  (by  fome)  is  a  Congeries  or 
Heap  of  innumerable  Filaments  divaricated  out 
of  the  Solider  Subftance  of  the  Brain,  whence  all 
the  Nerves  take  their  Rife. 

PONTAGE,  is  a  Contribution  towards  the 
Maintenance  or  Re-edifying  of  Bridges.  It  may 
alfo  fignifie  Toll  taken  to  this  Purpofe  of  thole 
that  pafs  over  Bridges. 

PONTIBUS  Reparandis ,  is  a  Writ  diredled  to 
the  Sheriff,  f£c.  willing  him  to  charge  one  or  more 
to  Repair  a  Bridge,  to  whom  it  belonged. 

PONTON,  in  Fortification,  is  a  Bridge  made 
of  two  Boats,  at  fomeDiftance  one  from  another, 


both  covered  with  Planks  ;  as  alfo  the  Internal 
Space  betwixt  them.  They  have  Props  and  Rails 
on  each  fide ;  and  the  whole  Structure  ought  to  be 
fo  folid,  as  to  be  able  to  tranfport  the  Horfe,  to¬ 
gether  with  Cannon  and  Baggage,  as  well  as  the 
Infantry. 

PONTON ;  The  late  invented  Ponton  is  a 
Boat  of  Tin  or  rather  Batten ,  eight  Yards  long 
and  two  broad,  having  a  large  Ring  at  each  Cor¬ 
ner:  When  the  Army  marches  it  is  laid  on  a 
Carriage,  and  drawn  by  five  Horfes.  Each  Boat 
hath  an  Anchor ,  and  Cable ,  and  Baulks ,  and  Chejls 
belonging  to  it.  The  Baulks  are  feven  Yards  long 
and  about  five  or  fix  Inches  fquare  :  The  Chejls 
are  Boards  joined  together  by  Wooden  Bars  about 
a  Yard  broad  and  four  Yards  long.  When  thefe 
Pontons  are  to  be  ufed,  they  are  flipp’d  into  the 
Water,  and  placed  about  two  Yards  afunder,  ha¬ 
ving  a  ftrong  Rope  running  through  the  Rings, 
which  is  fattened  on  each  Side  the  River  you  would 
pafs  over,  to  a  Tree,  Stake,  &c.  The  Baulks  or 
Beams  are  laid  acrofs  the  Boats  at  a  dueDiftance, 
and  the  Chefts  upon  them ;  and  thefe  are  joined 
clofe  to  make  a  Bridge,  over  which  Foot,  Horfe, 
and  even  a  Train  of  Artillery  may  pafs. 

PONT  Volant ,  or  the  Flying  Bridge,  ufed  in 
Sieges,  is  made  of  two  fmall  Bridges  laid  one  o- 
ver  another ;  and  fo  contrived,  by  the  means  of 
Chords  and  Pulleys  placed  along  the  fides  of  the 
Under  Bridge,  that  the  Upper  can  be  pulhed  for¬ 
wards ’till  it  joins  the  Place  where  it  is  to  be  fixed; 
but  however  the  whole  Length  of  both  thefe 
Bridges  muft  not  be  above  Four  or  Five  Fathom 
long,  left  they  fhould  break  with  the  Weight  of 
the  Men.  Thefe  are  chiefly  ufed  to  furprife  Out¬ 
works  or  Polls  that  have  but  narrow  Moats. 

POOP  of  a  Ship ,  is  the  Floor  or  Deck  over  the 
Round-houfe  or  Matter’s  Cabin,  being  the  higheft 
or  uppermoft  part  of  her  Hull,  a-Jlern. 

POPLES,  [in  Anatomy ]  that  Part  where  the 
Thigh  is  joined  to  the  Tibia.  L. 

POPLITEAFi?»tf,  is  the  Vein  of  the  Ham,  and 
fometimes  reaches  down  the  back  of  the  Leg  even 
to  the  Heel.  This  comes  from  the  Iliacal  Branches 
of  the  Vena  Cava ;  which,  after  they  defcend  as 
low  as  the  Thighs,  are  called  Crurales. 

POPLITEUS,  by  fome  called  Subpopliteus,  is 
a  Mufcle  of  the  Leg,  which  arifeth  with  a  Ihort 
ftrong  Tendon  from  the  External  Head  of  the  In¬ 
ferior  Appendix  of  the  Os  Femoris ;  from  whence 
defcending  obliquely  over  the  Jun&ure,  becomes 
Flelhy,  and  expanding  it  felf,  is  fo  inferted  to  the 
fuperior  Part  of  the  Tibia  internally,  immediate¬ 
ly  below  its  Superior  Appendix.  This  afltfts  the 
other  Mufcles  in  bending  the  Tibia,  and  alfo  An¬ 
tagonized  the  Biceps ,  by  turning  the  Foot  and 
Toes  outwards  when  we  lit  with  our  Knees 
bended. 

PORES,  are  fmall  Interftices,  Spaces,  or  Va¬ 
cuities  between  the  Particles  of  Matter  that  con- 
ftitute  every  Body,  or  between  certain  Aggregates 
or  Combinations  of  them.  Thus,  for  Inftance, 
thofe  little  imperceptible  Holes  in  the  Skin,  thro* 
which  the  Sweat  and  Vapours  infenfibly  breathe 
out  of  the  Body,  are  called  Pores ;  and  the  having 
of  fuch  Holes  or  Pores  in  any  Body,  is  called  Po- 
rofty  or  Poroufnefs. 

The  Honourable  Mr.  Boyle  has  written  a  Parti¬ 
cular  EJJay  on  the  Porofity  of  Bodies;  in  which  he 
proves, That  the  molt  Solid  Bodies  that  are,  have 
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fome  kind  of  Pores.  And  indeed,  if  they  had  not, 
all  Bodies  would  be  alike  Specifically  weighty. 

PORES.  Sir  If.  Newton  in  his  Opticks  (hews, 
that  Bodies  are  much  more  rare  and  porous  than 
is  commonly  believed.  Water  is  19  times  lighter 
and  confequently  rarer  than  Gold  ;  and  Gold  is  fo 
rare  as  very  readily  and  without  the  leaft  Qppofi- 
tion  to  tranfmit  theMagnetick  Effluvia ,  and  eafily 
to  admit  Quick-filver  into  its  Pores,  and  to  let 
Water  pals  through  it;  for  a  Concave  Sphere  of 
Gold  hath,  when  filled  with  Water  and  folder’d 
up,  upon  p re ffing  with  great  Force,  let  the  Wa¬ 
ter  fqueeze  through  it,  and  Hand  all  over  its  out- 
fide  in  multitudes  of  fmall  Drops  like  Dew,  with¬ 
out  burfting  or  cracking  the  Gold,  as  he  was  in¬ 
formed  by  an  Eye-witnefs.  Whence  we  may  con¬ 
clude,  that  Gold  hath  more  Pores  than  folid  Parts , 
and  by  Confequence,  that  Water  hath  above  40 
Times  more  Pores  than  Parts.  And  he  that  fhall 
find  out  an  Hypothefis  to  folve  how  Water  can  be 
thus  rare ,  and  yet  not  be  capable  of  Compreffion 
by  Force,-  may  doubtlefs  by  the  fame  Hypothefis 
make  Gold  and  Water,  and  all  other  Bodies,  as 
much  rarer  as  he  pleafes* 

So  that  Light  may  find  a  ready  Paflage  thro’ 
tranfparent  Subftarices,  there  being  ©pen  and  free 
Space  fufficient  for  fuch  a  Paflage.  We  find  that 
the  Magnet  tranfmits  its  Vertue  without  any  fen- 
fible  Diminution  or  Alteration,  through  all  cold 
Bodies  that  are  not  Magnetick,  as  Gold,  Silver, 
Brafs,  Glafs,  Water,  tAc.  The  gravitating  Pow¬ 
er  of  the  Sun  (if  you  will  explain  it  Mechanically) 
istranfmitted  entire  through  all  the  vaft  Planetary 
Bodies,  fo  that  with  an  equable  Force  it  afts  thro* 
all  their  Parts,  even  to  their  very  Centres;  i.  e.  ac¬ 
cording  to  the  Quantity  of  Matter  in  each  Part. 
The  Rays  of  Light,  let  ’em  be  either  Bodies  actu¬ 
ally  coming  to  us  from  the  Sun,  or  only  Motions 
or  Impreflions  upon  the  Medium ,  move  in  Right- 
Lines,  and  are  hardly  ever,  unlefs  by  great  Chance, 
reflected  back  again  in  the  fame  Right-Line  after 
their  Impingence  on  ObjeCts ;  and  yet  we  fee  that 
Light  is  tranfmitted  to  the  greateftDiftances  thro* 
Pellucid  Bodies,  and  that  in  Right-Lines.  Now 
how  Bodies  fliould  have  Pores  fufficient  for  thefe 
EfFeCts  is  hard  to  conceive,  but  yet  not  impoffible. 
For  Sir  If.  Newton  hath  fhewn.  That  the  Colours 
of  all  Bodies  arife  from  their  Particles  being  of 
fuch  a  determinate  Size  or  Magnitude:  (See  Co¬ 
lours.)  Wherefore  if  we  conceive  thole  Particles  to 
be  fo  difpofed,  as  that  there  is  as  much  of  Porofity 
or  Space  interfperfed  between  them  as  the  Quan¬ 
tity  of  thefe  Particles  amounts  to.  And  in  like 
Manner,  if  you  fuppofe  thefe  Particles  to  be  com- 
pofed  of  others  much  lei's,  and  that  thefe  have  as 
much  interfperfed  Vacuity  as  their  Quantity  a- 
mounts  to ;  and  fo  on  till  at  laft  you  come  to  fo¬ 
lid  Particles  without  any  Pores:  Then  if  in  any 
Body  there  be  3  (for  Inftance)  of  thefe  Sizes  of 
Particles,  and  that  the  laft  be  of  the  folid  or  leaft 
Sort ;  that  Body  will  have  7  Times  as  much  Vacui¬ 
ty  as  Solid  Matter.  If  you  fuppofe  4  fuch  De¬ 
grees  or  Sizes  of  Particles,  and  that  the  laft  and 
leaft  be  folid ;  the  Body  will  have  1 5  Times  as 
much  Pores  as  Solidity.  If  you  imagine  any  Body 
to  have  5  fuch  Degrees  or  Sizes  of  Particles,  it 
will  have  3  r  Times  as  much  Space  as  Solidity  in¬ 
terfperfed  :  And  if  it  have  6  fuch  Sizes  of  Particles 
as  before,  it  will  have  63  Times  as  much  Vacuity, 
as  Solid  Matter,  and  fo  on.  And  perhaps*  in  the 
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wonderful  Conformation  and  Fabrick  of  Natural 
Bodies  there  may  be  other  Proportions  of  Space  to 
Matter  to  us  wholly  unknown,  whence  *t.is  poi- 
fible  there  may  be  yet  far  greaterQuantities  of  Va¬ 
cuity  interfperfed  in  Bodies. 

PORIME,  (Gr.  in  Geometry,  is  a  Theo¬ 

rem  or  Propolition  fo  eafie  to  be  demon  ft  rated,, 
that  *tis  almoft  felf-evident ;  as,  That  a  Chord  is 
all  of  it  within  the  Circle.  And  on  the  contrary 
they  call  that  an  Aporime ,  which  is  fo  difficult  as 
to  be  almoft  impoffible  to  be  demonftrated ;  as 
the  Quadrature  of  the  Circle  is  now,  and  as  the 
Squaring  of  any  Affigned  Portion  of  Hippocrates 
his  Lunes  was,  ’till  a  little  while  ago. 

PORISME,  Proclus  and  Pappus  define  this  Geo¬ 
metrical  Term  to  fignifie  a  kind  of  Theorem,  in 
the  form  of  a  Corollary,  which  is  dependent  up¬ 
on,  or  deduced  from  fome  other  The-o'fem  alrea¬ 
dy  demonftrated.  And  ’ tis  commonly  u, fed  to  fig¬ 
nifie  fome  General  Theorem,  which  is  difcovere-d 
from  finding  out  fome  Geometrical  Place-:  As, 
for  Inftance,  if  a  Man  hath  found  out  by  Algebra, 
or  any  other  Method  how  to  Conllrudt  a  Local 
Problem ;  and  from  that  Place  fo  co nil ru died  and. 
demonftrated,  hath  deduced  fome  General-  Theo¬ 
rem,  that  Theorem  is  by  the  Geometrick  Writer^ 
called  a  Porifm.  Of  thefe  Porifms ,  Mr.  Qzknam, 
in  his  French  Mathematick  Dictionary,  gives  many 
ufeful  Inftances;  which  fee. 

PORISTICK  Method ,  in  Ma-thematicks,  is  that 
which  determines  when ,  by  ivhat  way,  and-  hou) 
many  different  ways,  a  Problem  may  be  refol.ved. 

POROCELE,  is  a  Rupture  proceeding  from 
Callous  Matter,  or  the  Stone.  Blanchard. 

POROTICA,  are  Medicines,  which,  by  dry¬ 
ing,  thickening,  and  aftringent  Qualities,  turn  part 
of  the  Nouriihment  into  Brawny,  Callous-,  Mat** 
ter.  Blanchard. 

POROSITY.  See  Pores. 

PORTA,  the  fame  with-  Vena  Porta. 

PORT  the  Helmy  a  Sea-Term,  fignifying  to  put 
theHelm  to  the  Left  or  Larboard  Side  of  the  Ship  » 
but  however  they  never  fay  Larboard  the  Hebn, 
but-  always  Port  it ;  tho’  they  fay  Starboard  the 
Helmy  when  it  is  to  be  put  to  the  Right  fide  of 
the  Ship.  A  Ship  is  faid  to  Heel  a-porty  when  (he 
fwims  not  upright,  but  leans  to  the  Left  fide.  The 
Word 

PORT,  alfo  fignifies  a  Haven  or  Harbour  ;  as- 
alfo  the  Holes  in  a  Ship’s  fide  thro’  which  her 
Great  Guns  are  put  out. 

PORT -Lajly  the  fame  as  the  Gun-wale  of  4 
Ship  ;  therefore  they  fay  a  Yard  is  down  a  Port- 
Lafl ,  when  it  lies  down  on  the  Deck. 

PORT  A  or  Vena  Porta :  Dr.  Veil  in  Animal  Se- 
cretiony  p.  36,  37,  (Ac.  thinks  that  he  hath  found- 
out  the  trueUfe  of  this  Veiny  (of  which  you  have 
a  largeDefcription  in  the  Vol.  I.  under  V ena-P orta) 
which  is,  that  the  Bile  being  to  be  mixed  with  the 
Chyle  as  it  comes  out  of  the  Stomach  into  th e  Duo¬ 
denum,  could  no  where  be  fo  convenrentlyfecern- 
ed  from  the  Blood,  as  where  the  Liver  is  placed : 
But  if  all  the  Branches  of  the  Caliack  Artery  car¬ 
ried  all  the  Blood  to  the  Liver,  from  which  the 
Gall  was  to  be  leparated ;  it  is  evident,  cpnfider 
ring  the  nearnefs  of  the  Liver  to  the  Heart*  and 
the  inteftine  Motion  of  the  Bloqd,.  that  io  vilcid-a 
Secretion  as  the  Gall  is,  could  never  have  been 
formed  in  the  Blood,  and  confequently  could  never 
£  F  f  have 
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have  been  fecreted  by  any  Gland  in  that  Place. 
In  this  Cafe  Nature  is  forced  to  alter  her  conftant 
Method  of  fending  the  Blood  to  all  the  Parts  of  the 
Body  by  the  Arteries.  Here  fhe  forms  a  Vein, 
(which  is  no  Branch  of  the  Cava ,  as  all  the  others 
are)  and  by  it  fhe  fends  the  Blood  from  the  Branch¬ 
es  of  the  Mefenterick  and  Caeliack  Arteries,  (after 
it  hath  palled  thro’  all  the  Inteftines;  Stomach, 
Spleen,  Call,  and  Pancreas)  to  the  Liver.  By  this 
extraordinary  Contrivance  the  Blood  is  brought  a 
great  way  about  before  it  arrives  at  the  Liver; 
and  its  Celerity  is  extremely  diminifhed  •,  fo  that 
all  the  Corpufcles  which  are  to  form  the  Bile,  may 
have  fufficient  Time  to  attract  one  another,  and 
unite  before  they  come  to  the  fecerning  Vefiel. 
And  thus,  faith  he,  have  we  found  out  the  true 
Ufe  of  the  Porta ;  which  he  confirms  afterwards, 
by  fhewing  wharNature  doth  further  in  Profecu- 
tion  of  the  fame  Defign  ;  in  increafing  the  Cavities 
of  all  the  Arteries  as  they  divide,  and  that  as  the 
Trunk  of  the  Mefenterick  Artery  bears  a  leiler 
Proportion  to  its  Branches  than  the  Aorta  does  to 
its  Branches;  fo  the  Branches  of  the  Mefenterick 
Artery  are  likewife  lefs  in  Proportion  to  their  Con¬ 
jugate  Veins  than  the  Aorta  is  to  the  Vena  Cava . 
The  defcending  Trunk  of  the  Aorta  below  the  E- 
mulgents  is  to  the  Vena  Cava  at  the  fame  Place, 
as  324  is  to  441.  But  a  Branch  of  the  Mefenterick 
Artery  is  to  its  correfponding  Branch  of  th e Porta 
as  9  to  25  :  And  therefore  the  Blood  in  the  Bran¬ 
ches  of  the  Porta  moves  above  1 77  Times  Slower 
than  it  does  in  the  Trunk  of  the  Mefenterick  Ar¬ 
tery,  and  then  only  upon  the  Account  of  the  In- 
creafe  of  the  Diameters  of  the  Veflels.  So  necef- 
fary  is  it  to  abate  the  Rapid  Inteftine  Motion  of 
the  Blood,  which  would  otherwife  hinder  theCo- 
alefcence  of  the  Particles  for  the  Formation  of 
the  Gall. 

PORTABLE  Barometer ,  was  firft  invented  by 
the  Honourable  Mr.  Boyle ,  and  was  effe&ed  by 
making  the  Torricellian  Experiment  in  a  long 
Glafs  Tube,  fealed  at  the  Top,  and  bent  near  the 
bottom  up  again,  parallel  to  the  longer  Leg.  For 
by  this ‘means  the  Quick- filver  in  the  open  and 
fhorter  Leg,  fupplied  the  Place  of  the  ftagnant 
Mercury  in  the  Bafon  or  Ciftern.  The  Inftru- 
ment  was  all  of  one  piece,  and  might  eafily  be 
carried  from  Place  to  Place  without  fpilling  the 
Mercury.  By  which  means,  Obfervations  of  the 
Weight  of  the  Atmofphere  might  be  readily  made 
on  the  Tops  of  Hills,  Bottoms  of  Mines,  fsY. 

But  this  open  Tube  could  not  'be  carried  about 
with  fo  much  Eafe  and  Safety  as  thofe  Portable 
Barometers  which  are  now  in  Ufe,  and  which  was 
made  by  Mr.  John  Patrick,  Torricellian  Operator 
in  the  Old  Bailey,  with  very  great  Exadlnefs  and 
Neatnefs :  For  in  thefe  there  is  an  Invention  to 
ferew  the  Mercury  quite  up  to  the  Sealed  end 
of  the  Tube,  by  which  means  it  will  not  fwag  up 
and  down  in  the  Carriage,  and  fo  by  its  great 
Weight  endanger  the  breaking  of  the  Tube.  See 
Barometer. 

PORT AIL,  [in  Architecture]  the  Face  or  F ron- 
tifpiece  of  a  Church  viewed  on  the  Side  where 
the  great  Door  is. 

PORTAL,  [in  Architecture']  a  little  fquare 
Corner  of  a  Room  cut  oft'  from  the  reft  oT  the 
Room  by  the  Wainfcot,  common  in  antient  Build¬ 


ings  but  now  defpifed;  alfo  a  little  Gate  or  Per-' 
tella ,  where  there  are  2  Gates  of  a  different  Big- 
nefs. 

PORTATE,  [in  Heraldry]  as 
a  crofs  Portate  is  a  crofs  that  does 
not  ftand  upright,  as  croftes  gene¬ 
rally  do  ;  but  lies  athwart  theEf- 
cutcheon,  in  Bend,  or  as  if  it  were 
carried  on  a  Man’s  Shoulders. 


PORTCULLICE,  Herfe ,  or  Sarazine,  in  For¬ 
tification,  fignifie  feveral  great  Pieces  of  Wood  laid 
or  joined  acrofs  one  another  like  an  Harrow,  and 
at  the  Bottom  it  is  pointed  at  the  end  of  each  Bar 
with  Iron.  Thefe  formerly  ufed  to  hang  over  the 
Gate-ways  of  Fortified  Places,  to  be  ready  to  let 
down  in  Cafe  of  a  Surprize,  when  the  Enemy 
Ihould  come  fo  foon,  as  that  there  is  no  Time  to 
fhut  up  the  Gates.  But  now  a-days  the  Orgues  are 
more  generally  ufed,  as  being  found  to  be  much 
better.  See  Orgues. 

PORT  VENT  [in  an  Organ]  is  a  wooden 
Pipe,  well  clofed,  which  ferves  to  convey  the 
Wind  from  the  Bellows  to  the  found  Board  of  the 
Organ. 

PORT  Ropes  [in  a  Ship]  are  thofe  that  are  ufed 
to  hale  up  the  Port  of  the  Ordnance. 

PORTFIRE,  is  a  Compofition  of  Metal,  Pow¬ 
der,  Sulphur  and  Salt-Petre  drove  into  a  Cafe 
of  Paper,  but  not  very  hard ;  ’tis  about  9  or  10 
Inches  long,  and  is  ufed  to  fire  Guns  and  Mortars 
inftead  of  Match. 

PORTICO,  or  Porch,  in  Arcbitedlure,  is  a 
long  Place  cover’d  either  with  a  vaulted  Roof,  or 
an  even  Floor,  fupported  by  Pillars.  But  this 
Word  may  be  applied  to  fignifie  all  manner  ofDif- 
pofitions  of  Columns  in  a  Gallery. 

PORTIFORUM,  was  formerly  an  Enfign  or 
Banner,  which  was  provided  in  all  Cathedral  and 
moft  Parochial  Churches,  to  be  folemnly  carried 
in  the  Front  of  any  Proceflion. 

PORTIONER,  where  a  Parfonage  is  ferved 
fometimes  by  two,  or  fometimes  by  three  Mini- 
fters  alternately.  The  Minifters  are  called  Por- 
tioners,  becaufe  they  have  but  their  Portion,  or  Pro¬ 
portion  ofTythes  or  Profits  of  the  Living. 

PORTMANNIMOTE,  fometimes  hath  been 
ufed  for  Portmote ,  which  fee. 

PORTMOTE,  fignifies  a  Court  kept  in  Ha¬ 
ven  Towns,  as  Swainemote  in  the  Foreft,  and  is 
called  the  Portmote  Court. 

PORTMOTE,  is  a  Convention  or  Meeting  of 
the  Inhabitants  of  a  Port  of  a  Burgh,  in  which  fome 
Cuftomary  Duties  were  anciently  paid  to  the  Lord 
of  the  Fee. 

PORT-NAILS,  are  fuch  Nails  as  arp  ufed  to 
fallen  the  Hinges  to  the  Ports  of  the  Ships. 

PORTOISE,  aboard  a  Ship,  is  the  fame  with 
Portla/l ,  or  the  Gunwale ;  and  as  they  fay  the  Yard 
is  down  aPortlaJl ,  when  it  lies  down  on  the  Deck, 
fo  for  a  Ship  to  ride  a  Portoife,  is  to  ride  with  her 
Yards  a  Portlajl ,  or  ftruck  down  on  the  Deck. 

PORTRAITS,  is  the  Painters  Word  for  Pi- 
£tures  of  Men  and  Women  (either  Heads,  or 
greater  Lengths)  drawn  from  the  Life  ;  and  the 
Word  is  ufed  to  diftinguifh  this  kind  of  Face- 
Painting  (as  it  is  often  called)  from  Hiftory- 
Painting. 

PORT- 
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PORTREVE,  is  the  Title  for  the  Chief  Ma¬ 
giftrate  in  fome  Sea-Coaft  Towns:  And  Cambden 
in  his  Brit,  faith,  the  Chief  Magiftrate  of  London 
was  fo  called  in  William  the  Conqueror’s  Time,  as 
appears  by  a  Charter  of  his  to  this  City.  In  Ri¬ 
chard  the  Firft’s  Time,  the  City  was  governed  by 
two  Bailiffs  appointed  by  the  King;  but  prefently 
after  King  John  granted  them  a  Mayor  for  their 
yearly  Magiftrate. 

PORTSOKNE,  the  Soke  or  Liberties  of  any 
Port  ;  i.  e.  City  or  Town. 

PORUS  Bilariut ,  or  Meatus  Hepaticus ,  is  a 
Pipe  or  Channel  palling  direftly  from  the  Liver 
to  the  DuClus  Communis ,  and  which  tranfmits  the 
Bile  from  the  Liver,  by  the  Intervention  of  fome 
fmall  Glandules.  Within  the  Liver,  its  Trunk 
and  Branches  are  inverted  with  a  double  Coat : 
A  Proper  one  which  it  retains  alfo  without  the 
Liver ;  and  another  common  to  it  and  the  Porta , 
called  Capfula  Communis ,  which  it  hath  from  the 
Membrane  of  the  Liver.  In  this  common  Coat, 
this  Porus  and  the  Porta  are  fo  clofely  enwrapped, 
that  at  lirft  they  appear  but  one  Velfel ;  but  if  you 
hold  them  up  to  the  Light,  you  will  difcoverVef- 
fels  of  two  Colours ;  and  then  you  may  dexte- 
roufly  rip  up  the  Capfula ,  and  fo  lay  them  open. 
Its  Roots  within  the  Liver  are  equally  divided 
with  thofe  of  the  Porta  everywhere,  except  in  that 
•little  Space  where  the  Roots  of  the  Vefica  are 
fpread  on  the  Right  fide  of  the  Liver;  and  they  are 
both  larger  and  more  numerous  than  thofe  of  the 
Vefica,  drawing  Choler  from  all  Parts  of  the  Liver 
almoft.  And  this  Porus  Bilarius  feems  to  be  a 
more  necelfary  Part  than  the  Gall-Bladder,  or  Ve¬ 
fica  ;  becaufe  in  many  Creatures,  as  Red  and  Fal¬ 
low  Deer,  Horfes,  &c.  the  Vefica  is  wanting,  but 
none  want  this.  Without  the  Liver,  ’tis  as  wide 
again  as  the  Meatus  Cyficus ,  with  which  it  joins 
at  two  Inches  Diftance  from  the  Liver;  and  fo 
both  make  up  the  DuCtus  Choledochus  Communis. 
The  Porus  hath  no  Valve  in  its  whole  Progrefs ; 
only  the  Duftus  Commmnis ,  at  its  Entrance  into 
the  Inteftines,  having  pierced  the  Outer  Coat, 
partes  between  that  and  the  Middlemoft  Coat,  for 
about  the  izth part  of  an  Inch;  and  then  piercing 
that  alfo,  marches  down  farther  between  it  and 
the  Inner  Coat  of  the  Gut,  for  about  half  an  Inch, 
and  at  laft  opens  with  a  round  Mouth  into  thelnte- 
ftine:  So  that  this  Oblique  Infertion  (like  that 
of  the  Ureters  into  the  Urinary  Bladder)  ferves 
inftead  of  a  Valve,  to  hinder  any  thing  from  Regur¬ 
gitating  out  of  the  Guts  into  this  Dud:  And  this 
is  farther  prevented  alfo  by  the  flaggy,  loofeCon- 
ftitution  of  the  Inner Tunick  of  the  Guts;  which, 
when  any  thing  would  enter,  the  Mouth  of  theiV 
rus  claps  clofe  upon  it,  and  flops  it.  There  are 
no  Anafomofes  between  the  Roots  of  this  Dud  and 
thofe  of  the  Porta ,  as  have  been  often  faid ;  For 
the  Extreme  Capillary  Twigs  of  the  Porus  termi¬ 
nate  in  the  Parenchyma  of  the  Liver,  out  of  whofe 
Glandules  they  imbibe  the  Choler,  there  ftepara- 
ted  from  the  Blood. 

POSE',  [in  Heraldry ]  fignifies 
a  Lion,  Horfe,  or  other  Beaft, 
with  all  4  Feet  on  the  Ground 
to  intimate  he  is  not  in  a  moving 
Pofture. 


POSITION,  or  Site ,  is  an  Affedion  of  Place, 
and  exprefles  the  manner  of  any  Body’s  being  in 
a  Place:  This  therefore  is  not  Place ,  nor  indeed 
hath  it  any  Quantity  ;  as  Sir  If  Newton  well  ob- 
ferves  in  Princip.  Mat  hem.  p.  6. 

POSITION,  [in  Architecture]  the  Situation  of 
a  Building  in  refped  to  the  Points  of  the  Hori¬ 
zon. 

POSITION,  [in  Aflronomy]  the  Portion  of  the 
Sphere  is  either  Right,  Parallel,  or  Oblique,  whence 
arifes  the  inequality  of  our  Days,  difference  of 
Seafons,  &c. 

Circles  of  POSITION,  [in  Afronomy]  are  fix 
great  Circles  which  pafs  thro’  the  Interfedion  of 
the  Meridian  and  Horizon,  and  divide  the  Equa¬ 
tor  into  r  2  equal  Parts. 

POSITION,  or  the  Rule  of  Poftion ,  otherwife 
called  the  Rule  of  Faljhood ,  is  a  Rule  in  Arithme- 
tick,  wherein  any  Number  is  taken  to  work  the 
Queftion  by,  inftead  of  the  Number  fought;  and 
fo  by  the  Error  or  Errors  found,  we  find  the  Num¬ 
ber  required. 

This  Rule  of  Falfe  Poftion  is  of  two  kinds,  viz . 
Single  and  Double. 

POSITION  Single )  is  when  there  happens  in  the 
Propofition  fome  Partition  of  Numbers  into  Parts 
Proportional ;  and  then  at  one  Operation  the  Que¬ 
ftion  may  be  refolved,  by  this  Rule. 

Imagine  a  Number  at  pleafure,  and  work  there¬ 
with  according  to  the  Tenor  of  the  Queftion,  as 
if  it  were  the  true  Number;  and  what  Propor¬ 
tion  there  is  between  the  Falfe  Conclufion  and 
the  Falfe  Pofition,  fuch  Proportion  hath  the  Gi¬ 
ven  Number  to  the  Number  fought:  Therefore 
the  Number  found  by  Argumentation  fhall  be  the 
firft  Term  of  th zRule  of  Three ,  and  the  Number 
fuppofed  fhall  be  the  fecond  Term,  and  the  Gi¬ 
ven  Number  fhall  be  the  third  Term. 

Example , 

Three  Men,  A,  B ,  and  C,  confent  to  buy  a 
Ship  for  220 /.  So  that  B ,  muft' pay  twice  as 
much  as  A ,  and  C,  four  times  as  much  a sB.  How 
much  muft  each  Man  pay  ? 

Anfwer.  Suppofe  A.  paid  8  /.  then  (according 
to  the  Queftion)  B.  muft  pay  16  /.  and  C.  four 
times  as  much,  i.  e.  64  /.  But  all  thefe  Numbers 
added  together,  make  no  more  than  88  /.  where¬ 
as  there  fhould  be  220  /.  Yet  by  the  help  of  this 
Number,  I  fay.  If  88  /.  come  of  8  /.  of  what 
comes  220/.  wherein  the  Work  is  gain’d  20/. 
for  the  Part  of  A.  Then  B.  muft  pay  40  /.  and 
C.  160  ;  which  added  together,  give  220/.  the 
Number  propounded. 

Pofition  falfe.  Concluf.  true . 
Pofition  8  88  /.  :  8/.  : :  220  /.  :  20  /.  A 
Double  16  40  5. 

Quadruple  64  160  C. 

88  220  Proof. 


If  there  be  a  Fra&ion  or  Fraflions  in  the  Que¬ 
ftion,  then  for  more  Facility  in  Proceeding  take 
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fuch  a  Number  for  the  Pofition  as  may  be  equally 
parted  by  the  Parts  expretVd  in  the  Queftion. 

In  Queftions  propounded,  it  happens  fo  me  times 
that  a  Number  ftands  unalterable  by  the  Fractions 
given,  and  fo  may  be  fubtraded  from  the  Sum 
given,  and  fet  by  ’till  the  Operation  be  made  with 
the  reft,  and  then  restored  again. 

POSI  HON  Double,  is  when  there  can  be  no 
partition  in  the  Numbers  to  make  a  Proportion: 
Therefore  you  mpft  make  a  Suppofiiion  twice, 
proceeding  therein  according  to  the  Tenor  of, the 
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144-2  =  1 67 
l  c- —  2  8  S 
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If  the  Suppofitions  had  been  12  and  10,  the  Er- 


Queftion  ;  and  if  either  of  the  fuppofed  Numbers  Tors  being  both  — ,  the  Operation  would  baveftood 
happens  to  folve  the  Proportion,  the  Work  is  done ;  thus,  as  before,  becapfe  the  Errors  are  alike, 
but  if  not,  obferve  the  Errors,  and  whether  they 


be  greater  or  Jefler  than  the  Refolntion  required, 
and  mark  the  Errors  accordingly,  with  the  Signs 


Firft 

Pofition 


Iv¬ 


or 

Then  multiply  con tfari wife  the  one  Pofition  by 
the  other  Error  ;  and  if  the  Errors  be  both  too 
great,  or  both  too  little,  fubtrad  the  one  Product 
from  the  other,  and  the  one  Error  from  the  other, 
and  divide  the  Difference  of  the  Produds  by  the 
Difference  of  the  Errors. 

But  if  the  Errors  be  unlike,  as  the  one -f-,  and 
the  other  — ,  add  the  Produds,  and  divide  the 
Sum  thereof  by  the  Sum  of  the  Errors  added  toge¬ 
ther 
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Products  24  — 
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But  if  the  Suppofitions  are  20  and  to,  then  the 
For  the  Proportion  of  tfreErrors  is  the  fame  Errors  being  found  unlike;  the  Sum  of  the  Pro- 


ivith  the  proportion  of  the  Exceffes  or  Defeds 
of  the  Numbers  fuppofed,  to  the  Numbers 


duds  mult  be  the  Dividend,  and  the  Sum  of  ths 
Errors  the  Divifor. 


fought. 
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Two  Men,  A-  and  B.  difcourfing  of  their  Mo¬ 
ney  ;  A.  fays  to  B.  If  I  had  two  of  your  Pieces ,  / 
fbould  have  twice  as  many  as  you  have  ;  to  which 
B.  replies,  If  I  had  two  of  yours ,  1  Jhould  have  juji 
as  many  as  you  have  :  How  many  had  each  ? 

Suppofe  A,  had  16,  to  which  2  being  added 
makes  1  8,  which  is  twice  9  ;  but  having  taken 
2  from  thence,  it  mull  be  by  that  Suppofition  that 
B.  had  1 1  :  Wherefore  2  taken  from  1 6,  and  ad¬ 
ded  to  r  1,  makes  13  for  B.  and  A.  14.  But  they 
fhould  be  equal ;  therefore  the  Pofition  is  errone¬ 
ous,  and  the  Err<^r  too  much  by  1. 

Again,  Suppofe  A.  had  20,  then  20  -f-  2  =  22 
that  is  twice  1 1  ;  but  from  thence  2  being  taken, 
B  muft  have  13.  Now  2  from  20,  and  put  to  1 3 
gives  1 5  for  B.  and  leaves  1 8  for  A.  which  is  not 
equal  ;  therefore  the  Error  again  is  3  too  much. 

Then  multiplying  16  the  firft  Pofition,  by  3 
the  fecond  Error,  and  alfo  20  the  fecond  Pofition 
by  1  the  firft  Error  ;  the  Produd  20  is  taken  from 
the  Prod ud  48,  (becaufe  the  Errors  are  both-f- 
and  the  remainder  28  is  the  Dividend;  and  the 
lefler  Error  1  fubtraded  from  the  greater  Error 
3,  leaves  2  for  the  Divifor;  the  Quotient  of 
which  Divifion  will  be  14,  the  Number  fought  for 
A.  and  then  by  confequence  B.  muft  have  10  : 
For  2  taken  from  10,  and  added  to  14,  make  16 
r=  twice  8  ;i  taken  from  14,  and  put  to,  10,  makes 
12  both  alike. 


Pofition  20  \/  10  Pofition, 
Error  3-f-  2 — Error, 
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Product  30  -f-  40  =  7  >-14  4, 


Errors  3  -f- 
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Note,  x.  That  as  well  in  the  Single  as  in  the 
Double  Rule  of  Pofition,  tho’  the  Number  fup¬ 
pofed  be  never  fo  falfe,  a  Refolution  may 
be  had  thereby  :  Yet  for  more.  Eafe  in  the 
Operation,  fuppofe  a  Number  that  may  be 
parted  equally  into  fo  many  Parts  as  are  ne- 
ceflary  to  the  Refolution  of  the  Queftion. 

2.  Let  the  Second  Pofition  be  always  Homoge- 
neal,  or  of  the  fame  kind  with  the  firft;  that 
is,  belong  both  to  one  Man,  one  Thing,  Uc, 

3.  If  both  the  Errors  be  equal  in  Numbers,  and 
yet  their  Signs  unlike,  half  of  both  the  Po¬ 
rtions  is  th.e  Sum  defired. 


Firft 

Pofition 


Second 

16  20  Pofition 

Error  i-f-  3-+- Error. 
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4.  All  the  Proportions  refolved  by  Single  Psji- 
tion0  will  be  refolved  by  Double  Pofition, 

POSITIVE  Degree  of  Comparifon  in  Gram¬ 
mar,  is  that  which  lignifies  the  Thing  .limply  and 
abfolutely,  without  comparing  it  with  others;  it 
belongs  only  to  Adjectives. 

POSITIVE  Levity.  See  Levity. 

POSITIVE  Quantities  in  Algebra. ,  are  fuch  24 
are  of  a„  Real  and  Affirmative  Nature,  and  ei¬ 
ther  have,  or  are  fuppofed  to  have  the  Affirma¬ 
tive  or  Pofitive  Sign  before  them,  and  *ti$  al¬ 
ways  ufed  in  oppofition  to  the  Negative.  Quanti¬ 
ties, 
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ties,  which  are  defective,  and  have  this  Sign  — 
before  them. 

POSSE  C  omit  at  us ,  a  Term  in  Law,  fignifying 
the  Aid  and  Attendance  of  all  Knights,  Gentle¬ 
men,  Yeomen,  Labourers,  Servants,  Apprenti¬ 
ces,  and  all  others,  above  the  Age  of  Fifteen  Years 
within  the  County  ;  except  Women,  Ecclefiaftical 
Perfons,  and  fuch  as  are  decrepid,  or  labour  of 
an  Infirmity  :  And  the  Statute  of  2  H.  3  cap .  8. 
fays,  That  Perfons  able  to  Travel.  Jball  be  ajfifant 
in  this  Service ,  which  is  ufed  where  a  Polleffion  is 
kept  upon  a  Forcible  Entry,  or  any  Force  of 
Relcue  ufed,  contrary  to  the  Command  of  the 
King’s  Writ,  or  in  oppofition  to  the  Execution  of 
Juftice. 

POSSESSION,  in  a  Legal  Senfe,  is  taken 
twofold,  Actual  and  in  Law  :  Actual  Pojfejfon  is, 
w'hen  a  Man  actually  enters  into  Lands  and  Te¬ 
nements  to  -him  defcended.  Fofejfion  in  Law ,  is 
when  Lands  or  Tenements  are  defcended  to  a 
Man,  and  he  hath  not  as  yet  a&ually  entered  into 
them.  As  for  Example, 

Before  or  until  an  Office  be  found  of  Lands 
Efcheated  by  an  Attainder,  the  King  hath  only 
a  Pofejfion  in  Law,  and  not  in  Deed :  There  is  alfo 
a  Unity  of  Pojfejjion,  which  the  Civilians  "call  Con- 
folidationem.  If  the  Lord  purchafe  the  Tenancy 
held  by  Heriot  Service,  then  the  Heriot  is  extindl  by 
Unity  of  Pojfejfwr,  that  is,  becaufe  the  Seigniory 
and  the  Tenancy  are  now  in  one  Man’s  Pojfejfton. 

POSSESSIVES,  in  Grammar,  are  fuch  Adje¬ 
ctives  as  fignifie  the  Polleffion  of,  or  Property  in 
ibme  Thing. 

POST,  in  the  Art  Military,  is  ufed  for  any  fort 
of  Ground  or  Place,  whether  fortified  or  not,  where 
a  Body  of  Men  can  make  a  Stand,  fortify  them- 
felves,  or  be  in  a  Condition  to  fight  an  Enemy ; 
and  therefore  they  fay  the  Pojl  wTas  relieved,  the 
Pojl  was  quitted,  the  Pojl'  vras  taken  Sword  in 
Hand,  &c.  A  Spot  of  Ground  feized  by  a  Party 
to  fecure  the  Front  of  an  Army  and  to  cover  the 
Polls  that  are  behind,  they  call  an  Advanced  Pojl: 
And  the  Advance  Guard  or  the  Right  of  2  Lines 
of  an  Army,  CM  they  call  the  Pojl  of  Honour. 

POSTEA,  in  Law,  is  the  Return  of  the  Pro¬ 
ceeding  by  Nift  prius ,  into  the  Court  of  Common- 
Pleas,  after  a  Verditl,  and  there  afterwards  Re¬ 
corded. 

YOSPT -Brachiale ,  vid.  Metacarpus. 

POST  Diem,  is  the  Return  of  a  Writ  after  the 
Day  affigned,  for  which  the  Cuf  'os  Brevium  hath 
four  Pence,  whereas  he  hath  nothing  if  it  be  re¬ 
turn’d  at  the  Day;  fometimes  it  is  taken  for  the 
Fee  it  felf. 

POST  Dijfeifn ,  is  a  Writ  given  by  the  Statute 
of  Wefminfl:  2.  cap.  2 6.  and  lies  for  him  that  ha¬ 
ving  recovered  Lands  or  Tenements  by  Br recipe 
quod  red dat  upon  the  Default  or  Reddition,  is  a- 
gain  difieifed  by  the  former  DilTeifor. 

POST  Fine, in  Law,  is  a  Duty  belonging  to  the 
King,  for  a  Fine,  formerly  acknowledged  before 
him  in  his  Court,  which  is  paid  by  the  Cognifee, 
after  the  fame  is  fully  polled,  and  all  things  perfor¬ 
med  touching  the  fame  ;  the  Rate  thereof  is  fo 
much,  and  half  fo  much  as  was  paid  to  the 
King  for  the  Fine,  and  is  collected  by  the  She¬ 
riff  of  the  County,  where  the  Land,  CM  lies 
whereof  the  Fine  was  levied,  to  be  anfwered  by 
him  into  the  Exchequer. 
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POST  Terme ,  is  a  Return  of  a  Writ,  not  only 
after  the  Day  affigned  for  the  Return  thereof,  but 
after  the  Term  alfo  ;  for  which,  the  Cufos  bre¬ 
vium  takes  the  Fee  of  Twenty  Pence;  fometimes 
alfo  it  is  taken  for  the  Fee  it  felf. 

POSTERN,  in  Fortification,  is  a  falfe  Door 
ufually  made  in  the  Angle  of  the  Flank,  and  of 
the  Curtain ,  or  near  the  Orillon  for  private  Sal¬ 
lies. 

POSTICUM,  is  th  tPoflern  Gate,  ox  Back-Door 
of  any  Fabrick. 

POSTS  [in  Sculpture,  Sic.  1  are  Ornaments  for¬ 
med  after  the  Manner  of  Rolls  or  Wreahings,  fo 
called  becaufe  they  feem  to  run  one  after  ano¬ 
ther. 

POSTERIORITY  \\nLaw]  a  Term  in  Com- 
parifon  and  relation  in  Tenure,  which  is.  oppofite 
to  Priority. 

P  OS  TICK,  Poflique  [with  Architects’]  a  Term 
ufed  of  an  Ornament  of  Sculpture,  when  it  is  ad¬ 
ded  after  the  Work  it  felf  is  linifhed. 

POSTNATI,  are  fuch  as  were  born  in  Scotland 
after  the  Defcent  of  that  Crown  to  K.  fames!. 
And  it  was  refolved  in  the  7th  Year  of  that  King’s 
Reign  by  all  the  Judges,  that  fuel)  Perfons  are  no 
Aliens  in  England.  But  the  Ante-Nati  or  fuch  as 
were  born  in  Scotland  before  that  Time,  were 
Aliens  as  to  the  Time  of  their  Birth. 

POSTULATES,  ox  Demands  in  Mathematicks, 
&c.  are  fuch  eafy  and  felf-evident  Suppofitions  as 
need  no  Explication  or  Illuftration  to  render  them 
Intelligible.  As, 

That  a  Right  Line  may  be  draivn  from  one  Point 
to  another. 

That  a  Circle  tnay  be  deferibed  on  any  Centre  gi¬ 
ven,  of  any  Magnitude ,  he. 

POSTULATION,  (in  the  Law)  is  made  up¬ 
on  the  Unanimous  Voting  of  anyPerfon  to  a  Dig¬ 
nity  or  Office,  of  which  he  is  not  capable  by  the 
Ordinary  Canons  or  Statutes,  without'  fpecial 
Difpenfation.  * 

POTANS,  or  Potence,  a  Part  of  a  Watch;  fee 

POTANCE  CR  AMPONNE 
[in  Heraldry]  is  a-  Crofs  in  the 
Form  repreiented  in  the  Efcut- 
cheon. 


POTENT,  or  Potence ,  the 
Term  for  a  Crofs  in  Heraldry, 
formed  into  this  Figure. 

He  beareth  Sable,  a  Crofs  Po¬ 
tent,  Or,  by  the  Name  of  Aleyn. 

This  Form  reprefents  the  up¬ 
per  end  of  a  Crutch;  for  ancient¬ 
ly  Crutches  Were  called  Pot  cuts. 

POTENT,  Counter  Potent,  a  Term  in  Heral¬ 
dry  :  See  Fairy  Copy. 

POTENTIAL  Cqldnejs,  is  a  Relative  Quality 
which  fome  Drugs,  Simples,  or  Compound  Me¬ 
dicines  are  fuppoied  to  be  endowed  with  :  And 
therefore  you  will  find  frequently  in  fom'e  Old 
Books,  or  in  the  Writings  of  fuch  as  follow  the 
Old  Phyficians,  that  fuch  a  Plant  or  Drug,  is  cold 
in  the  2d  or  3d  Degree  :  'IT.e  meaning  Of  which,  is, 
5  G  g  not 
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not  that  fuch  a  Plant  is  adtually  cold  to  the  Touch, 
but  that  it  is  Cold  in  its  Effieds  and  Operations, 
if  taken  inwardly.  And  whenever  fuch  anEffed 
doth  follow  the  taking  of  fuch  Medicine,  Mr. 
Boyle  thus  accounts  for  it  according  to  the  Me¬ 
chanical  Philosophy,  viz.  That  this  Body,  which 
they  call  Potentially  Cold ,  is  made  up  of  Corpufcles 
of  luch  a  Size,  Shape,  &c.  that  being  disjoined 
and  refolved  by  the  Menjlruum.  of  the  Stomach, 
or  the  Fluids  it  may  elfewhere  meet  with,  they 
do  fo  intimately  aflbciate  themfelves  with  the 
Small  parts  of  the  Blood  and  other  Liquors,  as  by 
clogging  and  impeding  them  to  lellen  their  wont¬ 
ed  Agitation  ;  and  perhaps  alfo  to  make  them  ad 
in  a  peculiar  way,  as  well  as  lefs  brifkly  on  the 
Nervous  and  Fibrous  parts  of  the  Body  :  The  Per¬ 
ception  of  which  Imminution ,  or  perhaps  Change 
of  Motion  in  the  Organs  of  Feeling,  is  that, 
which  being  referred  to  the  Body  that  produced 
it,  is  called  Potential  Coldnefs. 

Hence,  if  it  be  fuppofed  that  in  Agues  fome 
Morbifick  Matter  of  a  vifcous,  or  not  eafily  dif- 
lipable  Texture,  be  harboured  in  fome  part  of  the 
Body,  and  requires  fuch  a  Time  to  be  made  fluid 
and  refolvable,  which  is  an  Hypothecs  generally 
received,  the  Cold  Fits  in  thefe  Difeafes,  will  be 
plauflbly  accounted  for. 

Alfo  the  Shiverings  and  Cold  arifing  from  the 
taking  of  molt  Poifons,  may  hence  be  folved  ; 
and  that  lefler  Degree  of  it  which  feizes  Hypochon- 
driack  and  Hyjlerical  Perfons. 

POTENTIAL  Mood  in  Grammar ,  is  the  fame 
in  form  with  the  Subjunctive  ;  but  differs  in  this 
that  it  hath  always  implied  in  it,  either  PoJJ'um , 
Vohy  or  Deheo\  as  Roget  Jjhtis,  that  is,  Rogare  po~ 
tejly  a  Man  may  afk.  ’Tis  Sometimes  called,  The 
Permijjive  Mood,  becaufe  it  implies  often  a  Per- 
miflion  or  Conceflion  to  do  a  Thing  :  As, 

Blab e at y  valeaty  vivat  cum  ilia.  Terent. 

POUDER  Che/lSy  are  Boards  joined  in  Form 
of  a  Triangle,  fill’d  with  Gun-Powder,  Pebble- 
Stones,  &Y.  which  they  put  fire  to  when  a  Ship  is 
boarded  by  an  Enemy,  which  Soon  clear  all  before 
them. 

POUDERINGS  [with  Architects ]  Devices 
which  Serve  to  fill  up  vacant  Spaces  in  carved 
Works,  as  alfo  in  Efcutcheons,  Writings,  &c. 

POUND  Libray  contains  12  Ounces;  and  tho’ 
now  it  fignify  205.  when  applied  to  Money,  which 
is  but  the  3d  Part  of  a  Pound  in  Weight,  yet  it  is 
becaufe  20  s.  did  heretofore  (with  us)  weigh  a  full 
Pound  Troy  or  12  Ounces,  each  of  thefe  Ounces 
contained  fo  many  Solidi  or  Shillings,  and  So  many 
Denarii  or  Pence,  as  they  who  govern’d  the  Mo¬ 
ney  Matters  thought  fit,  Sometimes  more,  Some¬ 
times  fewer.  The  old  Saxon  Pound  did  contain 
48  Shillings,  and  each  Shilling  contained  5  d.  fo 
that  the  Libra  Anglo-Saxonica  contained  240  d. 
When  the  Pound  was  reduced  ’tis  hard  to  tell  ex- 
adly,  but  in  IBilliam  the  Conqueror’s  Time  it 
contained  205.  Sometimes  the  Pound  was  compo¬ 
sed  of  12  Ounces  or  Oray  and  then  the  Ora  was 
zo  d.  and  Sometimes  of  15  Ounces  or  Orcey  and 
then  the  Ora  was  r  6  d.  But  tho’  either  of  thefe 
may  be  taken  for  the  Shillingy  yet  generally  it  was 
20  d.  and  this  was  the  Value  of  the  Ounce  in  the 
Libra  Denariorum  and  the  Libra  Sterlingoruniy 
which  are  the  fame.  See  Chro.  Preticfum. 


POUR  faire  proclatneey  que  null  injeCt  fimes  cu 
ordures  en  foJJeSy  ou  rivers  pres  CityeSy  See.  ■  is  a 
Writ  direded  to  the  Mayor,  Sheriff,  or  Bailiff  of 
a  City  or  Town,  commanding  them  to  pro¬ 
claim,  That  none  caft  Filth  into  the  Ditches  or 
Places  near  adjoyning,  and  if  any  be  call  already, 
to  remove  it. 

POUR  Party ,  is  a  Term  in  Law,  contrary  to 
pro  indivifo  ;  for  to  make  Pour  party ,  is  to  divide 
and  fever  the  Lands  that  fall  to  Parceners,  which 
before  Partition  they  held  jointly,  and  pro  indi- 
vifo. 

POUR  Sei fir  Torres  la  femme  que  tient  en  Dciuery 
Sec.  was  a  Writ  whereby  the  King  leiled  upon 
the  Land,  which  the  Wife  of  his  Tenant  that  held 
in  Capitey  deceafed,  hath  for  her  Dowry,  if  fine 
Married  without  his  Leave;  and  is  grounded  up¬ 
on  the  Statute  of  the  King’s  Prerogative. 

POUR  Suivanty  fignifies  the  King’s  Meffenger 
attending  upon  him  in  his  Wars,  or  at  the  Coun¬ 
cil  Table,  Exchequer,  in  his  Court,  or  his  Cham¬ 
ber,  to  be  Sent  upon  any  Occafion  or  Meifage; 
as  for  the  Apprehending  of  a  Perfon  Accufed,  or 
Sufpeded  of  any  Offence  :  Thofe  that  be  ufed  in 
Martial  Caufes,  are  called  Purfuivants  at  Armsy 
others  are  ufed  upon  Meffages  in  times  of  Peace, 
and  efpecially  in  Matters  touching  Jurifdidion. 

POURVEYANCE,  is  the  providing  Corn, 
Fuel,  Viduals,  and  other  Neceffaries  for  the 
King’s  Houfe. 

POURVEYOR,  fignifies  an  Officer  of  the 
King  or  Queen,  or  other  great  Perfonage,  that 
provideth  Corn  and  other  Victuals  for  their 
Houfe. 

POWCHES,  fo  the  Seamen  call  fmall  Bulk¬ 
heads  made  in  the  Hold  of  a  Ship,  to  flow  Corn, 
Goods,  or  the  like,  that  it  do  not  flioot  from  one 
fide  to  the  other. 

POWER  of  the  County ,  See  Pojfe  C  omit  at  us  in 
Vol.  I. 

POWERS  in  Algebray  are  Numbers  arifing 
from  the  Squaring  or  Multiplication  of  any  Num¬ 
ber  or  Quantity  by  it  felf,  and  then  that  Produd 
by  the  Root  or  firft  Number  again  ;  and  this 
Third  Produd  by  the  Root  again  ;  and  fo  on  ad 
Infinitum ;  as  2,  4,  8,  16,  32,  64,  iz8,  256,  &c. 
Where  2  is  called  the  Root  or  Firft  Power,  4  is 
the  Square  or  Second  Power,  8  is  the  Cube  or 
Third  Power,  16  is  the  Biquadrate  or  Fourth 
Power,  &c.  And  thefe  Powers  in  Letters  or  Spe¬ 
cies,  are  expreffed  by  repeating  the  Root  as  often 
as  the  Index  of  the  Power  exprefles,  thus;  a  is 
the  Root  or  Firft  Power,  a  a  the  Square  or  Second 
Power,  a  a  a  the  Cube,  a  a  a  a  the  Biquadrate  or 
Fourth  Power.  And  to  avoid  the  tedioufnefs  of 
repeating  the  Root  fo  often  when  the  Powers  are 
high,  we  only  put  down  the  Root  with  the  Index 
of  the  Power  over  it,  thus:  tf9,  that  is  the  ninth 
Power  of  a  ;  bl6,  b 9+,  are  the  fixteenth  or  the 
ninety  fourth  Powers  of  b. 

POWERS,  MechanickSy  are  the  Six  Mecha¬ 
nical  Faculties ;  the  Ballance,  the  Leaver,  the 
Wheel,  the  Pulley,  the  Wedge,’  and  the  Screw; 
which  are  ufually  ftiled  the  Six  Mechanick  Poiv- 
ers.  The  Force  alfo  or  Strength  brought  for  the 
moving  of  any  Weight  by  any  Engine,  is  called  the 
Power.  And  the  defignof  Meqhanicks,  is  to  teach 
Men  how  to  add  fuch  a  fitting  Supplement  to  the 
Power,  as  that  it  may  move  any  Weight  required, 
with  facility  and  cheapnefs,  and  in  as  little  room  as 
may  be.  POWERS 
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POWERS  Mechanick,  of  thefe  there  are  5  ufu- 
ally  accounted,  the  Lever ,  the  Balance,  the  Wedge , 
or  inclined  Plane ,  Screw  and  the  Pulley.  About 
thefe  Powers  (the  Nature  of  which  you  will  fee 
under  thofe  Words,  or  the  Latin  Names)  there 
are  feme  Univerfal  Laws  agreed  on,  which  it 
would  be  well  for  Mechanicks,  Engine-Makers, 
(Ac.  to  have  in  Readinefs  in  their  Minds,  left  forne 
fuch  impoflible  Whims  as  the  Perpetual  Motion , 
&c.  fhould  get  Poft'eftion  of  their  Heads. 

RULE  I. 

The  moving  Forces  or  Powers  are  to  the  IV eight  to 

be  moved ,  reciprocally ,  as  the  Space  pa  {fed  by  the 

JVeight ,  is  to  that  paJJ'ed  by  the  Power . 

Thus  in  the  Windlace  Axis  in  Petrochio ,  &c. 
the  Circle  or  Part  of  fuch  a  Periphery,  which  the 
Power  moves,  is  to  the  Periphery  of  the  Axis  of 
the  Cylinder  reciprocally  as  the  Weight  to  the 
Power. 

And  in  Pulleys  ’tis  plain  that  the  Ropes  are 
fhortened  in  Proportion  to  the  Elevation  of  the 
Weights. 

RULE  II. 

The  Power  or  moving  Force ,  and  the  Weight  are 
reciprocally  proportional  to  their  Velocities. 

RULE  III. 

/ 

The  fame  Force  which  can  lift  (ex.  gr.)  100  lb. 
the  height  of  2  Feet ;  will  raife  200  lb.  the  height 
but  of  one  Foot. 

POWERS  of  Lines ,  or  Quantities  are  their 
Squares,  Cubes,  (Ac.  or  other  Multiplications  of 
the  Parts  into  the  whole,  or  ©f  one  Part  into  an¬ 
other. 

POYNING’j  Law,  is  an  Adt  of  Parliament 
made  in  Ireland  by  Hen.  7.  and  fo  called,  becaufe 
Sir  Edward  Poyning  was  Lieutenant  there,  when 
it  was  made;  whereby  all  the  Statutes  in  England 
were  made  of  Force  in  Ireland ,  which  before  that 
time  were  not,  neither  are  any  now  in  force  there 
which  were  made  in  England  fince  that  time. 

PRAC  TICE  in  Arithmetick,  is  a  Rule  which 
expeditioufly  and  commodioufly  anfwers  Quefti- 
ons  in  the  Rule  of  Three,  when  the  firft  Term  is 
1,  o  Unity,  and  ’tis  fo  called  from  its  readinefs 
in  the  Practice  of  Trade  and  Mercbandife. 

Of  this  Rule  there  there  are  feveral  Ways  of  O- 

peration;  As  by 

Reduflion,  or  bringing  the  Price  of  the  Pound, 
Ell,  Yard,  (Ac.  into  the  loweft  Denomination  of 
ufual  Money:  The  way  to  do  which,  fee  under 
the  Word  Reduction.  And  this  way  of  Pradlice 
will  be  clear  from  thefe  two  Examples. 

i.  At  is.  2d.  the  Pound ,  what  come  152 
Pounds  to? 


Bring  all  into  Pence,  and  lay,  1  :  14::  What 
lhall  152  give? 

Anfwer. 

152  x  14  =  2128  d,  which  reduced,  gives  8/. 
17;.  4  d. 

2.  If  1  Pound  cofl  3  s.  6  d.  what  fall  the  Great 
Hundred  and  5  Pound  cofl  ? 

Reduce  3  s.  6  d.  into  Six-pences,  i.  e.  7  Six¬ 
pences;  and  becaufe  the  Great  Hundred  is  1 12/. 
the  Pounds  will  be  1 1  7.  Then  the  Queftion  will 
ftand  thus. 

1  :  7  ::  1 1 7  :  117x7  =  819  Six-pences ;  that 
is,  20  /.  9  s.  6  d. 

The  other  more  ufual  way  of  Practice ,  is  by 
Aliquot  Parts.  For  if  the  Price  fall  out  to  be  the 
Aliquot  Parts, '-or  even  parts  of  a  Pound,  or  a 
Shilling,  then  the  Work  may  be  fhortened  much; 
thus. 

The  Even  parts  of  a  Shilling  are  thefe:  6d. 
the  P,  4  d.  the  f,  3  d.  the  a  part,  2  d.  the  fixth 
part,  1  d.  ob.  the  f  part,  and  1  d.  the  tt  part. 

Therefore  if  any  Queftion,  wherein  1  is  in 
the  Firft  place,  be  propofed,  and  if  any  of  thefe 
parts  be  in  the  Second  ;  you  may  find  the  Fourth 
Term,  by  taking  the  one  part  of  the  Third,  as 
in  this  Example. 

At  6  d.  the  Yard,  Pound  or  Ounce ,  what  comes 
74  Yards  to? 


1  l.'iy  s.  By  taking  the  half  of  74,  which  is 
37  s.  or  1  /.  17  s. 

At  3  d.  the  Yard ,  what  comes  74  Yards  to? 
Anfwer. 

1 8  s.  and  6  d.  By  dividing  74  by  4. 

But  if  the  Queftion  fall  not  right  upon  any  of 
the  aliquot  Parts,  then  you  muft:  work  oftnet ; 
as, 

At  10  d.  the  Pound,  what  will  133  Pound  give  ? 


5  /.  ion  1 0  d.  By  dividing  1 3  3  by  2  (for  6  d.) 
’twill  be  66  s.  and  6  d.  And  then  by  3  (for  4  d.) 
which  makes  44  s.  4  d.  in  all  1105.  10  d.  or  5  /. 
10  5.  10  d. 

And  fo  for  8 d.  take  4 d.  twice;  for  qi.  take 
3  d.  thrice  ;  for  1 1  d.  take  6  d.  3  d.  and  2  d. 

The  fame  may  be  done  with  the  Aliquot  Parts 
of  a  Pound  :  And  to  make  this  more  plain  and 
eafie,  you  have  here  a  compleat  Divifion  of  the 
even  and  uneven  Parts  of  a  Pound;  as  alfo  the 
even  and  uneven  Parts  of  a  Shilling. 
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The  Ufe  of  this  Table  is  eafily  known  from  what  has  been  faid  before . 


PREAMBLE,  Prscemium ,  in  theLaw-fenfe,  is 
the  Beginning  of  an  Adi  of  Parliament,  &c.  and 
as  it  were  a  Key,  to  open  the  Intent  of  the  Makers 
of  the  Adis,  and  the  Mifchiefs  delign’d  to  be  pre¬ 
vented  or  remedied  by  the  fame. 

PRAEBEND.  See  Prebend ,  in  Vol.  I. 

PRAECIPE  in  Capite ,  was  a  Writ  ifluing  out 
of  the  Court  of  Chancery ,  for  a  Tenant  holding 
of  the  King  in  Chief,  as  of  his  Crown,  and  not 
as  of  any  Honour,  Caftle,  or  Mannor. 

PRAECIPE  ffuod  reddat ,  is  a  Writ  of  great  Di- 
verfity,  both  in  its  Form  and  Ufe;  for  which,  fee 
Ingrefhs  and  Entry.  This  Form  is  extended  as 
well  to  a  Writ  of  Right ,  as  to  other  Writs  of  En¬ 
try  or  Pojfeffion.  It’s  fometimes  called  a  Writ  of 
Right  Clofe ,  as  a  Pracipe  in  Capite ,  where  it  iflueth 
for  a  Tenant  holding  of  the  King  in  Chief,  as  of 
his  Crown;  and  not  of  the  King,  as  of  any  Ho¬ 
nour,  Caftle,  or  Mannor :  And  fometimes  a  Writ 
of  Right  Pattent,  as  when  it  iflues  out  of  the  Chan¬ 
cery  Patent ,  that  is  open  to  any  Lord’s  Court,  for 
any  of  his  Tenants  deforced  againfl  the  Deforcer, 
and  mull  be  determined  there. 


PRECARIAE,are  Days  Works,  which  the  Te¬ 
nants  of  fome  Mannors  are  bound,  by  reafon  of 
their  Tenure,  to  do  for  their  Lord  in  Harveilj 
called  in  fome  Places  Bind-Days,  or  Bidden-Days. 

PRAECORDIA,  are  all  the  Intrails  in  theCheft: 
or  Thorax. 

PRAEDICAMENT,  in  Logick,  is  a  certain 
Clafs  or  Determinate  Series  or  Order,  in  which 
Simple  Terms  or  Words  are  ranged:  Of  thefe 
they  ufually  account  Ten  Heads,  viz.  Subftance 
Accident,  Quantity,  Quality,  Adion,  Paffion,  Re¬ 
lation,  the  Situation  of  Bodi.es  as  to  place,  their 
Duration  as  to  Time,  the  Site  or  Polition,  and 
their  Habit  or  External  Appearance. 

PRAEMUNIENTES,  are  Writs  fent  to  every 
particular  Bifhop  to  come  to  Parliament,  Pramu- 
nientes ,  or  warning  him  to  bring  with  him  the  Deans 
and  Arch-Deacons  within  his  Diocefe ,  one  Prod  or  for 
each  Chapter ,  and  two  for  the  Clergy  of  his  Diocefe. 

PRAEMUNIRE,  is  a  Writ  that  lies  where  any 
Man  fues  another  in  the  Spiritual  Court  for  any 
thing  that  is  determinable  in  the  King’s  Court  ; 
for  which  great  Punilhmcnt  is  ordained  by  divers 

Statutes, 


P  R  /E 


P  R  E 


Statutes,  viz.  That  he  {hall  be  out  of  the  King’s 
Protection,  and  put  in  Prifon  without  Bail  or 
Mainprife,  ’till  he  have  made  Fine  at  the  King’s 
Will,  and  that  his  Lands  and  Goods  fhall  be  for¬ 
feited  if  he  come  not  within  two  Months:  And 
his  Provifors,  Procurators,  Attorneys,  Executors, 
Notaries,  and  Maintainers,  fhall  be  punifhed  in 
the  fame  manner.  See  the  Statute.  And  upon 
divers  other  Offences  is  impofed,  by  Statutes  late¬ 
ly  nude,  the  Penalty  they  incur  who  are  attainted 
in  Premunire:  As  by  13  Eliz.  cap.  8.  they  who 
are  aiding  to  make  a  corrupt  bargain,  whereupon 
Ufury  is  referved  for  above  Ten  Pound  in  the 
Hundred  for  a  Year,  &c. 

PRiEPARANTIA  Fa/a,  in  Anatomy,  the  Pre¬ 
paring  Vefiels,  are  the  Spermatick  Veins  and  Ar¬ 
teries  which  go  to  the  Tefticles  and  Epididyines : 
(which  fee.)  They  were  fo  called  by  the  Ancients, 
as  thinking  they  prepared  the  Seed. 

The  Arteries  are  two,  and  fpring  from  the 
Trunk  of  the  Aorta ,  about  two  Fingers  Breadth 
ufually,  beneath  the  Emulgents ;  and  not  from  its 
Side,  but  out  of  its  Fore-part:  The  Right  where¬ 
of  climbing  over  the  Trunk  of  the  Vena  Cava, 
runs  obliquely  to  the  Vein  on  the  fame  fide;  and 
the  Left  marches  to  the  Vein  of  that  fide. 

The  Veins  alfo  are  Two:  The  right  arifes  ufu¬ 
ally  from  the  Trunk  of  the  Vena  Cava,  a  little  be¬ 
low  the  Emulgent ;  the  Left  from  the  Emulgent  it 
felf ;  for  other  wife  it  mull  have  gone  over  the 
Aorta ,  whereby  it  might  have  been  in  danger  of 
being  broken  ;  or  at  lead,  by  the  continual 
Pulfe  of  the  Artery,  the  Recourfe  of  the  Venal 
Blood  might  have  been  hindred  or  retarded. 

Both  thefe  Arteries  and  Veins,  a  little  after 
their  Origin,  do  meet  together,  and  are  included 
in  one  common  Membrane  made  of  the  Perito¬ 
neum  ;  and  then  they  run  ftrait  through  the  Re¬ 
gion  of  the  Loins  above  the  Mufcles  Pfoe  on 
each  fide,  and  above  the  Ureters;  and  as  they  go, 
they  beftow  little  Sips  here  and  there  on  thePm- 
toneum ,  between  whofe  Duplicatures  they  defcend, 
and  fo  arrive  at  its  Procefies. 

The  Veins  divide  very  often  into  many  Bran¬ 
ches,  and  then  inofculate  and  unite  again ;  but 
the  Arteries  go  along  by  one  Pipe  only  on  each 
fide,  until  within  three  or  four  Fingers  breadth 
of  the  Tefticles,  where  each  is  divided  into  two 
Branches;  the  Lefs  whereof  runs  to  the  Epididy¬ 
mis ,  the  Larger  to  the  Tefticle:  And  as  they 
came  down  between  the  Membranes  of  the  Perito¬ 
neum ,  fo  they  pafs  into  the  Scrotum  between 
them ;  not  perforating  the  Inner  in  the  Procefies, 
as  in  Dogs  and  other  Creatures,  (wherein  the  Pro- 
cefles  of  the  Peritoneum  are  hollow  like  a  Quill) 
but  in  Man  the  inner  Membrane  of  the  Perito¬ 
neum  (huts  the  Hole,  left  the  Inteftines  {hould 
fall  down  through  it  into  the  Scrotum. 

It  hath  been  formerly  believed,  that  there  are 
divers  Inofculations  between  thefe  Veins  and  Ar¬ 
teries  in  their  Paflage,  whereby  the  Venal  and 
Arterial  Blood  are  mixed  together  ;  but  fince  the 
Circulation  of  the  Blood  hath  been  known,  that 
is  difcovered  to  be  impofiible,  becaufe  the  Blood 
in  the  Arteries  defcends,  and  that  in  the  Veins  af- 
cends.  And  indeed  the  Blood  for  the  Elaboration 
of  the  Semen ,  and  for  the  Nourifliment  of  the 
Tefticles,  Hows  down  by  the  Arteries  only,  and 
that  in  an  even  and  undivided  Courfe  without 
any  of  thole  Vine-like  Tendrils,  thofe  Turnings 
Vol.  ir. 


and  Windings  which  have  formerly  fo  much  been 
fpoken  of;  as  De  Graefby  his  own  frequent  In- 
fpeCtion  teftifies.  And  the  Veins  bring  back  from 
the  Tejies  what  remains  of  the  Blood  after  this; 
which  Veins  indeed  do  come  out  from  their  in- 
nermoft  Membrane  with  almoft  innumerable 
Roots,  by  which  they  imbibe  the  refluent  Blood ; 
and  they  are  moft  admirably  interwoven  and  inof- 
culated  with  one  another  ’till  about  four  Fingers 
breadth  above  the  Tefticles,  which  Space  is  cal¬ 
led  Corpus  Pyramidale ,  Plexus  P  ampinif ormis ,  and 
Varicofus :  But  thefe  Veins  are  fo  far  from  prepa¬ 
ring  the  Semen ,  that  they  only  bring  back  what  is 
Superfluous  from  the  making  of  it.  Nor  indeed 
can  the  Arteries  juftly  merit  the  Name  of  Prepa¬ 
ring  VeJJels,  becaufe  the  Blood  they  convey  to  the 
Tefticles  acquires  no  fenfible  Alteration  ’till  it 
comes  thither.  However  the  Old  Names  are  con¬ 
tinued,  but  ’tis  neceflary  to  give  this  Caution  a- 
bout  the  Ufe  of  thefe  Veflels. 

PROPOSITION,  in  Grammar,  is  an  Inde¬ 
clinable  Word,  by  which  a  Noun  and  a  Verb  are 
joined  together,  in  order  to  fignifie  the  Caufe  of 
any  thing,  the  Time,  Place,  Conjunction,  Pri¬ 
vation,  tAc.  ’Tis  called  Prepofition ,  becaufe  ’tis 
moft  frequently  in  the  Latin  Tongue  placed  be¬ 
fore  other  Words  ;  and  this  either  feparately,  as 
Ad  patrem\  or  conjun&ively,  as  Admiror. 

PROPUTIUM,  Prepuce ,  [in  Anatomy ]  the 
Fore-fkin,  a  Prolongation  of  the  Cutis  of  the  Pe¬ 
nis,  which  covers  the  Balan  ts ,  Gians ,  or  Ex¬ 
tremity  of  the  Yard. 

PRtTSEPE,  [in  AJlronomy']  three  nebulous  Stars 
in  the  Sign  Cancer,  two  of  the  7th  and  one  of  the 
6th  Magnitude. 

PR/ESEPIA,  the  Holes  of  either  Jaw,  wherein 
are  contained  the  Teeth. 

PRAGMATICAL.  A  Word  commonly  in 
Engliji)  taken  in  an  ill  Senfe,  and  is  fpoken  of 
a  Medler,  Bufie-Body,  or  foolifh  Prater  and  Tat- 
ler  about  impertinent  Things  that  do  not  belong 
to  him.  But  in  Phyficks,  or  Natural  Philofophy, 
the  Word  is  fometimes  ufed  in  a  good  Significa¬ 
tion,  and  fignifies  the  fame  as  Practical,  Mecha¬ 
nical,  or  Problematical.  Thus  Stevinus,  in  his 
Hydrojlatical  Elements  calls  fome  Mechanical  or 
Practical  Experiments,  which  he  pretends  to  in- 
ftruCl  his  Reader  how  to  make,  by  the  Name  of 
Pragmatical  Examples  \  and  in  the  fame  Senfe  'tis 
fometimes  ufed  by  other  Naturalifts. 

PRAGMATICK  Sanction,  is  a  Term  in  the 
Civil  Law  for  a  Letter  written  to  a  Corporation, 
or  any  Publick  Body,  by  the  Emperor,  in  anfwer 
to  their  Requeft  to  enquire  or  know  the  Law  of 
him.  But  if  this  Letter  be  fent  only  to  particular 
Perfons  who  have  confulted  him  in  the  like  Cafe, 
tis  called  a  Refcript. 

PRATIQUE,  Prattick,  [in  Commerce']  a  Nego¬ 
tiation  or  Communication  of  Commerce,  which 
a  Merchant  Ship  obtains  in  the  Port  at  which  it 
arrives,  lAc.  Alfo  a  Licence  to  Traffick  granted 
to  the  Mafter  of  a  Ship  in  the  Ports  of  Italy  up¬ 
on  a  Bill  of  Health,  which  is  a  Certificate  that 
the  Place  from  whence  he  came  is  not  infeCted 
with  any  Difeafe. 

PREY -Age.  See  Age-prior. 

PREAMBLE,  in  the  general,  is  taken  for  the 
Introduction  or  Beginning  of  any  Difcourfe  :  And 
by  the  Lawyers,  the  Beginning  of  an  ACt  is  cal¬ 
led  The  Preamble, 
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PREBEND,  is  the  Portion  which  every  Mem¬ 
ber  or  Canon  of  a  Cathedral  Church  receiveth 
in  the  Right  of  his  Place  for  his  Maintenance: 
And  th tie  Prebends  are  either  Simple,  or  with  Dig¬ 
nity.  Simple  Prebends  are  thofe  that  have  no 
more  but  the  Revenue  towards  their  Maintenance. 
Prebends  with  Dignity ,  are  fuch  as  have  Jurifdi- 
dlion  annex’d  to  them,  according  to  the  divers 
Orders  in  every  Church. 

PREBENDARY,  is  he  that  hath  a  Prebend , 
and  is  fo  called,  a  Prabendo  auxilium  aut  confilium 
Epifcopo  vel  Decano. 

PRECARIA,  the  fame  with  Bedrep ,  Binddagg 
or Bidendag,  a  Day’s  Work;  which  the  Tenants 
of  fome  Manors  are  bound  by  their  Tenure  to  do 
for  their  Lord  inHarveft.  See  the  great  Book  of 
the  Cuftoms  of  the  Abbey  of  Battel,  Tit.  Apeldar- 
bam.  fol.  60. 

PRECE  Partium ,  is  when  a  Suit  is  continued 
by  the  Afient  or  Agreement  of  both  Parties. 

PRECEPT,  in  Law,  is  diverfly  taken,  as  fome- 
times  for  a  Commandment  in  Writing  fent  out 
by  a  Juftice  of  Peace,  or  other  like  Officer,  for 
the  bringing  of  a  Perfon  or  Records  before  him. 
Sometimes  it  is  taken  for  the  Provocation,  where¬ 
by  one  Man  incites  another  to  commit  a  Felony, 
as  Theft,  Murder,  &c. 

PRECE PTORIE,  or  Commanderie.  As  the 
larger  Monafteries  had  formerly  their  remote  Coun¬ 
try  Cells  which  were  fubordinate  to  the  Mother- 
houfe  of  Religion  ;  fo  the  Knights  Templars  and 
Hofpitallers  fent  apart  of  their  Fraternity  to  fome 
Country  Cell,  which  was  govern’d  by  a  Perfon 
whom  they  called  a  Preceptor  or  Commander :  And 
thence  the  Place  was  called  a  Preeceptorie  or  Com¬ 
manderie  ;  and  all  thefe  were  fubjebt  to  the  Prime 
Body,  who  had  their  Principal  Seats  in  London. 
Rennet's  Paroch.  Antiqu.  Sixteen  of  thefe  Praecep- 
tories  we  have  the  Names  of ;  viz.  CreffingTem- 
ple ,  Baljhall ,  Shengay ,  Newland ,  Tevely ,  TVitham , 
Temple-Brue ,  Wellington ,  Rothely,  Ovennington , 
Temple  Combe,  Trebigh ,  Rib  flan.  Mount  St.  John, 
Temple-  New -Sam  and  Temple-Church. 

PRECESSION  of  the  Equinox  :  In  the  New 
Aftronomy,  the  Fix’d  Stars  are  fuppofed  to  be 
immovable,  and  the  Earth  to  turn  round  the 
Sun  by  its  Annual  Motion  ;  fo  that  its  Axis  makes 
always  an  Angle  of  66  Degrees  and  an  half  with 
the  Plane  of  its  Orbit.  Now  if  this  Axis  were  al¬ 
ways  exadlly  directed  to  the  fame  Point  of  the 
Heavens,  or  moved  always  precifely  parallel  to 
it  felf,  as  it  doth  nearly ;  then  the  Fix’d  Stars 
would  appear  to  have  no  other  Motion  but  the 
Diurnal  one.  But  becaufe  in  Reality  the  Axis  of 
the  Earth  doth  a  little  vary  from  fuch  an  exadt 
Parallelifm,  and  doth  not  point  always  precifely 
to  the  fame  Star  when  it  is  in  the  fame  Place  of 
its  Orbit,  but  makes  a  fmall  Angle  with  a  Line 
imagined  to  lie  in  the  Pofition  it  had  formerly  in 
the  lame  Place  :  Hence  it  happens  that  the  Equi- 
nodtial  Points,  or  the  common  Interfedtions  of 
the  Equator  and  Ecliptick,  do  retrocede  or  move 
backwards  from  Eaft  to  Weft,  about  50  Seconds 
each  Year;  and  this  Motion  backwards  is  by 
fome  called  the  Reteffion  of  the  Equinox,  by  others 
the  Retroceffion  ;  and  the  advancing  of  the  Equi¬ 
noxes  forward  by  this  means  is  called  the  Procef- 
fon  of  them. 

PRECIPE  quod  Reddat,  is  a  Writ  of  great 
Diverlity  both  in  its  form  and  ufe  :  For  which  fee 


Ingrejfus  and  Entry.  This  form  is  extended  as 
well  to  a  Writ  of  Writ  as  to  other  Writs  of  Entry 
or  Pofleffion.  ’Tis  called  fometimes  a  Writ  of 
Right  Clofe ,  as  a 

PRECIPE  in  Capite,  where  it  iffiueth  for  the 
Tenant’s  holding  of  the  King  in  Chief  as  of  his 
Crown,  and  not  of  him,  as  of  any  Honour,  Caftle 
orMannor.  Sometimes  alfo  ’tis  called  a  Writ  of 
Right  Patent,  as  when  it  iffues  out  of  the  Chancery 
Patent ;  i.  e.  open  to  any  Lord’s  Court  for  any 
of  his  Tenants  deforc’d  againft  the  Deforcer,  and 
mull  be  determined  there. 

PRECIPITATE.  Whatever  is  gotten  out  of 
the  Pores  of  a  Menftruum,  in  which  it  was  dif- 
folved,  and  by  fome  means  is  precipitated  or  made 
fall  down  to  the  bottom  of  the  Veflel,  may  pro¬ 
perly  be  called  Precipitate.  See  Precipitation.  But 
the  Chymifts  and  Writers  of  Pharmacy  com¬ 
monly  give  this  Name  by  way  of  Eminence  to 
the  Mercury  difl'olved  in  Acid  Menftruums,  and 
then  afterwards  precipitated  down  to  the  bottom 
in  fine  Pouder,  of  which  they  reckon  thefe  fol¬ 
lowing  ; 

1.  White  Precipitate,  which  is  Mercury  difiol- 
ved  in  Aqua-fortis ;  or,  which  is  better.  Spirit 
of  Nitre  ;  and  then  precipitated  to  the  bottom 
with  Salt  Water,  and  a  little  Spirit  of  Sal-Armo- 
niack.  But  if  inftead  of  Salt  Water,  and  that 
Volatile  Spirit,  you  had  ufed  hot  Urine,  a  Pou¬ 
der  would  have  fallen  down,  which  may  be  cal¬ 
led 

2.  Rofe  Precipitate ,  ftnce  it  will  be  of  a  Pale 
Rofe  Colour. 

3.  Red  Precipitate,  is  Mercury  diffolved  in  Spi¬ 
rit  of  Nitre,  and  then  the  Moifture  is  evaporated 
in  a  Sand-Heat ;  and  then  the  Fire  being  gradu¬ 
ally  encreafed  to  the  Third  Degree,  the  Matter 
turns  red.  Tho’  this  be  called  Precipitate,  ’tis 
improperly  fo,  here  being  no  Precipitation  at  all. 
If  Spirit  of  Vitriol  be  dropt  into  a  little  of  this 
Red  Precipitate ,  it  prefently  turns  it  White  ;  but; 
Spirit  of  Sal-Armoniack  will  turn  it  Grey. 

There  is  alfo  another  fort  of  Red  Precipitate 
which  the  Chymifts  call  Philofophical  Precipitate , 
and  often  Precipitate  per  f  ;  which  is  by  inclu¬ 
ding  Running  Mercury  in  a  Matrafs,  which  is  fet 
in  a  Sand-Heat  for  Forty  Days;  or  ’till  all  the 
Mercury  is  reduced  to  a  Red  Pouder. 

4.  Green  Precipitate ,  is  made  by  mingling  the 
DilTolutions  of  Mercury  and  Copper  together, 
both  made  in  Spirit  of  Nitre ;  the  Mixture  is  e- 
vaporated  to  Drinefs,  and  then  the  Mafs  at  the 
bottom  is  poudered,  and  hath  diftilled  Vinegar 
poured  upon  it,  and  digefted  with  it  for  Twenty 
four  Hours,  or  ’till  the  Liquor  looks  Green,  and 
a  little  Bluifli ;  then  the  Liquor  is  poured  off, 
and  more  Vinegar  put  on,  and  fo  repeated  ’till 
all  be  diffolved  :  Then  all  thefe  Diffolutions  are 
mixed  and  evaporated  in  a  Sand- Heat  ’till  the 
Matter  be  of  the  Confiftence  of  Honey  ;  then 
taken  off  the  Fire,  it  wdll  harden  as  it  cools,  and 
grow  pulverizable.  The  Pouder  of  it  is  this 
Green  Precipitate ,  as  improperly  fo  named  as  the 
other  Red  Ones. 

5 .  Yellow  Precipitate.  See  Turbith  Mineral. 
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If  Sublimate  Corrofive  be  difl'olved  in  Water, 
a  little  Oil  of  Tartar  per  Deliquium,  poured  into 
the  Solution,  will  make  a  Red  Precipitate  ;  and 
Spirit  of  Sal-Armoniack  will  give, from  fome  more 
of  the  fame  Solution,  a  White  Precipitate  ;  and 
Lime-water  will  give  the  Solution  a  Yellow  Co¬ 
lour,  as  you  may  fee  in  the  Phagadenick  Water : 
And  a  little  Spirit  of  Vitriol  will  clear  off  thefe 
Precipitates  and  Colours,  and  render  the  Liquor 
greatly  tranfparent  and  colourlefs  like  fair  Water. 

All  thefe  Precipitates,  or  any  other,  may  eafily 
be  revived  into  Running  Mercury,  by  mixing 
them  with  Quick-lime,  and  then  diftilling,  as  in 
Reviving  Mercury  from  Cinnabar  \  which  fee. 

PRECIPITANT,  [in  Chymifry\  a  Term  ap- 
ply’d  to  any  Liquor  which  being  poured  on  aDif- 
iolution,  feparates  what  is  there  dilTolv’d,  and 
makes  it  Precipitate,  i.  e.  fall  down  to  the  Bot¬ 
tom  of  the  VefFel. 

PRECIPIT ATION,  in  Chymiftry,  fignifies  the 
Falling- down  of  the  Particles  of  any  Metalline  or 
Mineral  Body,  which  are  kept  fufpended  in  that 
Menftruum  which  difl'olved  it,  by  the  pouring  in 
of  fome  Alkalizate,  or  other  contrary  Liquor ;  or 
by  putting  fomething  elfe  into  it,  which  is  more 
eafie  for  the  Menjlrnum  to  difiblve.  Thus  if  Sil¬ 
ver  be  diflblved,  and  its  Particles  kept  fufpended 
in  Aqua-fort'u ,  Spirit  of  Nitre,  &c.  fome  Oil  of 
Tartar  per  Deliquium ,  or  even  Salt  Water,  will 
prefently  make  the  Acid  let  go  the  Silver,  and  it 
will  fall  down  or  precipitate  to  the  bottom  in  a 
White  Pouder:  Or  if  into  the  Solution  of  Silver 
you  had  put  a  Plate  of  Copper,  this  Metal  being 
eafier  to  work  upon  than  the  Silver,  the  Acid  will 
fall  to  difi'olving  of  it  ,  and  confequently  let 
go  the  Silver,  which  will  foon  precipitate  or  fall 
down  to  the  bottom,  and  cover  the  Copper  Plate 
all  over  with  White  Scales.  See  the  Word  De¬ 
part. 

Mr.  Boyle  defines  Precipitation  in  general  to  be 
an  Agitation  or  Motion  of  an  Heterogeneous  Li¬ 
quor,  which  in  no  long  time  will  make  the  Parts 
of  it  fubfide,  and  that  ufually  in  the  Form  of  a 
Pouder  or  other  confident  Body. 

This  Noble  Gentleman  propofes,  That  the 
Corpufcles  contained  or  kept  fufpended  in  any 
Solvent  or  Menftruum,  may  be  precipitated  down 
by  either  or  both  of  thefe  two  general  ways: 
i.  By  adding  to  the  Weight  or  Bulk  of  the  difibl- 
ved  and  floating  Particles,  and  thereby  rendering 
them  unfit  any  longer  to  accompany  the  Particles 
of  the  Menftruum  in  their  Inteftine  Motion:  Or, 
2dly,  by  weakening  the  Suftaining  Power  of  the 
Menftruum,  and  thereby  difabling  it  to  keep  the 
difiblved  Particles  from  fwimming  any  longer  in 
it.  See  more  in  his  excellent  Difcourfe  upon  the 
Mechanical  Caufes  of  Precipitation. 

PRECIPUT  [in  Juris-prudence]  an  Advantage, 
which  belongs  to  any  one,  in  a  Thing  that  is  to 
be  divided ;  or  it  is  a  Portion  that  is  taken  off  or 
fet  by  in  his  Favour,  before  the  Divifion  is 
made. 

PRECONTRACT,  is  a  Contrail  (ufually  un- 
derftood  of  Marriage)  which  was  made  before  a- 
nother  Contrail,  and  confequently  as  far  as  ’tis 
contrary  to  and  inconfiftent  with,  annuls  the  lat¬ 
ter. 

PREDIAL  Tythes ,  are  thofe  which  are  paid  of 
Things  arifing  and  growing  from  the  Ground  on¬ 
ly,  as  Corn,  Hay,  Fruit  of  Trees,  &c. 


PREDICABLE,  inLogick,  is  a  common  Terra 
or  Word  that  may  be  attributed  to  more  than  one 
Thing.  Thus  the  Word  Triangle  refers  to  any 
Figure  having  but  three  Sides  and  Angles,  whe¬ 
ther  it  be  Reitilineal  or  Spherical. 

PREDICAMENT,  [in  Logic k]  a  Clafs  or  Or¬ 
der  of  Beings  or  Subftances,  rang’d  according  to 
their  Nature,  called  alfo  Categorema  or  Category . 

PREDY,  a  Sea  Word,fignifying  the  fame  with 
Ready.  Predy  the  Ship ,  or  Predy  the  Ordnance ,  is, 
as  much  as  to  make  Things  ready  for  a  Fight; 
Predy  the  Hold,  is  to  lay  or  flow  every  thing  there 
in  its  due  order  and  proper  place. 

PRE-EMPTION,  was  formerly  allowed  to  the! 
Crowns  Purveyor,  to  have  the  firft  buying  of  all 
Corn,  other  Provifions,  &c.  before  others.  See 
12  Car.  c.  24. 

PREIST’r  Cap ,  a  Term  in  Fortification.  See 
Bonnet  a  Pre/Ire. 

PRE-FINE,  (in  Law)  is  that  Fine  which  is 
paid  on  Suing  out  the  Writ  of  Covenant. 

PRELUDE,  in  Mufick,  fignifies  any  Flourifh 
that  is  Introductory  to  Mufick  which  is  to  follow 
after. 

PREMISSES.  See  Habendum.  A 

PREMIUM.  A  Term  ufed  by  Merchants  for 
that  Sum  of  Money  which  the  Enfured  gives  the 
Enfurer  for  the  Enfuring  the  Safe  Return  of  any 
Ship  or  Merchandife. 

PREMUNIRE.  See  PRAEMUNIRE. 

PRENDER,  is  the  Power  or  Right  of  taking 
a  Thing  before  it  is  offered. 

PRENDER  de  Baron ,  is  ufually  taken  in  Law 
for  an  Exception,  to  difable  a  Woman  from  pur- 
fuing  an  Appeal  of  Murder  againft  the  Killer  of 
her  former  Hufband. 

PREPENSED,  in  Law,  is  when  a  Man  is  flain 
upon  a  fudden  Quarrel  ;  yet  if  there  were  Malice 
prepenfed  formerly  between,  them,  it  makes  it 
Murder  ;  as  it  is  called  in  fome  Statutes  prepenfed 
Murder. 

PREPOSITUS  Villa,  fome  will  have  to  be  the 
Conftable  of  a  Town,  or  Petit-Conftable.  ’Tis  alfo 
fometimesufed  for  a  Reeve:  For  others  fay,  in  our 
Old  Records,  it  fignifies  the  Reeve  or  Bailiff  of 
the  Lord  of  thfe  Manor  who  is  fometimes  called 
Serviens  Villa.  But  by  the  Laws  of  K.  Henry  I. 
the  Lord  anfwered  for  the  Town  where  he  was 
Refident :  Where  he  was  not  prefent  his  Deputy 
or  Senefchal  was  refponfible  if  he  were  a  Baron. 
But  if  neither  of  them  could  be  prefent,  then  the 
Prapoftus  &  quatuor  de  unaquaque  villa,  the  Reeve 
and  4  of  the  moll  Subftantial  Inhabitants  were 
fummoned  in. 

PREROGATIVE  Court,  is  the  Court  wherein 
all  Wills  are  proved,  and  all  Adminiftrations  ta¬ 
ken  that  belong  to  the  Archbifhop  by  his  Preroga¬ 
tive  ;  that  is,  in  Cafe  where  the  Deceafed  had 
Goods  of  any  confiderable  Value  out  of  the  Dio- 
cefe  wherein  he  ’died  ;  and  that  Value  is  common¬ 
ly  5  /.  except  it  be  otherwife  by  Compofition  be¬ 
tween  the  faid  Archbifhop  and  fome  other  Bifhop, 
as  in  the  Diocefe  of  London  it  is  10/. 

And  if  any  Contention  grow  between  two  or 
more,  touching  any  fuch  Will  or  Adminiftration, 
the  Caufe  is  properly  debated  in  this  Court;  the 
Judge  whereof  is  termed  Judex  Curia Prarogativa 
Cantuarienfis ,  the  Judge  of  the  Prerogative  Court 
of  Canterbury. 

The  Archbifhbp  of  York  hath  alfo  the  like  Court, 

which 


1 


P  RE 


P  R  E 


which  is  termed  His  Exchequer  ;  but  far  Inferior 
to  this  in  Power  and  Profit. 

PRES  BYT/E,  are  thofeMen  who  by  Old  Age, 
or  other  Accidents,  have  the  Globe  of  the  Eye  fo 
flat,  that  the  produced  VifualRays  pafs  the  Retina 
before  they  unite;  whereby  there  can  be  no  di- 
flind  Vifion,  fince  the  diftindl  Bafe  falls  too  far 
oft' beyond  the  Retina:  Therefore  this  Defedl  is 
to  be  helped  by  Convex-Glafies  or  Spectacles, 
which  will  make  the  Rays  converge  fooner,  and, 
if  they  are  well  fitted,  exactly  on  the  Retina. 

PRESBYTERIUM,  the  Prejbytery  ;  The  Choir 
or  Chancel  of  a  Church;  fo  called  becaufe  that 
Place  was  appropriated  to  the  Bifliops  and  Priefts, 
and  other  Clergy ;  while  the  Laity  was  confined 
to  the  Nave  and  Body  of  the  Church,  Cowers  In¬ 
terpreter . 

PRESCRIPTION,  in  Law,  is  when  a  Man 
claims  any  thing,  becaufe  he,  his  Anceftors  or 
Predeceflors,  or  they  whofe  Eftate  he  hath,  have 
had  or  ufed  it  all  the  time  whereof  no  Memory 
is  to  the  contrary.  But  one  cannot  prefcribe  a- 
gainft  a  Statute,  except  he  hath  another  Statute 
that  ferves  for  him. 

PRESENTATION,  a  Term  in  Law,  proper¬ 
ly  ufed  for  the  Adi  of  a  Patron,  offering  his  Clerk 
to  the  Bifhop,  to  be  inftituted  in  a  Benefice  of  his 
Gift. 

PRESENTEE,  is  the  Clerk  that  is  fo  prefented 
by  the  Patron.  Alfo  the  King’s  Prefentee  is  he 
whom  the  King  prefents  to  a  Church. 

PRESENTMENT,  in  Law,  is  a  meer  Denun¬ 
ciation  of  the  Jurors  themfelves,  or  fome  other 
Officer,  as  JuJiice ,  Conjiable ,  Searcher ,  Surveyor ,  kc. 
(without  any  Information)  of  an  Offence  inqui- 
rable  in  the  Court  whereunto  it  is  prefented. 

PRESIDENT,  in  a  Legal  Senfc,  is  the  Crowns 
Lieutenant  in  a  Province  orFundlion :  As  the  Pre- 
fident  of  Wales ,  York,  Berwick  ;  of  the  King’s 
Council,  &c. 

PRESSING  to  Death.  See  Peine  forte  iff  dure. 

PRESSURE;  by  this  Word  fome  Philofophers, 
addidled  to  the  Cartefian  Hypothefis,  mean  a  kind 
of  Motion  ivhich  is  impreffed  upon  and  propagated 
through  a  Fluid  Medium.  And  by  this  they  would 
explain  all  the  Phaenomena  of  Light  and  Colours, 
as  well  as  of  many  other  Effedls ;  by  certain  new 
Modifications  which  do  there  happen  to  the  Rays 
of  Light,  as  they  are  ufually  called.  But  as  our 
Excellent  Sir  If.  Newton  fhews,  (p.  307  of  the  La¬ 
tin  Edition  of  his  Opticks)  this  is  a  Miftake. 

For  if  Light  (for  Inftance)  confifted  only  in 
Prejfure ,  propagated  without  Adlual  Motion,  it 
could  not  therefore  agitate  and  warm  fuch  Bo¬ 
dies  as  Refledt  and  Refradt  it :  And  if  it  confitted 
in  an  Infiantaneous  Motion ,  or  one  propagated  to 
all  Diftances  in  an  Inftant,  as  fome  have  advan¬ 
ced  ;  there  would  be  required  an  Infinite  vis  or 
Force,  to  produce  that  Motion,  every  Moment, 
in  every  Lucent  Particle.  And  if  Light  confifted 
either  in  Prejfure ,  or  in  Motion  propagated  in  a 
Fluid  Medium,  whether  inftantaneoufly  or  in  Time, 
it  muff;  from  thence  come  to  pafs,  that  it  fhould 
infledl  itfelf  in  umbram.  For  Prejfure  or  Motion 
in  a  Fluid  Medium  cannot  be  propagated  in  Right 
Lines ,  beyond  any  Obftacle  which  fhall  hinder  any 
Part  of  the  Motion  ;  but  will  infledl  and  diffufe  it 
felf  every  Way  into  thofe  Parts  of  the  Quiefcent 
Medium  which  lie  beyond  the  faid  Obftacle. 

Thus  the  Force  of  Gravity  tends  downward, but 


the  Prejfure,  which  arifes  from  that  Force  of  Gra¬ 
vity  tends  every  Way  with  an  Equable  Force :  And 
with  equal  Eale  and  Force,  is  propagated  in  Crook¬ 
ed  Lines  as  in  Straight.  Waves  on  the  Surface  of 
Water  while  they  Aide  by  the  Sides  of  any  Large 
Obftacle,  do  infledl,  dilate  and  diffufe  themfelves 
by  Degrees,  into  the  Quiefcent  Water  lying  beyond 
the  Obftacle.  The  Waves,  Pulfes,  or  Vibrations 
of  our  Air  in  which  Sounds  coniift,  do  manifeftly 
infledl  themfelves,  tho’ not  fo  much  as  the  Waves 
of  Water ;  for  the  Sound  of  a  Bell  or  of  a  Can¬ 
non,  can  be  heard  over  a  Hill,  which  intercepts 
the  Sonorous  Objedt  from  our  Sight :  Arid  Sounds 
will  be  propagated  as  eafily  thro’  Crooked  Tubes , 
as  thro’  Straight :  But  Light  is  never  obferved  to 
go  in  Curve  Lines  nor  to  infledl  it  felf  inXJmbram. 
For  the  fixed  Stars  do  immediately  difappear  on 
the  Interpolition  of  any  of  the  Planets,  as  well  as 
fome  Parts  of  the  Suns  Body,  by  the  Interpofition 
of  the  Moon ,  Venus  or  Mercury. 

PREST,  is  ufed  for  a  Duty  in  Moneys  to  be 
paid  by  the  Sheriff',  upon  his  account,  in  the  Ex¬ 
chequer  ;  or  for  Money  left  or  remaining  in  his 
Hands. 

PREST  Money,  from  the  French  Prejl,  ready ; 
is  Money  given  to  Soldiers  when  they  ar t  Prejl : 
And  binds  fuch  as  receive  it  to  be  ready  at  Com¬ 
mand  at  all  Times  appointed  by  their  Officers. 

PREST  Sail:  A  Ship  at  Sea  is  faid  to  carry  a 
Prejl  Sail,  when  fhe  carries  all  that  (he  can  poffi- 
bly  Croud  :  Which  is  fometimes  done  in  giving 
Chafe  to  an  Enemy :  But  ’tis  a  dangerous  Expe¬ 
riment  and  ought  not  to  be  tryed  often,  left  a  Ship 
fhould  over-fet,  or  bring  her  Mails  by  the  Board, 
in  which  latter  Cafe  Ihe  will  become  a  Prey  to 
the  Enemy. 

PRESTATION  Money ,  was  according  to 
fome,  a  Sum  of  Money  paid  by  the  Arch-Deacons 
to  the  Bilhops  annually  pro  Exteriori  Jurifdittione  : 
But  others  fay  it  was  a  Subfidium  Charitativum , 
which  in  reafonable  Cafes  a  Bifhop  might  require 
of  his  Clergy. 

PRESTER,  &o]  a  Meteor  which 

confifts  of  an  Exhalation  thrown  from  the  Clouds 
downwards,  with  fuch  Violence,  as  that  it  is  fet 
on  Fire  by  the  Collifion. 

PRESUMPTION,  in  Law,  is  of  Three  forts; 

1 .  Violent,  which  is  many  times  a  full  Proof ;  as 
if  one  be  killed  in  a  Houfe,  and  a  Man  is  feen 
to  come  out  of  the  Houfe  with  a  bloody  Sword, 
and  no  other  Perfon  was  at  that  time  in  the 
Houfe:  This,  tho’  but  a  Preemption,  is  as  a 
Proof.  2.  Probable ,  which  hath  but  a  fmall  Ef- 
fedl.  3.  Levis,  feu  temeraria,  which  is  of  no  Pre¬ 
valency  at  all.'  So  in  cafe  of  a  Charter  or  Feoff¬ 
ment,  if  all  the  Witnefles  to  the  Deed  be  dead  ; 
the  Violent  Prefumption ,  which  Hands  for  a  Proof, 
is  Continual  and  Quiet  Pofleflion. 

PRETENCE.  See  Efcutcheon  of  Pretence. 

PRETENSED  Right  or  Title :  Jus  PrestenJ'um ; 
where  one  is  in  Pofleflion  of  Lands  or  Tenements, 
and  another  who  is  out,  claims  it  and  fues  for  it. 
Here  the  Pretenfed  Right  or  Title,  is  faid  to  be  in 
him  who  doth  thus  Claim  or  Sue. 

PREVARICATE,  in  Law,  is  when  a  Man 
falfly  and  deceitfully  feems  to  undertake  a  Thing, 
ea  intentione ,  that  he  may  dellroy  it. 

PREVARICATION,  in  the  Civil  Law,  is 
where  an  Informer  colludes  with  the  Defendant, 
and  fo  makes  only  a  feigned  Profecution. 

PERVEN. 
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PREVENTER  Rope,  in  a  Ship,  is  a  fmall 
Rope  ufed  to  fecure  the  Ties,  fo  that  if  one 
Part  fhould  break,  the  other  may  not  run  thro’ 
the  Ram-head.  See  Ropes. 

PREVENTION,  [in  th t  Canon  Law]  the  right 
which  a  fuperior  Perfon  or  Officer  has  to  lay  hold 
of,  claim  or  tranfaft  an  Affair  before  an  Inferior, 
to  whom  it  more  immediately  belongs. 

PRIAPISMUS,  [in  Medicine ]  a  continual  or 
painful  Erection  or  Tenfion  of  the  Yard. 

PRICK.  To  prick  the  Chart  or  Plot  at  Sea, 
Tio-nifies  to  make  a  Point  in  their  Chart  where- 

o 

about  the  Ship  is  now,  or  is  to  be  at  fuch  a 
time,  in  order  to  find  the  Courfe  they  are  to  fteer, 
&c. 

PRICK-Pa/?.?,  in  a  Building,  are  fuch  as  are 
framed  into  the  Brea/t- Summers  between  the  prin¬ 
cipal  Polls  for  (Lengthening  the  Carcafe  of  the 
Houfe. 

PRIMA  NATURALIA,  [in  Phyficks ]  are  Atoms 
of  the  firff  Particles  of  which  natural  Bodies  are 
primarily  compofed,  the  fame  that  are  called  Mi¬ 
nima  Natu.ra.lia.  L. 

PRIMiE  Vies,  [in  Phyfick]  the  firff  Paflages 
of  the  Chyle  as  the  Stomach,  Inteftines  and  their 
Appendices.  L. 

PRIMAGE,  is  a  Duty  due  to  the  Mariners  and 
Sailors  for  the  Loading  of  any  Ship  at  the  fetting 
forth  from  any  Haven.  Anno  32  Hen.  VIII.  c.  14. 
which  in  fome  Places  is  a  Penny  in  the  Pound: 
In  others  Sixpence  for  every  Pack  or  Bale,  &c. 
according  to  the  Cuftom  of  the  Place. 

PRIMARIUMLtftat,  in  Geometry,  is  a  Right 
Line  in  any  Conick  Sedion,  drawn  through  the 
Vertex  of  the  Sedion,  and  parallel  to  the  Bafe  of 
the  Cone. 

PRIMARY  Planets  (according  to  fome)  are 
the  Three  Superior  Planets,  viz,  Saturn,  Jupiter, 
and  Mars ;  but  more  properly  a  Primary  Planet  is 
one  that  moves  round  the  Sun,  as  its  Centre; 
whereas  a  Secondary  Planet  moves  round  fome  o- 
ther  Planet. 

PRIME  Figure ,  is  that  which  cannot  be  divi¬ 
ded  into  any  other  Figures  more  fimple  than  it 
felf;  as  a  Triangle  in  Planes ,  the  Pyramid  in  So¬ 
lids :  For  all  Planes  are  made  of  the  Firff,  all  Bo¬ 
dies  or  Solids  compounded  of  the  Second. 

PRIME  Numbers ,  in  Arithmetick,  are  thofe 
made  only  by  Addition,  or  Colledion  of  Unites, 
and  not  by  Multiplication :  So  an  Unite  only  can 
mealure  it;  as  2,  3,  4,  5,  &c.  and  is  by  fome 
called  a  Simple,  by  others  an  Uncompound  Num¬ 
ber. 

PRIME  of  the  Moon ,  fignifies  the  New  Moon, 
at  her  firff  Appearing,  or  about  three  Days  after 
the  Change ,  at  which  time  (he  is  faid  to  be  pri¬ 
med. 

PRIME  Verticals,  or  Dir  eft  Ere  51  North  or  South 
Dials,  are  thofe  whofe  Planes  lie  parallel  to  the 
Prime  Vertical  Circle.  But  fince  every  Plane  hath 
that  Pole  raifed  or  deprefled  thereon,  which  lieth 
open  to  it :  Therefore  this  Plane  (if  a  Direft 
South )  hath  the  South  Pole  elevated,  and  con- 
fequently  the  Style  (whofe  Height  muff  be  the 
Complement  of  the  Latitude  of  the  Place)  will 
point  downwards. 

Wherefore,  To  find  the  Hour's  Difiance  from  the 
Meridian  upon  this  Plane ,  the  Proportion  is, 


As  the  Radius  is  to  the  Sine  of  the  Style’s 
Height,  or  Co-Latitude; 

So  is  the  Tangent  of  the  Hour,  or  Angle  at 
the  Pole, 

To  the  Tangent  of  the  feveral  Hours  Diftance 
from  the  Meridian. 

By  this  Canon,  the  Hours  requifite  for  the 'Plane, • 
as  alfo  the  Half  Hours,  Quarters,  &c.  being -cal¬ 
culated  and  fet  in  a  Table;  the  Dial  is  deferi- 
bed  after  the  fame  manner  as  the  Horizontal  Dial ; 
which  lee. 

North  Direft  Ereff  Dials,  are  but  the  Backfide 
of  the  South,  becaufe  lying  in  the  fame  Azimuth 
with  it:  Therefore,  ’tis  no  more  but  turning 
the  South  Dial  upfide  down,  and  leaving  out 
the  Superfluous  Hours  between  5  and  7,  and  4 
and  8,  and  the  North  Dial  is  made.  Only  note. 
That  the  Style  muff  point  upwards  to  the  North 
Pole. 

PRIMER  Seifin.  The  firff  PofTeflion  of  Seifin 
was  heretofore  ufed  as  a  Branch  of  the  King’s 
Prerogative,  whereby  he  had  the  Firff  Pofieffion  ; 
that  is,  the  entire  Profits  for  a  Year  of  all  the 
Lands  and  Tenements  where  his  Tenant  (that 
held  of  him  in  Capite )  died  feifed  in  his  De- 
mefne  as  of  Fee,  his  Pleir  then  being  at  full  Age, 
until  he  do  his  Homage  ;  or  if  under  Age,  until 
he  were  of  Age.  But  all  the  Charges  arifing  by 
Primer  Seifin,  are  taken  away  by  the  Statute  made 
12  Car.  II.  cap.  24. 

PRIMES,  are  the  firff  larger  Divifions  of  the 
fingle  Number  on  Gunter's  Line  of  Proportion, 
whofe  next  Subdivifions  are  called  Tens,  &c. 
See  Line  of  Proportion. 

PRIMING  Iron ,  is  a  fmall  fharp  Iron  which 
is  thruft  into  the  Touch-hole  of  a  Great  Gun, 
and  pierces  into  the  Cartridge  that  holds  thePou- 
der,  that  fo  they  may  put  in  the  Prime-pouder 
or  Touch-pouder  to  fire  off  the  Piece. 

PRIMITIVE,  Firfi- Fruits :  In  our  Law,  the 
Profits,  after  Avoidance,  of  every  fpiritual  Living 
as  rated  in  the  King’s  Books,  for  one  Year. 

PRIMITIVE  [in  Grammar ]  a  Root  or  a  Word 
in  Language,  which  is  neither  deriv’d  from  any 
other  Language,  nor  compounded  from  any  other 
Words  of  the  fame. 

PRIMO  Beneficio  Habendo  [in  Law]  a  Writ 
that  is  directed  from  the  King  to  the  Lord  Chan¬ 
cellor,  appointing  him  to  beftow  the  Benefice  that 
fhall  firff  fall  in  the  King’s  Gift  above  or  under 
fuch  a  Value  upon  this  or  that  Clerk. 

PRIMOGENITURE,  in  Law,  is  the  Title  of 
an  Elder  Brother  in  Right  of  his  Birth. 

PRIMORES  Dentes,  feu  Incifivi  Dentes ,  are 
the  Four  Foremoft  Teeth  in  each  Jaw  ;  they  are 
pretty  broad,  (harp  at  their  Ends,  a  little  Convex 
outwards,  and  hollow  inwards:  They  have  each 
a  pretty  long  Root,  a  little  crooked,  and  divided 
into  two,  by  which  means  they  have  the  greater 
Force  in  cutting  off  the  Aliments,  which  is  their 
proper  Ufe. 

PRIMUM  Mobile,  in  the  Ptolemaick  Afironomy, 
is  fuppofed  to  be  a  vaft  Sphere ,  whofe  Centre 
is  that  of  the  World,  and  inComparifon  of  which 
the  Earth  is  but  a  Point :  This  they  will  have  to 
contain  all  other  Spheres  within  it,  and  to  give 
Motion  to  them,  turning  it  felf  and  all  them  quite, 
round  in  Twenty  four  Hours. 
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PRINCIPAL,  in  Common  Law,  fignifies  the 
fame  with  Heirloome. 

PRINCIPAL  Ray,  in  Perfpedtive,  is  the  Per¬ 
pendicular  one  which  goes  from  the  Spedfator’s 
Eye  to  the  Vertical  Plane  or  the  Table.  And  the 
Point  where  this  Ray  falls  on  the  Table,  is  called 
from  hence  the 

'  PRINCIPAL  Point,  which  fome  Writers  call 
the  Centre  of  the  Picture,  and  the  Point  of  Concur¬ 
rence. 

PRINCIPAL  Pofs,  in  any  wooden  Building, 
are  the  Corner  Ports,  which  are  tenanted  into  the 
Ground  Plates  below,  and  the  railing  Plates  above, 
i.  e.  into  the  Beams  of  the  Roof. 

PRINCIPLE,  a  Word  very  commonly  and 
very  varioully  ufed  ;  fometimes  it  fignifies  the 
fame  as  a  Maxim,  an  Axiom,  or  a  good  Practi¬ 
cal  Rule  of  ACtion  :  Thus  we  fay,  a  Perfon  is  a 
Man  of  Principles,  when  he  always  aCts  according 
to  the  Eternal  Rules  of  Morality,  Virtue  and  Re¬ 
ligion. 

Sometimes  it  fignifies  a  Thing  Self-evident,  and 
as  it  were  Naturally  known,  and  then  ’tis  ufually 
called,  a  Firf  Principal ;  as  that,  Nothing  can  Exijl 
and  not  Exijl  at  the  fame  time:  That,  Where 
there  is  no  Law,  there  is  no  Tranfgrejfon  :  That  a 
Whole  is  greater  than  a  Part. 

Sometimes  it  hath  the  fame  fenfe  with  Rudi¬ 
ments  or  Elements ;  as  when  we  fay,  the  Prin¬ 
ciples  of  Geometry,  Ajironomy,  Algebra  ;  we  mean 
the  DoCtrines  or  Rules  of  thofe  Sciences. 

And  in  Chymiftry  particularly,  ’tis  taken  for 
the  firft  Conftituent  and  Component  Particles  of 
all  Bodies,  out  of  which  they  are  made,  and  into 
which  they  are  by  Fire,  as  they  fay,  refolvable 
again.  Thus  Salt,  Sulphur,  and  Mercury  are  the 
three  Famous  Chymical  Principles,  which  they 
call  Hypofatical ;  and  the  Chymifts  did  formerly 
pretend,  that  they  could  by  their  Art  refolve  all 
Natural  Bodies  into  thefe;  and  that  thefe  Princi¬ 
ples  could  be  drawn  Simple,  Pure,  and  Uncom¬ 
pounded  from  Metals,  &c.  But  fince  this  Art  hath 
been  more  commonly  rtudied  and  confequently 
much  better  known,  it  is  found  to  be  a  Falfity,  as 
Mr.  Boyle  excellently  fhews  in  his  Sceptical  Chy- 
mift  ;  and  Lemery  hints  in  many  places  of  his  good 
Courfe  of  Chymifry. 

The  Modern  Chymifts  agree  that  there  are 
five  kinds,  or  different  forts  of  Bodies,  which 
may  by  Fire  be  drawn  from  many  mix’d  Natu¬ 
ral  Bodies,  and  therefore  which  may  in  a  large 
fenfe  be  called  Principles ;  as,  Earth ,  Salt,  Spirit, 
Phlegm ,  and  Oil,  tho’  thefe  can  never  be  drawn, 
perfectly  Pure  and  Unmix’d ;  nor  have  we  any 
reafon  to  believe  they  are  the  Conftituent  Prin¬ 
ciples  of  the  Bodies  they  are  drawn  from;  and 
cut  of  many  Bodies  hardly  ever  a  one  of  them 
can  be  drawn ;  and  therefore  they  are  not  truly 
and  properly  the  Elements  or  Conftituent  Prin¬ 
ciples  of  Natural  Bodies,  nor  indeed  do  we  know 
any  fuch. 

Of  thefe,  the  Spirit,  Oil  and  Salt,  are  called  the 
Active  Principles ;  and  the  Water  and  the  Earth, 
the  Paffive  ones. 

Mr.  Boyle  fheweth  by  many  Experiments  in  his 
Sceptical  Chymijl,  in  the  Difcourfe  about  the  Pro- 
duciblenefs  of  Chymical  Principles,  in  his  Chymical 
Paradox  at  the  end  of  his  Nodiluca ,  and  in  many 
other  places  that  thefe  Chymical  Principles  are 
Producible  and  DeftruCIible,  and  that  they  are 


manifeftly  Tranfmutable  into  one  another.  For 
by  diftilling  what  the  Chymifts  call  Eflential  Oil 
of  Annifeeds  36  times  over,  and  fome  other  Oils 
of  Vegetables  above  50  times,  he  found  that  there 
would  be  produced  above  half  the  firft  Weight 
of  the  Oil  in  the  form  of  a  Black  Pitch.  That 
an  acid  and  volatile  Spirit  and  Salt  were  to  be 
gained  in  a  confiderable  Quantity;  and  upon  the 
whole  it  appeared  that  thefe  Refulting  Bodies  of 
fuch  very  different  Forms  were  produced  by  the 
AClion  of  the  Fire  tranfmutirig  part  of  the  very 
Subftance  of  the  Oil  into  them. 

That  in  general  may  be  called  a  Principle  which 
is  the  firft  Caufe  of  any  Thing’s  Exifence,  ox  Pro¬ 
duction,  or  of  its  becoming  Known  to  us. 

The  Ariftotelian  or  Peripatetical  Principles  are 
the  Four  Elements,  Earth,  Water,  Air,  and  Fire. 

The  Epicurean  Principles,  are  Magnitude,  Fi¬ 
gure,  and  Weight. 

Mr.  Boyle  thinks  as  the  World  now  is  (for  they 
can’t  account  for  its  Creation)  that  the  Mecha¬ 
nical  Principles,  Matter,  Motion,  and  Reft,  are 
Principles  fufficient  to  folve  all  thePhaenomena  of 
Nature. 

The  Cartefan  Principles  are  thefe  three  follow-  » 
ing;  Firf,  A  moft  Subtle  Matter  very  fwiftly  a- 
gitated,  fluid,  and  keeping  to  no  certain  Figure, 
but  whidb  fuits  it  felf  to  the  Figure  of  thofe  Bodies 
that  are  about  it;  The  Second  are  very  fmall  Glo¬ 
bules,  that  is.  Bodies  exactly  round,  and  very 
folid,  continually  whirling  about,  and  which  do 
not  only  like  the  Firft  Principles,  fill  up  the  Pores 
of  Bodies,  but  alfo  conftitute  the  pureft  Sub¬ 
ftance  of  the  /Ether  and  Heaven.  The  Third  Prin¬ 
ciple  is  a  Matter  confifting  of  more  thick  and 
Branchy  Parts,  full  of  Angles  and  unfit  for  Motion, 
of  which  the  Earth,  Water,  Air,  and  all  mixed 
Bodies  do  confift. 

Now  they  fuppofe  thefe  three  Elements  to  be 
thus  produced  :  The  whole  World  being  a  Ple¬ 
num  and  the  Particles,  or  Atoms,  of  all  Matter 
folid,  as  foon  as  Motion  was  fuperinduced  into 
the  World,  thefe  Atoms  being  of  feveral  Shapes, 
and  Sizes,  would  begin  to  rub  and  grind  one  a- 
gainft  another. 

By  which  means,  fome  would  come  to  be 
ground  or  turn’d  round  Globules  ;  and  thefe  con¬ 
ftitute  their  Second  Element.  The  fmall  Chips, 
Shavings,  or  Dull:,  that  comes  off  in  the  forming 
of  thefe  Globules,  is  the  Matter  of  their  Firft  Ele¬ 
ment;  and  thefe  muft  needs  be  in  every  rapid 
Motion.  But  thofe  Particles  which  are  not  yet 
turned  into  Globular  Figures,  will  be  varioufly 
angled,  and  not  fo  fit  for  Motion  as  the  others  ; 
and  therefore  will  conftitute  a  Third  Element  very 
different  from  the  others. 

PRINTING.  There  is  a  Difpute  between  the 
Towns  of  Harlem  in  Holland,  and  Mcntz  in  Ger¬ 
many,  about  the  Invention  of  this  noble  Art. 

The  Harlemers  fay,  that  Laurenzs  Janzs  Kofer 
of  Harlem ,  was  the  firft  Inventer  of  Printing ,  A.D. 

1 430.  But  that  at  firft  he  ufed  only  wooden  Blocks 
or  Plates,  (like  thofe  ufed  in  China  and  fome  other 
Eaftern  Countries,  where  that  kind  of  Printing 
hath  been  much  longer  in  Ufe,  and  perhaps  gave 
the  firft  Hint  to  our  Manner  of  Printing  now  in 
Ule;)  tho’  after  fome  Time  he  left  thole  off,  and 
cut  fingle  Letters  in  Steel,  which  he  funk  into  Cop¬ 
per  Matrices,  and  fitting  them  into  Iron  Molds,  caft 
fingle  Letters  of  Metal  in  thefe  Matrices. 
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They  fay  alfo,  that  his  Companion  ‘John  Gut¬ 
tenburgh  ftole  his  Tools  away  while  he  was  at 
Churchy  and  with  them  went  to  Mentz  in  Ger¬ 
many  ;  where  fettinghis  ftolen Inftruments  to  work, 
he  claim’d  the  firft  Invention  of  this  Art  before 
Kofter  did  his. 

To  prove  this,  they  fay  that  one  Rabbi  Jofeph, 
a  Jew,  in  his  Chronicle,  mentions  a  printed  Book 
that  he  faw  at  Venice  in  the  Year  5288,  according 
to  the  Jewilh  Account,  and  of  ours,  1428,  as  may 
be  feen  in  Pet.  Scriverius. 

But  notwithftanding  all  this,  and  alfo  what  they 
fay  further  of  a  Book  entituled  De  Spiegel ,  which 
they  fhew  printed  at  Plarlcm  in  Dutch  and  Latin , 
tho’  without  Date;  but  they  pretend  it  to  be  the 
firft  that  was  ever  printed  :  Notwithftanding  this 
foys  Moxon,  Guttenburgh  of  Mentz  is  more  gene¬ 
rally  taken  for  the  Inventer  of  Printing,  than  Ko- 
Jler  of  Harlem. 

Dr.  Wallis  faith,  this  Art  was  firft  invented  a- 
bout  the  Year  1460,  and  was  praftifed  in  Germa¬ 
ny  immediately,  but  whether  firft  at  Mentz  or 
Harlem,  he  determines  not.  He  faith  the  Book 
which  bears  the  Repute  of  being  the  firft  that  ever 
was  printed,  is  Tally's  Offices ;  which  was  printed 
in  the  Year  1465  or  1466  ;  for  the  Copy  of  it  in 
the  Bodleian  Library  in  Oxon,  difagreesa  Year  with 
that  in  the  Library  of  C.  C.  College  there.  In 
that  Book  in  the  Bodleian  Library,  is  a  Note  writ¬ 
ten  which  mentions  one  Johannes  Fauf  us,  as  Co¬ 
adjutor  to  Guttenburgh ,  as  alfo  Peter  Scheffer,  on 
the  fame  Account ;  and  this. Scheffer,  Job.  Arnol- 
dus  in  Libello  de  Chalcographies  Inventione ,  makes 
the  Inventer  of  [he Matrices.  Thefe  three  work’d 
together  a  while,  and  then  parted. 

There  is  alfo  another  Note  written  in  a  later 
Hand,  in  the  faid  Book,  which  refers  the  firft  In¬ 
vention  of  Printing  to  the  Year  1543;  but  moft 
to  the  Year  above-mentioned  by  Dr.  Wallis ,  viz. 
1460. 

Next  to  thefe  two  Places  of  Mentz  and  Har¬ 
lem,  it  feems  to  have  been  praftifed  firft-  at  our 
Univerfity  of  Oxon  in  England :  For  K.  Hen.  VI. 
and  Thomas  Bouchier ,  then  A.  B.  of  Canterbury, 
fent  William  Turner,  Mafter  of  the  Robe,  and 
William  Caxton,  Merchant  of  London,  over  to  Har¬ 
lem  to  learn  this  Art,  who  privately  prevailed  with 
one  Frederic  Corfcles,  (an  Under  Workman)  for  a 
Sum  of  Money  to  come  over  hither  ;  who  did  fo, 
and  at  Oxford  fet  up  the  Art  of  Printing,  before  it 
was  ufed  any  where  elfe,  except  in  Mentz  and 
Harlem.  And  there  is  a  Treatife  faid  to  be  of 
S.  Jerom,  (becaufe  found  in  his  Work-)  but  in 
Reality  of  Ruffinus  on  the  Creed,  printed  at  Oxon, 
in  a  broad  Oftavo,  in  the  Year  1468,  which  is 
but  three  Years  after  the  Edition  of  Tally's  Offices 
at  Mentz  ;  and  perhaps  is  one  of  the  firft  Books 
printed  on  Paper,  for  that  of  Tully  was  on  Ve'lum. 
Soon  after  this,  Caxton  (who  firft  brought  it,  as  is 
fuppofed,  to  Oxford)  promoted  it  to  London ; 
which  Baker  in  his  Chronicle  faith  was  about 
1471  :  But  Moxon  in  his  Art  of  Printing  faith, 
he  had  not  feen  any  Books  printed  at  London  before 
1480;  about  whichTime  it  was  received  in  Italy , 
Germany,  See. 

In  Pbilof  Tranfaflions,  N.  288,  and  310,  there 
is  this  further  Account  of  the  Rife  and  Progrefs  of 
the  Art  of  Printing. 

Boxlfomius  Schrevelius,  and  other  Authors  fay, 
Th*t  Kofer  could  not,  nor  d-id  he  in  Fad  print  fo 


large  a  Book  as  the  Speiulum  Saluti ',  without  gra¬ 
dual  Improvements;  and. his  firft  E  flays  were  oh 
fmall  and  loofe  Leaves  of  Paper  before  he  attempt¬ 
ed  whole  Books. 

In  the  Bodleian  Library  at  Oxford  are  two  Books, 
and  in  that  of  Benue- College  in  Cambridge  is  ano¬ 
ther  very  ancient  printed  Book,  printed  only  011 
one  Side  of  the  Paper;  the  whole  wrought,  or 
call  on  Wood,  nor  fet  or  compofed  with  Printing 
Letter,  and  printed  with  Writing-Ink;  which  do 
fufficiently  fhew  that  they  were  done  when  this 
Art  was  in  its  Infancy,  and  are  very  probably  the 
Work  of  Kofer ;  but  they  are  without  Date  or 
Printer’s  Name. 

Kofer  had  an  Affiftant  whofe  Name  was  John 
Fuji,  or  as  foine  write  him  Fauf  ox  Faujlus-,  from 
whom  he  took  an  Oath  of  Secrecy,  as  Schrevelius 
tel i s  us,  but Fuf  ran  away  with  Kojler’sTooh  and 
Materials,  and  in  fome  time  fet  up  a  Printiug- 
Prefs  at  Mentz,  where  he  was  aflifted  by  his  Ser¬ 
vant  John  Scheffer,  a  young  Man  of  a  good  Ge¬ 
nius,  and  who  afterwards  married  his  Daughter, 
and  became  his  Partner.  They  tell  a  Story  alfo 
of  Fuji's  going  to  Paris ,  but  whether  before  or  af¬ 
ter  he  fettled  at  Mentz,  is  uncertain,  and  offering 
there  a  great  Number  of  printed  Bibles  to  Sale,  as 
if  they  were  Manufcripts:  But  the  French  confi- 
dering  the  Number  of  thefe  Books,  and  their  ex- 
aft  Conformity  one  to  another  throughout  the 
whole,  to  a  Line,  a  Word,  a  Letter,  nay  even  to 
a  Point,  and  that  the  beft  of  Bock-writers  could 
not  be  thus  exaft,  forc’d  the  Secret  out  of  him, 
by  either  aftually  indifting  him  for  a  Magician, 
or  threatning  him  at  lead  fo  to  do;  and  this  ’tis 
faid  gave  Rife  to  the  Story  of  Dr.  Fauf  us. 

And  ’tis  probable  about  this  Time  many  prin¬ 
ted  Books  were  fold  up  and  down  for  Manufcripts. 

’Tis  not  certain  in  what  Year  Fuf  and  Scheffer 
began  firft  to  work  at  Mentz.  But  Schrevelius 
faith,  Fauf  us  (as  he  calls  him)  printed  Alexandri 
Do  dir  inale  cum  Petri  Hifpani  Tradlatibus,  A.  D. 
X442.  And  Lambetius  in  Comment,  de  Biblioth. 
Cesf  Lib.  2 .  p.  988.  faith,  that  he  brought  from 
Infpruck  to  the  Imperial  Library  at  Vienna ,  a  P fal¬ 
ter  printed  on  Parchment  by  Fuji  and  Scheffer, 
1457.  And  foon  after  this  Date  many  Books 
were  printed,  which  are  ftill  in  Being:  as  the 
Durandus  in  the  Library  of  Baftl,  printed  1458. 
Johannis  Johannenfs  Catholicon,  in  his  Majeftv’s 
Library,  printed  1460.  The  Latin  Bible  of  1462 
in  the  French  King's  Library,  all  before  the  Tully' s 
Offices  above-mentioned  ;  which  was  not  printed 
till  1465  or  1466.  The  firft  Book  printed  here 
in  England,  was  the  Ruffinus ,  printed  at  Oxford 
1468,  as  was  faid  before.  But  they  praftifed  the 
Art  earlier  in  other  Countries;  and  in  particular, 
it  was  ufed  at  Rome  in  the  Palace  of  Maxim, 
A.  D.  1433,  hy  Conrad.  Sweinheim,  and  Arnold 
Pannartz ,  both  Germans ,  and  who  continued 
Printers  there  many  Years  after,  as Martellinus  in 
his  Romes  S  a  eras  affirms. 

Some  think  that  Paper,  (made  of  Linen  Rags) 
was  firft  made  at  Bafl ,  by  fome  Greeks,  who  fled 
out  of  their  Country  after  Ccnfantinople  was  fackt, 
A.  D.  1452  ;  and  this  in  Irr  ration  of  the  Cotton 
Paper  ufed  in  th e  Levant.  Certain  it  is  the  Cotton 
Paper  hath  been  of  very  ancient  ufe  in  the  Eaft  ; 
there  being  in  the  Bodleian  Library  an  Arabick 
Manufcript  (among  thofe  theUniverfity  bought  of 
Dr.  Huntingdon)  written  in  he  427th  Year  of  the 
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Hegira ,  which  is  A.  D.  1049,  on  this  Paper;  and 
fo'm e  there  are  without  Dates,  which  feem  older. 

And  as  for  the  Linen-Rag-Paper,  it  mult  be 
much  older  than  1452  ;  for  in  the  Archives  of  the 
Library  of  the  Dean  and  Chapter  of  Canterbury, 
there  is  an  Inventory,  on  our  Paper,  of  the  Goods 
of  Henry  Prior  of  Chriffs  Church  there,  that  is  in 
the  201I1  Year  of  Edw.  III.  which  is  A.  D.  1346. 
and  in  the  Cotton  Library  are  feveral  Writings,  on 
our  Paper,  as  high  at  leaft  as  the  15th  of  Edw. 
III. 

Some  think  the  Rolling-Prefs  was  invented  by 
Lipfius ;  but  there  is  a  printed  Book  in  the  Bod¬ 
leian  Library,  (placed  Laud.  p.  138.)  being  a  Mif- 
fale  fecundum  ufum  Ecclef  Herbipolenfs ,  (i.  e. 
Wurtzburgh)  in  Germany.  At  the  Beginning  of 
this  Book  is  anlnftrument  ok  Rodulphusihe  A.B.  of 
this  Church,  containing  theReafcns  of  the  Publi¬ 
cation  of  this  Miffale,  and  inftead  of  a  Seal,  there  is 
annexed  a  Print  engraven  of  the  Arms  of  the  See, 
CJc.  very  finely  done(for  thatTime,  for  ’twas  be¬ 
fore  Durer)  and  on  which  are  evident  Marks  of 
the  Prcffure  by  the  Plate ,  with  fome  Touches  of 
Ink  at  the  Edgbs,  &c.  which  all  that  have  feen  it 
iudge  to  be  plain  Marks  of  its  being  done  or 
wrought  off  in  a  Rolling-Prefs.  And  there  are 
fufficient  Reafons  to  prove  that  this  Book  is  as 
ancient  as  1481* 

Mr.  Bagford  thinks  we  had  not  the  firft  Hint  of 
Printing  from  the  Chinefes ,  of  whom  we  had  no 
Knowledge  hardly,  when  this  Art  was  invented: 
But  rather  from  Old  Medals,  Seals,  &c.  and  the 
Letters  on  them.  But  if  it  be  certain,  as  it  feems 
to  be,  that  Cards  are  as  old  as  Hen.  VI.  nothing 
feems  to  give  a  better  Flint  to  the  Invention  of 
Printing  than  Card-making,  as  is  evident  by  the 
firft  Specimen  of  Printing  at  Harlem-,  and  by 
thofe  Books  above-mentioned  in  the  Bodleiasi  Li¬ 
brary,  and  that  of  Bennet-College  in  Cambridge. 

The  cutting  of  the  Molds  or  Blocks  for  making 
our  Playing  Cards,  is  after  the  fame  Manner  as 
that  of  the  old  Books  firft  printed  at  Elarlem.  They 
lay  a  Sheet  of  wet  or  moift  Paper  on  the  Form  or 
Block,  being  firft  lightly  brufhed  over  with  Ink 
made  of  Lamp-Black  mixt  withStarch  and  Water. 
Then  they  rub  it  off  with  a  round  Lift  with  their 
Hand,  which  is  done  with  great  Expedition.  They 
colour  the  Court  Cards  by  the  help  of  feveral  Pat¬ 
terns  or  Stanefiles,  as  they  call  them  ;  being  Card- 
Paper  cut  thro’  with  a  Penknife  for  every  Colour, 
ns  Red,  &c.  (for  at  the  firft  Printing,  the  Card  hath 
only  a  meer  Out-lme.)  Thefe  Patterns  are  pain¬ 
ted  with  Oil-Colours  to  keep  them  from  wearing 
out  by  the  Brufhes;  for  they  lay  it  upon  the  Pi¬ 
cture,  and  by  Aiding  a  Brufti  that  is  full  and  loofe 
over  the  Pattern,  it  fixes  the  Colour  into  the  cut 
Holes,  and  leaves  it  on  the  Print  that  is  to  be  a 
Card;  and  fo  they  go  thro’  with  all  the  Colours 
on  the  Cards:  This  very  probably  was  the  Way 
of  their  firft  Printing  at  Harlem,  as  might  have 
been  difeovered  before  this,  if  they  had  confider’d 
that  the  Great  Letters  in  our  old  MSS.  (of  900 
Years  old)  are  done  by  the  Illuminators,  after  this 
of  Card-making. 

The  next  Form  of  Printing  in  Elarlem  was  by 
cutting  whole  Forms  in  Wood  from  MSS.  exadlly 
written,  and  without  Pi&ures.  Such  perhaps  was 
the  Donatus ,  which  might  bear  Date  about  1450  ; 
fome  fay,  1440.  This  appears  plain,  faith  Mr. 
Bagford ,  from  Copy  Books  which  we  have  feen 


printed  at  Rome,  Venice,  Switzerland ,  and  England , 
as  high  as  1500. 

The  third  way  of  Printing  was  with  fngleTypes 
made  of  Wood;  but  who  invented  this  is  not 
known;  it  was  at  firft  efteemed  fo  great  a  Rarity, 
that  the  Printers  carried  about  their  Letters  in 
Bags  at  their  Backs,  and  got  Money  at  great  Mens 
Houfes  by  printing  the  Names  of  the  Family,  E.- 
pitaphs,  Songs  and  other  fmall  Pamphlets. 

The  fourth  Improvement  of  this  noble  Art  was 
the  Invention  of  Single  Types  made  of  Metal : 
which  is  owing  to  Peter  Scheffer,  above-mentioned, 
firft  Servant,  and  then  Son-in- Law  to  Faujlus,  who 
work’d  at  Mentz.  Sometimes  you  have  the  Names 
of  thefe  two  Men  printed  at  the  End  of  their 
Books, and  fometimes  not;  fometimes  wish  Dates 
as  high  as  the  Year  1457,  and  as  loVv  as  1490. 

As  for  John  Guttenburgh,  who  by  many  Author* 
is  faid  to  be  the  firft  Inventor  of  Printing,  we  can¬ 
not  find  one  Book  with  his  Name  and  Printing. 

As  the  firft  Harlem  Printing  was  only  a  Book 
with  Pidures,  and  the  Jmpreflion  taken  off  with 
a  Lift  coiled  up,  as  our  Card-makers  do  now  ufe; 
fo  when  they  came  to  ufe  ftngle  Types ,  they  made 
u  fe  of  ftronger  Paper,  with  Vellum  and  Parchment, 
and  then  the  Prefs  was  firft  ufed  ;  tho’  afterwards 
much  improved  ;  as  was  their  Printing-Ink. 

Rolling-Prefs-P riming  was  not  ufed  in  England 
till  K.  James  l.  and  then  brought  hither  from  Ant¬ 
werp  by  our  induftrious  John  Speed. 

As  to  the  Art  orPradice  of  Printing  it  felf,’tis 
fo  ufeful  to  the  Common-wealth  of  Learning,  to 
have  it  better  underftood  by  Authors  and  Editors 
of  Books  than  it  ufually  is,  that  I  (hall  here  give 
a  full  but  fuccind  Account  of  the  whole  Matter 
from  Mr.  Moxon’ s  Mechanick  Exercifes  of  Print¬ 
ing  ;  and  from  what  I  could  colled  from  my  own 
Obfervation,  or  get  by  Information. 

The  principal  Officer  in  this  Affair  is  called  the 
Mafler  Printer  :  Who  contrives  or  finds  a  Room 
or  Rooms,  for  fettingup  what  they  call  a  Printing- 
Houfe ;  or  who  furnifhes  a  proper  Place,  with  all 
Tools  and  Inftruments  ufed  in  Printing. 

And  firft  he  muft  confider  what  Number  of 
Preffes  and  Cafes  he  fhall  want  that  his  Room 
may  be  proportionate  to  his  Number.  They  ufu¬ 
ally  allow  about  7  Foot  fquare  on  the  Floor,  for 
each  Prefs :  And  for  every  Frame  of  Cafes ,  which 
holds  two  pair  of  Cafes,  viz.  a  pair  ok  Roman  and 
a  pair  of  Italick ,  five  Foot  and  a  half  in  Length 
and  four  and  a  half  in  Breadth;  tho’  they  contain 
but  2  Foot  apd  9 Inches:  But  then  Room  enough 
will  be  left  to.pafs  freely  between  the  Frames. 

The  Cafes  muft  be  fo  placed  that  the  Light  may 
fall  to  the  left  Hand  of  the  Compoftor  or  elfe  his 
Hand  will  interpofe  between  the  Light  and  his 
Eyes,  and  fo  fhadow  or  obfeure  the  Letters  he  is 
to  take  up. 

The  Preffes  alfo  muft  be  fo  placed  as  that  the 
Light  may  fall  from  a  Window  right  before  the 
Form  and  Tympan. 

The  Correcting  Stone,  or  Stones  muft  alfo  ftand 
againft  a  good  Light ;  and  as  near  as  can  be  in 
the  Middle  of  the  Room,  if  there  be  but  one,  that 
the  feveral  Compoftors,  may  come  the  better  to  if- 

In  fome  Corner  of  the  Room  with  a  Sink  un¬ 
der  it,  muft  the  Lee  Trough  and  Rinfng  Trough  be 
placed ;  or  in  fome  other  Place  if  there  be  Room 
enough. 

The 
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The  Dijlributing  Frame  Hands  alfo  pretty  near 
_  the  Middle  of  the  Room  ;  and  round  about  the 
Sides  Nejl  Frames  may  be  placed  to  hold  the  Cafes , 
that  lie  out  of  prefent  Ufe;  and  the  Letter  Boards, 
with  Forms  fet  on  them;  that  both  the  Cafes  and 
the  Forms,  may  be  the  better  fecured  from  running 
to  Pye. 

Having  thus  contrived  his  Room  or  Rooms  to 
the  beft  Advantage ;  it  is  next  to  be  furnifhed  with 
its  proper  Materials  as  Letter ,  Cafes,  Preffes,  Cha¬ 
fes,  &c.  of  which  next  in  Order. 

Of  Letter. 


The  Printer  mull  be  provided  with  a  good 
Fount  as  they  call  it,  or  Found  of  Letter ,  and  of 
all  Bodies:  Formoft  Printing  Houfes  have  all  thefe 
that  follow,  except  the  two  firft  :  And  the  Dutch 
(and  I  believe  the  French  of  late)  have  feveral  o- 
ther  Bodies ,  and  we  have  one  more,  which  is  fome- 
times  ufed  in  England,  which  they  call  a  Small 
Pica  :  But  this  differs  but  little  from  the  Pica. 

Thefe  Bodies ,  are  commonly  cafl  with  a  Roman , 
Jtalick ,  and  fometimes  an  Englijh  Face  :  But  the 
Printer  hath  alfo  fome  Bodies  with  Hebrew ,  Syri- 
ack ,  Greek ,  and  with  the  Mufick  Face :  As  alfo 
Chara&ers,  Mathematical,  Chymical,  Algebraical, 
&c.  The  following  Table  (hews  the  Names  and 
Sizes  of  thefe  feveral  Bodies:  Or  what  Number 
of  each  Body  is  contained  in  a  Foot. 


Pearl 

Nompareil 

Brevier 

Long  Primer 

Pica 

Englijh 

Great  Primer 

Double  Pica 

Tzvo-Lined  Englifj 

Great  Cannon 


'148  T 
150 
1 1 2 


92 

75 

66 

5° 
3  8 


>contain’d  in  a  Foot. 
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In  the  Choice  of  his  Letter,  a  Printer  hath  great 
Scope  to  (hew  his  Judgment  and  Skill  as  to  their 
Shape,  fcff.  and  I  think  in  the  whole,  the  Prefe¬ 
rence  muff  be  given  to  the  Dutch  Types  or  Let¬ 
ters  :  But  be  their  Shape  what  it  will,  the  Letters 
mull  be  deep  cut,  that  they  may  print  clear,  laft 
longer,  and  be  lefs  fubjedt  to  entertain  Picks.  They 
muff  alfo  be  deep  funk  in  the  Matrices,  left  the 
Bottom  Line  of  a  Page  fhould  Beard ;  and  the  Beard 
muft  alfo  be  well  cut  off  by  the  Letter  Founder. 

There  muft  be  provided  alfo  Brafs  Rules  of  a- 
bout  1  6  Inches  long  ;  for  the  Comp  oft  or  to  cut  in¬ 
to  fuch  Lengths  as  his  Work  requires:  Thefe 
Rules  muft  be  exadlly  Letter  high ;  for  if  they  are 
much  too  high  they  cut  thro’  the  Paper,  Tym- 
pans,  and  Blankets:  And  if  but  a  little  fo,  their 
Shoulder  or  Beard  will  print  black  ;  and  they  will 
alfo  bear  the  Flatten  off  the  Letters  that  ftand  near 
them,  fo  that  thofe  Letters  will  not  Print  at  all  ; 
and  if  they  be  too  Low,  then  the  Rules  themfelves 
will  not  Print.  Thefe  Rules  muft  alfo  be  ftraight 
all  their  whole  Length  :  Their  Edges  of  equal 
Breadth,  and  neither  too  thick  nor  too  thin:  and 
the  Brafs  fhould  be  very  well  Planijhed ,  that  it 
may  be  ft  iff  and  ftrong. 
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Of  Cafes. 

What  they  call  a  pair  of  Cafes  is  an  Upper  and 
a  Lower  one  :  1  hey  are  ufually  both  of  equal 

Length,  Breadth  and  Depth,  viz.  2  Foot  9  Inches 
long,  one  Foot  4  Inches  and  ~  broad,  and  about 
one  Inch  and  z  deep  befides  the  bottom  Board. 
Thefe  Cafes  are  encompaffed  with  a  Frame  about 
v  of  an  Inch  broad ;  that  the  Ends  of  the  feveral 
Partitions  may  be  let  into  the  Subftance  of  the 
frame:  But  the  hithermoft  Side  of  the  Frame  is 
about  ~  an  Inch  higher  than  the  other  Sides,  that 
when  either  the  Galley,  or  another  pair  of  Cafes 
are  fet  upon  them,  the  Bottom  edge  of  the  Gal¬ 
ley,  or  of  thefe  Cafes  may  flop  againft  that  higher 
Frame  and  not  Hide  off.  Both  upper  and  lower 
Cafe  have  a  thick  Partition  about  of  an  Inch 
broad  ;  but  the  Divilions  for  the  feveral  Bo^es  of 
the  upper  and  lower  Cafes  are  not  alike:  For  each 
half  of  the  Length  of  the  Upper  Cafe  is  divided 
into  7  equal  Parts, and  its  Breadth  into  7  alfo;  fo 
that  the  whole  makes  49  Boxes.  But  the  two  half 
Lengths  of  the  Lower  Cafe  are  divided  each  into 
8  eight  equal  Parts,  and  its  Breadth  into  7  :  And 
yet  not  throughout  fo  neither,  but  the  Lower  Cafe 
hath  4  feveral  Sizes  of  Boxes. 

Thefe  Cafes  fhould  be  placed  in  good  fubftan- 
tral  Frames ;  which  fhould  be  fo  placed  with  an 
eafy  Declivity,  that  the  Compofitor  may  the  better 
fee  and  come  at  his  Letters. 

Of  the  Galley. 

Thefe  Galleys  axe  of  different  Sizes  according  to 
the  Page  to  be  compofed.  They  are  commonly 
made  of  2  Flat  wainlcot  Boards  each  of  or  ~  of 
an  Inch  in  Thicknefs:  The  uppermoft  to  flide  in 
Groves  of  the  Frame  clofe  down  to  the  under- 
moft.  The  3  Sides  of  the  Frame  are  fixed  faff 
and  fquare  down  on  the  upper  Plain  of  the  under- 
moft  Board,  to  ftand  about  j-  of  the  height  of  the 
Letter  above  the  Superficies  of  the  Slice. 

The  Sides  of  the  Frame  muft  be  broad  enough 
to  admit  of  a  pretty  many  good  ftrong  Oaken  Pins 
along  the  Sides,  to  be  drove  hard  into  the  bottom 
Board,  and  almoft  quite  through  the  Sides  of  the 
Frame,  that  the  Frame  may  be  firmly  fixt  to  it; 
but  they  muff  not  be glewed-,  becaufe  the  Compo¬ 
fitor  may  have  fometimes  Occafion  to  wet  the 
Page  in  the  Galley. 

Of  the  Correcting  Stone. 

This  Stone  is  made  of  Marble ,  Purbeck,  or  any 
other  Stone  that  may  be  made  flat  and  fmooth:  It 
fhould  be  capacious  enough  to  hold  two  Chafes  or 
more  ;  that  the  Compofitor  on  Occafion,  may  fet 
fome  Pages  by  on  it. ready  to  Irnpofe,  tho’  two  Cha¬ 
fes  lie  on  the  Stone:  So  that  it  may  be  about  2  Foot 
broad  and  4  and  a  half  Feet  long.  It  muft  be  pla¬ 
ced  on  a’  ftrong  Frame  like  a  Table  about  3  Foot 
one  Inch  from  the  Ground  or  Floor. 

Of  Letter  Boards  and  Paper  Boardi. 

Letter  Boards,  are  to  lay  the  Letters  on,  and  are 
oblong  Squares;  about  2  Foot  long,  18  Inches 
broad,  and  1  Inch  and;  a.  thick:  Thefe  fhould 
be  made  ftrong,  and  clampt  on  the  under  fida^with- 
5  K  k  in 
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in  about  4  Inches  of  either  End  with  Pieces  of  a- 
bout  2  Inches  fquare,  as  well  to  keep  them  from 
warping,  as  that  the  Compofitors  may  eafily  take 
them  to  remove  them.  Paper  Boards  are  only  to 
fet  Heaps  of  Paper  on,  and  to  prefs  the  Paper 
w  ith. 

Of  Furniture ,  Such  as 

Head-flicks,  &c.muft  be  made  of  dry  Wainfcot, 
that  they  may  not  Ihrink  when  the  Form  Hands 
by;  they  are  Quadrate  High,  Straight,  and  of  an 
even  Thicknefs  all  their  Length  ;  and  both  thefe 
and  Side-flicks  are  called  Riglet ,  if  they  are  not  a- 
bove  an  Inch  in  Thicknefs. 

Side-flicks,  and  Foot-flicks ,  are  of  the  fame  height 
with  the  Pie  ad-flicks ;  the  latter  ferving  to  deter¬ 
mine  the  Breadth,  at  Bottom  and  Top ;  as  the 
Side-flicks  do  the  length  of  each  Page. 

Gutter-flicks ,  are  ufed  to  fet  between  Pages ,  on 
either  Side  the  Crofles,  as  in  8 vos,  \  2m0s ,  16 mos, 
and  Forms  upwards. 

There  are  Quoins  alfo  ufed  to  lock  up  the  Forms, 
or  wedge  them  fo  clofe  together  (with  a  Mallet 
and  Shooting-flick )  both  on  the  Sides  and  Head  and 
Foot  of  the  Page ,  that  every  Letter  bearing  hard 
againfl  every  other  Letter ,  the  whole  Form  may 
Rife.  As  you  will  fee  hereafter.  The  Shooting- 
flick ,  fhould  be  of  Box,  and  is  of  a  wedge-like 
Shape  and  of  about  6  Inches  long. 

There  is  alfo  a  Drefling-Block ,  ufually  made  of 
Pear-Tree,  about  three  Inches  fquare  and  an  Inch 
high  ;  its  ufe  is  by  being  run  over  the  Face  of  the 
Form ,  and  gently  knockt  there  with  the  Head  of 
the  Shooting-flick ,  to  prefs  down  fuch  Letters,  as 
may  happen  to  Hand  higher  than  the  reft. 

Of  the  Compoflng- Stick. 

This  is  made  of  a  thin  Iron  Plate,  about  10 
Inches  long  and  doubled  up  fquare  fo  as  that  the 
bottom  may  be  f  an  Inch  and  broad,  and  the 
Back  about  an  entire  Inch  broad.  At  the  further 
End  of  the  Iron  Plate  fo  doubled  up,  is  foldered 
on  an  Iron  Head  which  muft  Hand  fquare  to  the 
Bottom,  about  the  thicknefs  of  a  Long  Primmer  : 
But  all  its  outer  Edges  are  bafl’d  and  filed  away 
into  a  moulding.  About  2  Inches  from  this  Head 
and  in  the  Bottom,  is  begun  a  Row  of  round 
Holes  about  an  Inch  afunder  to  receive  the  Shank 
of  the  Male  Screw ,  that  Screws  the  fliding  Mea- 
fures  faft  down  to  the  Bottom:  So  as  thefe  Hiding 
Meafures  may  be  fet  nearer  or  further  from  the 
Head,  as  the  meafure  of  the  Page  requires. 


In  the  Figure  annexed  a  is  the  Head-  of  the 
Compoflng-Stick ,  bb  the  Bottom,  cc  the  Back,  d  the 
Lower  Sliding- Meafure  or  Check,  e  the  Upper  Sli¬ 
ding  Meafure  or  Check,//  the  Male  Screw,  g  the 
Female  Screw. 

The  Lower  fliding  Meafure  is  a  pretty  thick  Iron 
Plate,  as  broad  as  the  Infide  of  the  Bottom  ;  about 
4  Inches  in  lengdh  :  4nd  in  its  Middle  is  a  Groove, 


quite  thro’  it,  within  about  half  an  Inch  of  each 
End,  to  receive  the  Shank  of  the  Screw. 

On  the  fore  End  of  this  Plate  Hands  fquareano. 
ther  Iron  Head  about  a  Brevier  thick,  and  reach¬ 
ing  as  high  as  the  Top  of  the  Back.  The  Upper 
fliding  Meafure  is  made  juH  like  the  Lower,  only-i 
of  an  Inch  fhorter.  Between  thefe  two  fiiding- 
Meafures ,  they  can  compofe  Marginal  Notes  to  a- 
ny  Breadih. 

The  Compofltor  ufes  a  Bodkin  of  Steel  of  about 
2  Inches  in  length  from  the  Shank  of  the  Handle: 
the  Handle  is  of  foft  Wood  ;  that  when ’t  is  knockt 
on  the  Face  of  any  bugle  Letter,  which  happens  to 
Hand  too  high,  it  may  not  batter  it. 

Of  Chafes. 

Thefe  are  Iron  Frames  about  22  inches  long, 
18  broad,  and  f  Inch  and  f  thick,  and  the  breadth 
of  the  Iron  on  every  Side  is  of  an  Inch  ufually, 
but  it  fhould  be  an  entire  Inch  :  All  the  Sides 
muH  be  truly  fquare  to  one  another;  that  when 
’tis  laid  on  the  CorreRing  Stone ,  it  may  lie  truly 
flat,  and  the  out  and  infide  muH  be  filed  Hraight 
and  fmooth.  Each  Chafe  hath  two  Crofles  be¬ 
longing  to  it:  One  Shorter  than  the  other;  they 
are  fquare  to  one  another  and  are  called  the  Short 
and  Long  Crofs.  They  have  at  each  End  a  male 
Dove-tail  filed  bevii-w’ay  from  the  under  to  the 
upper  fide  of  the  Crofs,  fo  that  the  under  fide  of 
the  Dove-tail  is  narrower  than  the  upper:  Thefe 
Male- dove-tails,  are  fitted  into  Female  ones,  filed 
in  the  Infide  of  the  Chafe ;  and  which  are  alfo 
wider  on  the  upper  Side  of  the  Chafe,  than  on  the 
under,  that  the  upper  Side  of  the  Crofs  may  not 
fall  thro’  the  lower  Side.  The  Short-Crofs  is  thus 
dove-tailed  into  the  Middle  of  the  two  long  Sides 
of  th e  Chafe  ;  and  the  Long-Crofs  into  the  Middle 
of  the  two  other  Sides.  The  Short-Crofs  is  move- 
able  alfo  in  the  Chafe  about  3  Inches  and  a  ~  from 
the  Middle.  The  Middle  of  thefe  tw’o  Crofles, 
are  filed  or  notched  half  Way  thro’,  one  on  its 
upper,  the  other  on  its  under  Side,  that  they  may 
be  let  into  one  another,  and  in  the  Middle  be¬ 
tween  the  two  Edges  of  the  upper  Side  of  the 
Short-Crofs  are  made  two  Grooves  parallel  to  the 
two  Sides  of  the  Crofs,  beginning  at  about  two  In¬ 
ches  from  each  End :  They  are  {■  an  Inch  deep 
all  the  Way,  and  about  ~  of  an  Inch  broad,  that 
the  Points  may  fall  into  them.  The  Short-Crofs 
is  about  i  of  an  Inch  thick  ;  and  the  Long  about 
half  as  much. 

See  their  Figure  as  they  lie  on  the  Cor  re  Ring- 

Stone. 
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Of  the  Pre/s.  Rleau,  of  Amjlerdam  ;  who  was  eminent  not  only 

The  Printing- Prefs,  whofe  Figure  is  here  annex-  for  his  good  and  great  Printing,  but  alfo  for  his 
ed,  was  invented  by  the  famous  Willem  Janfca  Globes  and  Geographical  Maps  and  Charts. 
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’Tis  called  the  NewPrefs  by  Moxon,  who  faith,  . 
it  was  (in  1683)  but  little  known  in  England,  but 
generally  ufcd  in  Holland ,  and  is  much  better  and 
more  commodious  than  the  common  Printing- 
Prefs. 

aa,  Reprefent  its  Feet ,  which  are  2  Feet  9  In¬ 
ches  and  a  p  long,  5  deep,  and  6  broad,  having 
their  Outfides  truly  fquare. 

bb.  Are  the  Cheeks,  which  are  5  Foot  rolnches 
long,  befides  the  Tenons  of  the  T1  op  and  Bottom, 

8  Inches  broad,  and  4  and  a  half  thick. 

d ,  Is  a  Plank  called  the  Winter ,  which  is  in 
Length  befides  the  Tenons,  a  hoot  9  Inches  — ,  in 
Breadth  8  Inches,  and  its  Depth  9  Inches. 

c,  Is  the  Cap ,  or  Top  of  all  the  Prefs,  being  3 
Foot  and  1  Inch  long,  4  pinches  deep,  and  9 pin¬ 
ches  broad. 

e.  Is  the  Plead  of  the  Prefs  j  whofe  length,  be¬ 
fides  the  Tenons,  is  r  Foot  9  p  Inches,  Breadth 
8  a-  Inches,  and  Depth  8  Inches.  Its  Top,  Bot¬ 
tom,  and  hind  Sides  are  all  fquare;  but  the  Fore- 
fide  projects  half  an  Inch  over  the  Range  of  the 
Forefides  of  the  Cheeks :  In  which  Projedture  is 
cut  a  Table  with  an  hollow  Moulding ,  about  it  7. 
Inches  diitant  from  all  the  Sides  of  the  Forefide 
of  the  Head-,  its  Tenons  are  3  Inches  broad,  and 
are  cut  down  at  either  End,  from  the  Top  to  the 
Bottom  of  the  Head,  and  made  fit  to  Mortices  in 
the  Cheeks ,  that  may  Aide  right,  and  yet  play  in 
them. 

In  the  Under-fide  of  the  Head  is  cut  a  Hole  a- 
bout  4  Inches  fquare,  and  3  p  deep,  into  which  a 
JJrafs  Nut  is  fitted,  for  the  Worm  to  play  in. 

/,  Is  Parr  of  the  Worm  below  the  Head  ;  the 
upper  Part  being  hid  in  the  Brafs  Nut. 

/,  k,  /,  m,  n.  Is  the  whole  Spindle, 
f,  Is  the  Till,  a  board  about  an  Inch  thick,  one 
Foot  9  p  long  befides  the  Tenons,  its  Breadth  8 
Inches;  in  its  middle  is  a  round  Hole  for  the 
Shank  of  the  Spindle ,  and  at  7  p  Inches  from  each 
End  is  a  fquare  Hole  for  the  Hofe  to  pafs  thro’. 

gg ,  Are  the  Ho/e,  being  upright  Irons  of-’-  of  an 
Inch  fquare,  and  at  each  End  have  male  Screws  on 
them.  Their  lower  ends  are  fattened  into  the 
Hofe-hooks ,  and  their  upper  Ends  into  the  Garters 
or  Curts ,  w’hich  is  a  round  Hoop  placed  over  the 
flat  Neck  of  the  Shank  of  the  Spindle. 

hhhh,  are  th thlofe-hooks,  or  the  Hooks  of  the  Hofe 
thePlatten  hangs  on  ;  they  proceed  from  2  Bran¬ 
ches  of  an  Iron  Hoopencompafling  the  lower  End 
of  the  Spindle,  on  either  Corner  of  the  Branch. 

k,  /,  Is  the  Eye  of  the  Spindle ,  as  m  is  its  Shank , 
and  n  its  Toe  ;  the  Spindle's  Length  in  all  is  1 6  pin¬ 
ches,  the  Length  of  the  Cylinder  the  Worm  is  cut 
on  is  3  ^Inches,  and  its  Diameter  2  p. 

oooo.  Is  the  Plat  ten,  tied  on  to  the  Hooks  of  the 
Hofe ;  this  is  ufually  made  of  beaten  Plank  2  In¬ 
ches  and  a  half  thick,  14  long,  'and  9  broad  ;  its 
Sides  are  tied  fquare,  and  its  under  fide  exadlly 
plain  and  fmooih. 

In  the  middle  of  its  upper  fide  is  let  in  and  fatt- 
ned  an  Iron  Plate  called  th zPlatten-Plate,—  of  an 
Inch  thick,  6  Inches  long,  and  4  broad ;  in  the 
middle  of  this  Plate  is  made  a  fquare  Iron  Frame 
of  about  half  an  Inch  high,  and  as  much  broad; 
into  which  is  fitted  the  Stud  of  the  Plat  ten-pan,  fo 
as  it  may  ftand  fteddy.  This  Stud  is  about  an  Inch 
thick,  and  then  fpreads  wider  and  wider  to  the 
Top,  where  ’tis  two  Inches. and  a  half. 
p,  Is  the  Bar ,  in  length  about  2  Foot  8  Inches,  ’tis 
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fattned  ftrongly  with  a  Nut  and  Screw  into  the 
Eye  of  the  Spindle.  About  4  Inches  from  the 
Shoulder,  this  Bar  is  bowed  with  an  cbtufe  Angle, 
that  the  Prefs- Man  may  the  more  eafily  and  rea¬ 
dily  catch  at  it,  to  draw  its  wooden  Handle  q 
within  his  reach. 

r  r.  Are  the  Hind-pojls,  which  fland  at  a  Foot 
Diftance  from  the  hind  fides  of  the  Cheeks ;  they 
are  3  Foot  4  Inches  long  befides  the  Tenons,  and 
4  Inches  thick,  and  fquare  every  way.  Tbefe 
hind  Potts  have  fix  Rails  fitted  to  them,  and  mark¬ 
ed  ss,  and  called  the  Hind- Rails. 

t  t ,  Are  the  Wedges  of  the  Till  f. 

u  u.  The  Mortices  of  the  Cheeks  b  b. 

xxxx ,  yy,  Exprefs  the  Carriage ;  w'hofe  Plank 
is  of  Elm  an  Inch  and  half  thick,  4  Foot  long,  and 
1  Foot  8  Inches  \  broad.  On  this  Plank  at  its  fore 
end  is  firmly  nailed  dowm  a  fquare  Frame  2  Foot  4 
Inches  long,  1  Foot  10  Inches  broad,  and  the 
Thicknefs  of  its  fides  2  p  Inches  fquare.  This  is 
called  the  Coffin ,  and  is  marked  with  the  Figure 
(1)  in  the  Plate,  and  in  it  the  Stone  is  bedded. 

(1)  On  each  of  the  4  Corners  of  the  Coffin  is 
let  in  and  fattned  dowm  a  fquare  Iron  Plate ,  with 
return-fides  about  6  Inches  long,  each  fide  1  8th 
of  an  Inch  thick,  and  2  Inch.  1  qr.  broad. 

Behind  this  Coffin  is  nailed  on  to  its  Outfide  a 
Quarter,  of  about  3  Inches  longer  than  the  Breadth 
of  the  Coffin  ;  it  hath  all  its  fides  2  Inches  over,  and 
3  of  them  fquare:  But  its  upper  fide  is  hollow'ed 
round  to  a  Groove  or  Gutter  to  an  Inch  and  half 
over.  This  Gutter  is  fo  nail’d  on,  that  its  hither 
End  Handing  about  an  Inch  higher  than  its  further 
End,  the  Water  that  defeends  from  the  Tympan  (5) 
falling  into  it,  is  carried  on  the  farther  fide  of  the 
Coffin  by  the  Declivity  of  the  further  End  of  the 
Gutter  (2,)  and  fo  keeps  the  Plank  of  the  Carriage 
neat  and  clean,  and  preferves  it  from  rotting.  Pa¬ 
rallel  to  the  outward  fides  of  the  hinder  part  of  the 
Plank  of  the  Carriage  at  3  Inches  diftance  on  either 
fide,  are  nailed  tw7o  Female  Dove-tail  Grooves,  into 
which  are  fitted,  fo  as  to  Aide,  two  Male  Dove-tails 
made  on  the  two  F eet  of  the  Gallo w’s  (4)  on  which 
the  Tympan  refts. 

At  3  Inches  from  the  hinder  Rail  of  the  Coffin  in 
the  middle  of  the  Plank  is  cut  a  Hole  of  fourlnches 
fquare,  and  on  the  hither  and  further  fide  of  this 
Hole  is  fattned  down  a  Stud  of  Wood,  one  on 
each  fide,  and  in  the  middle  of  thefe  two  Studs  is 
a  round  Hole  of  about  an  Inch  over,  to  receive  the 
twm  Iron  Pins  of  a  wooden  Rowler ,  or  Barrel ,  with 
a  Shoulder  on  each  fide  of  it  to  contain  fo  much 
of  the  Girt  as  {hall  be  rolled  upon  it. 

Th eTympan  (5)  is  a  fquare  Frame  having  3  of 
its  Sides  Wood  and  one  of  Iron.  ’Tis  2  Foot  8 
Inches  udde,  2  Foot  2  Inches  long,  and  the  Breadth 
of  the  wooden  Sides  an  Inch  and  half,  and  the  Depth 
one  Inch  on  its  hinder  end  ;  at  the  2  Corners  is  ri¬ 
veted  an  Iron  Match/ 'oint,  to  be  pinned  on  to  ano¬ 
ther  half  Joint,  fattned  on  the  hind  Rail  of  th t  Cof¬ 
fin.  The  fore  end  of  theTympan  is  of  Iron,  with 
a  fquare  Socket  at  either  End  for  the  wooden  Ends 
of  theTympan  to  fit  and  fatten  into;  on  the  outer 
Edge  of  this  Iron  about  an  Inch  and  half  from  its 
Ends  are  made  a.  Iron  half  Joints,  to  contain  a 
Pin,  which  entring  this,  and  a  Match  half  Joint, 
made  on  the  Friflcet,  (6,)  feives  for  a  Frifket  to 
move  truly  upon.  In  the  middle  of  each  long  Rail 
of  the  Tympan  is  a  Hole  half  an  Inch  fquare,  for 
the  fquare  Shanks  of  the  Point  Screws,  (7,  8)  to  fit 
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into.  Within  theTympan,  which  may  be  called 
the  Outer,  is  another  called  the  Inner  Tympan , 
which  is  fitted  exaCtly  to  it,  and  gaged  by  an  Iron 
Pin,  an  Iron  Turning- Clafp. 

I  hope  this  Defcription  may  ferve  to  make  the 
Figure  a  little  Intelligible,  and  to  give  a  general 
Idea  of  the  Printing-Prefs ;  but  no  words  can  pof- 
fibly  explain  it  fo  well,  as  once  feeing  of  it  work 
will  do. 

Ilhall  omit  defcribing  the  manner  of  making  the 
Types  ox  feveral  forts  of  Letters,  ufed  in  Printing; 
but  whofoever  hath  a  mind  to  fatisfy  himfelf  fur¬ 
ther  may  confult  Mr.  Mo  x  on's  Book  of  Printing, 
-where  he  will  find  the  whole  affair  very  largely  and 
plainly  defcribed. 

I  fhall  only  add  fomething  further  about  the 
Rules  and  Methods  of  Difri  bating  and  Cornpofing. 

After  the  Prefs-man  hath  wrought  off  as  many 
Sheets  from  a  Form ,  as  he  is  appointed  ;  he  firft 
waffles  the  Form,  and  brings  it  to  a  place  which 
they  call  the  Rinfng-Trough,  and  rears  it  a  little 
aflope  on  one  end  of  the  Chafe-,  for  when  ’iis  fo 
placed  the  Face  of  the  Letter  is  lefs  liable  to  damage, 
and  the  Form  Hands  in  a  proper  pofition  for  the 
Compoftor  to  rear  a  Letter  Board  againft  the  Back- 
fide  of  it;  by  which  he  raifes  it  up,  and  then  fets 
the  Letter  Board,  and  Form  both  a  little  aflope  in 
the  RinfngTrough.  Next  with  his  Mallet  and  Shoot¬ 
ing  flick  he  Opens  or  Unlocks  (as  they  call  it)  the 
Quoins  and  Form ;  and  then  the  Furniture;  viz. 
the  Head  flicks,  the  Inner- Side  flicks,  and  Gutter- 
flicks,  if  the  Form  have  any,  that  he  may  have  the 
more  Room  to  open  the  Letter  in  order  to  its  re¬ 
ceiving  the  Water  the  more  plentifully  ;  which 
is  thrown  on  it  by  difh  fulls  to  Rinfe  and  Clean 
it,  and  the  Face  of  the  Letter  is  rubbed  with 
the  Fingers,  and  fhook  fo  that  the  Water  may  get 
between  the  Letters  to  clean  them ;  and  this  is 
done  till  the  Water  thrown  and  rubbed  on,  runs 
away  quite  clear  and  colourlefs.  Then  he  thrufts 
the  Letter  and  Furniture  clofe  up  together  again 
that  the  Letter  may  not  Squabble,  as  they  call  it, 
that  is,  break  and  fall  afunder :  after  it  hath  flood 
a  while  to  dry  ;  he  carries  Letter  Board,  Form  and 
all  to  the  Dijlributing  frame :  and  there  he  frips  it 
of  its  Furniture,  Quarter  by  Quarter,  taking  out 
the  ghtoins,  he.  and  then  with  his  Dijlributing - 
flick  or  Riglet ,  he  takes  up  out  of  the  Form  as  ma¬ 
ny  Lines  of  Letter  as  he  can,  and  turning  their 
Face  towards  him,  he  carries  them  to  his  Cafe, 
and  taking  out  the  Letters,  &c.  one  by  one,  but 
very  quick  and  nimbly,  he  difributes  each  of  them 
to  its  proper  Box  in  the  Cafe.  Then  he  proceeds 
to  take  off"  and  diflribute  another  parcel,  and  fo 
goes  on  till  he  hath  done,  or  till  his  Cafe  is  full. 

They  ufually  choofe  to  diflribute  their  Letter 
over  Night,  that  they  may  have  a  Dry  Cafe  to 
work  on  in  the  Morning,  for  wet  Letters  are  lefs 
eafy  to  take  up,  and  befides  the  Lye  makes  their 
Fingers  fore. 

The  Compoftor  next  fets  himfelf  to  the  Compo- 
fng-work  ;  and  here  he  mufl  firfl  Determine  his 
Meafure ;  to  which  he  fits  his  Cornpofing- /lick  (a- 
bove  defcribed)  by  loofening  the  Screw,  and  Sli¬ 
ding  the  Cheeks  nearer  to  or  further  from  its  head. 

Having  fitted  his  Meafure,  he  Places  the  Galley 

Ion  Ins  upper  Cafe  on  the  Right-hand,  and  placing 
his  Copy  before  him,  he  reads  five  or  fix  words  or 
fu  a  part  of  it  as  he  can  keep  in  his  mind,  and 
then  fpells  it  over  Letter  by  Letter,  taking  up  the 
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proper  Letters  out  of  their  refpeClive  Boxes  in  the 
Cafe:  he  fets  aSpace  between  every  Word  till  they 
come  to  the  end  of  the  Line;  but  there  none.  He 
holds  his  flick  in  his  left  Hand,  and  with  his  Thumb 
gently  prefles  the  Letters  clofe  to  the  cheek,  keeping 
it  fecure,  tight  and  clofe  together,  as  with  his  right- 
hand  he  puts  them  into  theStick  fuccefiively.  And 
his  a  very  furprizing  thing  to  fee  how  very  quick 
this  work  is  performed ;  and  how  in  an  inflant  he 
Spells,  refolves  upon,  and  takes  out  the  feveral 
Letters  which  compofe  his  Work,  and  fupply  his 
Stick. 

Having  compofed  one  Line  ;  if  it  ends  with  a 
Word,  or  a.  Syllable  and  a  Divifion,  and  juft  fill  the 
Meafure,  then  it  needs  no  more  Juftfying  as  they 
call  it,  the  Stick  being  duly  filled;  but  if  theLine 
conclude  not  fo,  then  he  puts  a  Space  more  be¬ 
tween  every  Word,  or  at  leaft  fo  many  as  will 
fill  up  the  Meafure  pretty  Stiff,  or  juflify  theLine. 
And  here  he  takes  care  that  his  Letter  don’t  Hang , 
as  they  call  it,  i.  e.  Stand  a-fkew. 

After  he  hath  thus  compofed  one  Line,  he  be¬ 
gins  another,  and  fo  goes  on  till  his  Stick  be  full ; 
and  when  it  is  fo,  he  empties  it,  laying  it  down  on 
his  Loiver-Cafe ,  and  by  means  of  a  Riglet  of  juft 
the  Length  of  the  Line,  he  claps  it  down  into  the 
Galley,  placing  the  firft  Line  clofe  and  upright  a - 
gainfl  the  lowei  Ledge  of  the  Galley. 

As  hefoA  or  compofes  this  firfl  Stick  of  Letter, 
fohe  goes  on  till  his  Page  is  out,  remembring  af¬ 
ter  the  lafl  Line  of  every  Page  to  fet  a  Direction  ; 
that  is,  he  fets  a  Line  of  Quadrates  and  at  the  End 
of  it  the  firft  Word  of  the  next  Page,  or  if  the 
Word  be  very  long  and  the  Line  very  fliort,  two 
Syllables,  or  fometimes  but  one,  of  that  Word. 
And  when  ’tis  the  firft  Page  of  a  Sheet,  he  fets 
a  Signature  as  they  call  it  (i.  e.)  A  for  the  firft 
Sheet,  B  for  the  Second,  he.  And  fo  fucceffively 
till  he  come  to  W which  is  always  fkipt,  becaufe 
the  Latin  Alphabet  hath  no  fuch  Letter. 

When  our  Compoftor  hath  got  a  full  Page  in  his 
Galley,  he  next  ties  it  up  fail  together  with  a  Pack¬ 
thread,  or  Cord,  according  to  the  bignefs  of  his 
Letter  and  Page,  and  then  carries  it  to  the  CorreCt- 
ing-Stone ,  and  here  all  the  Pages  which  belong  to 
a  Sheet,  with  the  Chafe  and  Furniture  about  them, 
are  duly  placed,  or Impofed  as  they  call  it:  that  is, 
fo  difpofed  or  ordered,  as  that  when  the  Sheet 
comes  to  be  wrought  off  at  the  Prefs,  all  the  Pages 
may  be  folded  into  an  orderly  Succeffion.  And 
the  four  different  Volumes  o l  Folios,  FJuartos,  Octa¬ 
vos,  and  Twelves ,  are  all  diverfly  Impofed. 

Correction. 

In  Correcting  Faults,  if  there  be  but  a  few  ot 
them,  and  ihsftEafy  ones,  the  Compofitor  gathers 
the  Corrections  in  his  Stick,  beginning  at  the  bot¬ 
tom  of  every  Page  and  fo  attending:  becaufe  when 
he  is  Correcting,  the  Corrections  of  the  Top  of 
the  Page  ftand  the  firfi  in  the  Stick,  and  therefore 
••are  readied  to  his  hand. 

But  if  there  be  many  and  confiderable  Faults, 
he  brings  the  Lower  Cafe  to  the  CorreCting-Stone , 
and  takes  his  Corrections  as  he  ufes  them-  Then 
he  unlocks  the  Form,  but  keeps  the  fihioins  pretty 
tight  up,  left  his  Letter  Ihould  hang  or  fquabble  ; 
and  there  folding  the  Proof,  fo  that  the  Head-line 
in  it  may  lie  in  the  fame  Range  with  the  Head-line 
of  the  Metal,  he.  fo  that  all  the  Lines  in  the  Proof 
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coincide  or  range  right  with  the  refpeClive  ones 
in  the  Metal ;  by  running  his  Eye  along  eaiily  the 
feveral  Places,  or  Lines  in  the  Proof,  where  the 
Corrector  had  mark’d  a  Fault;  he  as  eafily  mends 
it  in  the  CorrefpondingLine  in  the  Letter  of  Me¬ 
tal. 

If  there  be  a  Long  word  or  more  than  one  left 
our,  the  Compofitor  is  ufually  forced  to  over-run , 
as  they  call  it:  i.  e.  he  mull  put  fo  much  of  the 
forepart  of  the  Line,  into  the  Line  above  it;  or  fo 
much  of  the  hinder-part  of  the  Line  into  the  next 
Line  under  it,  as  will  make  Room  for  what  is  left 
out. 

If  much  be  left  out,  he  mull  over-run  many  Lines 
either  backwards  or  forwards,  or  both,  till  he 
come  to  a  Break ;  and  when  he  comes  thither,  if  it 
be  not  Gotten  in ,  as  their  Word  is,  then  he  is  for¬ 
ced  to  Drive  out  a  Line ;  and  fometimes  to  get  in 
that  Line,  he  is  forced  to  over-run  the  next  Page 
backwards  or  forwards,  till  that  Line  can  come  in. 

The  Quite  contrary  Procefs  mult  he  take,  if  he 
happen  inftead  of  Leaving  out ,  to  fet  any  thing 
twice  over  :  for  if  it  be  but  little  he  mult  take  it 
out,  then  Drive  out  his  Matter :  But  if  it  be  as 
much  as  two  or  three  Lines,  &c.  then  he  mult 
over-run  the  next  Page,  or  more,  and  fometimes 
the  whole  Sheet,  till  it  be  Driven  out. 

After  all  this  Correcting  there  is,  or  always 
fhould  be  a  Revife,  to  fee  that  the  Faults  are  truly 
mended  ;  and  if  not,  to  have  them  Re-Correfied , 
by  unlocking  either  the  whole  Form ,  or  only  that 
Quarter  of  it  where  the  Faults  are,  &c. 

And  becaufe  ’tis  a  Things  very  ufeful  for  all  Au¬ 
thors,  and  Correctors  of  Printing  prefles  to  be  ac¬ 
quainted  with,  I  fhall  conclude  this  Account  of 
Printing  with  proper  Directions  for  both. 

And  firft  the  Author  fhould  well  examine  his  Co¬ 
py  before  it  go  to  the  Prefs ;  and  Point  and  Mark 
it  fo,  as  that  the  Compofitor  may  know  what  Words 
to  Set  in  English,  Italick ,  Capitals ,  &c.  For  his 
Italick  Words,  he  fhould  draw  a  Line  under  them 
Thus :  for  Englifh  Words  two  Lines  Thus  :  and 

for  Capitals  a  Line  of  Points  Thus ,  or  -elfe  a  Line 


with  Red  Ink.  If  there  are  no  Proper  Breaks 
made  in  the  Copy;  the  Author  mult  fupply  them 
by  a  Crochet  [Thus,  before  the  word  he  would 
have  begin  his  new  Paragraph. 

And  every  Author,  if  he  can  poflibly,  out  of  a 
due  regard  to  his  own  Reputation,  which  elfe  may 
much  fuffer,  or  atleaft  as  much  as  he  can,  will  cor¬ 
rect  the  Sheets  of  his  Book  himfelf ;  that  is,  look 
them  over,  after  the  Printers  Corrector  hath  men¬ 
ded  the  common  Typographick  Faults :  And  whe¬ 
ther  it  be  the  Author  himfelf,  or  fome  other  Cor¬ 
rector,  that  hath  this  Care  upon  him,  the  Way 
of  correcting  Faults  fo  as  they  may  be  mended 
by  the  Compofitor  is  after  thjs  manner. 

When  one  Letter  is  put  inftead  of  another,  as 
in  this  word  Tho  for  The ;  he  dafhes  out  the  wrong 
ej  Letter  thus  Th\:,  and  Writes  the  Let¬ 
ter  it  fhould  be  on  the  Right  Hand 
Margin  of  the  Page ,  right  againlt  the 
fame  Line ,  and  makes  a  Dafh  be¬ 
hind  it,  as  you  may  fee  in  ihe  Mar¬ 
gin. 

If  two  three,  or  more  Words 
in  the  fam3  Line  have  Faults  in 
al  c|  them  as  in  thefe  Word?,  Pattern,, ie 


petf  f  )rce  ;  where  firft  an  o  is  Set  rj  oi 
inftead  of  a,  e  inftead  of  c,  t  inftead 
of  r,  and  c  inftead  of  o:  Thefe  he 
marks  in  an  orderly  lucceflion  to¬ 
wards  the  Right  Hand,  againft  the 
fame  Line,  as  you  may  lee  in  the 
Margin . 

But  if  one  word  be  fet  inftead  of 
another,  as  Scoff"  inftead  of  Smile ,  Smile, 

here  he  marks  Scoff  out  thus  Scull , 
and  writes  Smile,  as  in  the  Margin. 

If  a  Word  or  Words ,  or  Letter  or 
Point  be  Left  out ,  he  makes  this 
mark  a,  where  it  is  Left  out ,  for  a 
mark  of  Infertion,  and  Writes  in  the 
Margin  what  mult  come  in. 

If  a  Space  be  Left  out ,  he  makes 
the  former  Mark  of  Infertion  where 
it  fhould  come  in,  and  makes  this 
mark  £+  in  the  Margin.  j 

If  a  whole  Sentence  be  Left  out , 
too  long  to  be  Writ  in  the  Margin , 
he  makes  the  Mark  of  Infertion 
where  it  is  Left  out ,  and  only  Writes 
(Out)  in  the  Margin.  If  the  Sen-  (Out) 
fence  Left  out  be  not  very  long,  he 
Writes  it  under  the  Page ,  or  on  the 
Left  Hand  Margin  of  the  Page: 

But  if  it  be  too  large  to  be  Writ  in 
the  Margin ,  or  under  the  Page ,  he 
Writes  in  the  Margin ,  See  the  Co¬ 
py*  (See  the  Copy) 

If  a  Word  or  Sentence  be  Set 
twice,  as  Him  Him,  he  marks  out 
one  Him  thus  Kim,  and  makes  this 
mark  B  in  the  Margin ,  for  Dele ,  to  $ 
take  out. 

If  a  Letter  be  turned  thus  4, 
he  dafhes  it  out  as  you  fee,  and 
makes  this  Mark  in  the  Margin. 

If  Words  are  Tranjpofed ,  that  is, 
if  one  Word  ftand  in  another  Words 
place,  as,  no  I  love  Swearing,  and 
it  fhould  be,  I  love  no  Swearing : 

he  marks  this  Fault  thus,  no  |  I  love 

Swearing,  and  makes  this  Mark  fl) 

in  the  Margin.  The  like  Mark  he 
makes  in  Matter  and  Margin  if  two 
Letters  are  Tranfpos'd. 

If  a  Space  or  an  m  or  n  Quadrate, 

&c.  flick  up  and  Print  Black ,  as 
between  thefe“Words,  he  marks  in  £  [ 
the  Margin  thus. 

If  a  Word  be  fet  in  Roman  Letter 
inftead  of  Italick  or  Englijh  Letter , 
he  dafhes  the  Word  underneath 
thus,  and  Writes  ltd.  or  Eng.  in  Ital  1  Eng  | 
the  Margin. 

In  like  manner,  if  a  fingle  Letter 
or  more  Letters  be  Set  in  Roman  Let¬ 
ter ■,  and  it  fhould  be  Italick  or  En¬ 
glijh  Letter  ;  or  if  in  Englijh  or  Ita¬ 
lick,  and  it  fhould  be  Roman  Letter , 
he  dafhes  the  Letter  or  Letters  thus 

underneath,  and  writes  Ital.  Rom.  ItaljRomiEng 
or  Eng.  in  the  Margin  :  Or  \{ Lower 
Cafe  Letters  be  Set  inftead  of  Capi¬ 
tals,  he  dafhes  them  underneath,  Captl 
and  Writes  Capt,  in  the  Margin . 

Having 
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Having  Read  the  Matter  of  the  Proof  he  exa¬ 
mines  again  if  the  Form  be  right  Impos'd,  for 
though  he  before  turn’d  the  Pages  in  the  Proof  as 
he  read  them  accordingly  to  their  orderly  places, 
yet  he  will  fcarce  trull;  to  that  alone,  but  again 
examines  them  on  purpofe,  and  diftinCHy,  which 
he  does  not  only  by  the  Direction  IVord ,  but  by 
examining  the  whole  Sentence  the  Dire'Cion  comes 
in,  both  at  the  end  of  the  Page,  and  the  beginning 
of  the  next  Page. 

He  examines  that  alj  Signatures  are  right, 
and  all  the  Pities  and  Folio's. 

If  the  Work  be  large  Forms  and  fmall  Letter , 
he  has  z  .fccond,  and  fometimes  a  third  Proof 
which  he  reads  as  the  firft. 

After  the  Second  or  Third  Proof  he  has  a  Revife 
which  is  alfo  a  Proof-Jhect :  He  examines  in  this 
Revife  Fault  by  Fault ,  if  all  the  Faults  he  markt 
in  the  Lit  Proof  were  carefully  mended  by  the 
Compoftor  %  if  not,  he  marks  them  in  the  Revife. 

V  PRINTS.  The  Original  of  Prints  or  Cutts , 
a§  we  fometimes  call  them,  was  this ;  in  the  Year 
*460,  one  Mafo  Finiguerra,  a  Goldfmith  of  Flo¬ 
rence,  graved  his  Plate  ;  and  then  calling  fome  of 
it  in  melted  Brimftone,  he  perceived,  that  what 
came  6lit  of  the  Mold  was  markt  with  the  fame 
Prints  as  his  Plate,  by  the  Black  which  the  Sulphur 
had  taken  from  the  Graving:  after  this  he  tried 
to  do  as  much  on  Silver  Plates  with  wet  Paper,  by 
rolling  it  fmoothly  with  a  Roller,  and  this  fuc- 
ceeded.  This  Novelty  tempted  Baccio  Baldini ,  a 
Goldfmith  of  the  fame  City,  to  attempt  the  fame 
thing,  which  he  did  with  Succefsj  ingraving  fe¬ 
ver  al  Plates  of  Sandro  Boticello’s  Invention  and 
Defign ;  and  upon  this  Andreiv  Mantegna ,  who 
was  then  at  Rome ,  fet  about  engraving  fome  of 
his  own  Pieces.  This  knowledge  getting  into  Flan- 
cltrs,  Martin  of  Antwerp,  a  famous  Painter,  grayed 
abundance  of  Plates  of  his  own  Invention,  and 
fent  feveral  Prints  into  Italy,  which  were  markt 
thus,  M.  C.  After  him  the  Famous  Albert  Durer 
appear’d  and  gave  the  World  a  vaft  Number  of 
Prints,  both  in  Wood  and  Copper.  About  this 
time  one  Hugo  dc  Carpi,  an  Italian  Painter  of  no 
great  Capacity,  but  of  a  ready  Invention,  found 
out  a  way,  by  means  of  feveral  Plates  of  Wood, 
to  make  Prints  refembleDefignsof  Claro-Obfcuro : 
and  fome  Years  after  the  Invention  of  Etching  was 
difcovered,  which  Was  foon  made  ufe  of  by  Par- 
meggiano. 

PRIORITY,  in  Law,  fignifies  an  Antiquity  of 
Tenure,  in  comparifon  of  another  not  fo  ancient  j 
as  to  hold  by  Priority  is  to  hold  of  a  Lord  more 
anciently  than  of  another. 


PRISAGE,  is  that  Cuftom  or  Share  that  be¬ 
longs  to  the  King,  out  of  fuch  Merchandices,  as 
are  taken  at  Sea  by  way  of  Lawful  Prize. 

PRISM,  is  a  folid  Figure,  contained  under  fe¬ 
veral  Planes,  whole  Bafes  are  Polygons,  equal, 
parallel,  and  alike  fituated.  Alfo  a  Triangular 
lolid  Glafs,  thro’  which  the  Sun’s  Rays  being  tranf- 
mitred  are  refradted  into  the  vivid  Colours  of 
the  Rain-bow. 

The., Surface  of  a  Right  Prifm,  is  equal  to  a 
Parallelogram  of  the  fame  height,  having  for  its 
Bale  a'.Right  Line  equal  to  the  Periphery  of  that 
Prifm.  The  fame  may  be  faid  Of  a  Cylinder,  be- 
caufe  it  is  but  a  Prifm  of  Infinite  Sides. 

The  Solid  Content  of  a  Prifm ,  is  found  by 
Multiplying  the  Area  of  its  Bafe  by  its  Perpendi¬ 
cular  Altitude. 

A  Prifm  is  a  Triple  of  a  Pyramid  of  the  fame 
Bafe  and  Height.  See  Proportion  of  Solids,  where 
’tis  demonftrated. 

PRISM:  A  Glafs  bounded  with  two  equal 
and  parallel  Triangular  Ends,  and  three  plane  and 
well-polifhed  Sides,  which  meet  in  three  parallel 
Lines,  running  from  the  three  Angles  of  one 
End,  to  thofe  of  the  other,  is  called  a JPnifm ;  and 
is  ufed  in  Opticks  to  make  many  noble  and  cu- 
Hous  Experiments  about  Light  and  Colours;  for 
the  Rays  of  the  Sun  falling  upon  it  at  a  certain 
Angle,  do  tranfmit  thro’  it  a  Spedlrum  or  Ap¬ 
pearance,  colour’d  like  the  Iris  or  Rainbow  in  the 
Heavens.  Under  the  Word  Colours  you  have  a 
great  Variety  of  Experiments  made  with  fuch 
Glafies,  by  the  Incomparable  Sir  If.  Newton ;  and 
from  whence,  in  a  good  Meafure,  he  hath  efta- 
blifhed  his  Demonftrative  Theory  of  Light  and 
Colours ;  a  large  Account  of  which  you  may  find 
in  his  Opticks. 

How  to  find  the  Refraction  of  a  Ray  of  Light 
palling  thro’  fuch  a  Prifm,  the  fame  Author  fhews 
thus:  Let  a  b  c  reprefent  the  Sediion  of  this  Prifm 
made  by  a  Plane  palling  tranfverfely  to  three  pa¬ 
rallel  Lines  or  Edges,  then  when  the  Light  pafleth 
thro’  it ;  and  let  d  e  be  the  Ray  incident  on  the 
firft  Side  of  the  Prifm  a  c,  where  the  Light  goes 
into  the  Glafs  :  Then  by  putting  the  Line  oflnci- 
dence  to  the  Line  of  Refradtion  as  1 7  to  1 1 :  Find 
(by  the  Direction  given  under  the  Word  Incidence 
in  this  Volume)  e  f  the  firft  refradted  Ray  ;  then 
taking  this  Ray  for  the  Incident  Ray  on  the  fecond 
fide  of  the  Glafs  b  c,  where  the  Light  goes  out, 
find  the  next  refradted  Rayfg ;  by  putting  the 
Ratio  of  the  Line  of  Incidence  to  the  Line  of  Re¬ 
fraction  as  1  x  to  1 7  ;  for  if  the  Line  of  Incidence 
out  of  Air  into  Glafs  be  to  that  of  Refradtion  as 
1 7  to  11,  the  Line  of  Incidence  back  again,  out  of 
Glafs  into  Air,  muft  be  as  1 1  to  1 7. 


P  R  I  P  R  I 


The  fame  admirable  Author,  Opticks ,  p.  1 2  r , 
fliews,  how  by  the  Properties  of  Light  difcovered 


by  his  mod  accurate  Experiments,  to  explain  the 
Phenomena  of  Colours  made  by  Prifms  j  thus. 


Let  a  b  c  be  aPrifm  refra&ing  the  Sun’s  Light, 
brought  into  a  darkned  Room,  by  the  Hole  F  p, 
almod  as  broad  as  the  Prifm ;  and  let  m  n  be  a 
White  Paper  on  which  the  refradted  Light  is  cad : 
And  fuppofe  the  molt  refrangible  or  deeped  Vio¬ 
let  Rays  to  fall  on  the  Space  P  the  lead  refran¬ 
gible  or  deeped  Red  Ray  on  the  Space  T  7,  the 
middle  fort,  between  the  Indico  and  Blue  Rays, 
on  the  Space  Qje  ;  the  middle  fort  of  the  Green 
Rays  on  the  Space  R  ?  ;  the  middle  fort  between 
the  Yellow  and  Orange  Rays  on  the  Space  S  <r  ; 
and  the  other  intermediate  Sorts  on  intermediate 
Spaces.  For  fo  the  Spaces  on  which  the  feveral 
Sorts  adequately  fall,  will,  by  reafon  of  the  diffe¬ 
rent  Refrangibility  of  thefe  Sorts  be  one  lower 
than  the  other.  Now  if  the  Paper  mn  be  fo  near 
the  Prifm  that  the  Spaces  P  t  and  *-7  do  not 
interfere  with  one  another,  the  Didance  be¬ 
tween  T  w  will  be  illuminated  by  all  the  forts  of 
Rays  in  that  Proportion  to  one  another  which 
they  have  at  their  very  fird  coming  out  of  the 
Prifm,  and  confequently  will  be  White.  But  the 
Spaces  P  T  and  vl  on  either  hand,  will  not  be  il¬ 
luminated  by  them  at  all,  and  therefore  will  ap¬ 
pear  coloured  ;  and  particularly  at  P,  where  the 
outmod  Violet  Rays  fall  alone,  the  Colour  mud 
be  the  deeped  Violet.  At  where  the  Violet 
and  Indico  Rays  are  mix’d,  it  mud  be  a  Violet 
inclining  much  to  Indico.  At  R  where  the  Vio¬ 
let,  Indico,  Blue,  and  one  half  of  the  Green  Rays 


are  mix’d,  their  Colours  mud  (by  the  Condituti- 
on  of  Problem  z.  in  pag.  1 14)  compound  a  middle 
Colour  between  Indico  and  Blue.  At  S,  where 
all  the  Rays  are  mix’d,  the  Red  and  Orange,  thin 
Colours,  ought,  by  the  fame  Rule,  to  compound 
a  faint  Blue,  verging  more  to  Green  than  Indico. 
And  in  the  progrefs  from  S  to  T this  Blue  will 
grow  more  and  more  faint  and  dilute  ;  till  at  T, 
where  all  the  Colours  begin  to  be  mix’d,  it  end 
in  Whitenefs. 

So  again  on  the  other  fide  of  the  White  at  Ty 
where  the  lead  refrangible  or  utmod  Red  Rays 
are  alone,  the  Colour  mud  be  the  deeped  Red. 
At  <r,  the  Mixture  of  Red  and  Orange  will  com¬ 
pound  a  Red  inclining  to  Orange.  At  ?,  the  Mix¬ 
ture  of  Red,  Orange,  Yellow,  and  one  half  of 
the  Green,  mud  compound  a  middle  Colour  be¬ 
tween  Yellow  and  Orange.  At  x,  the  mixture 
of  all  Colours  but  Violet  and  Indico,  will  com¬ 
pound  a  faint  Yellow,  verging  more  to  Green  than 
Orange:  and  this  Yellow  will  grow  more  faint 
and  dilute  continually,  in  its  progrefs  from  ^to?r, 
where  it  will  become  White  by  a  mixture  of  all 
forts  of  Rays. 

Thefe  Colours  ought  to  appear  were  the  Sun’s 
Light  perfe&ly  White  j  but  becaufe  it  inclines  to 
Yellow,  the  excefs  of  the  Yellow  Rays,  where¬ 
with  it  is  tinged,  being  mix’d  with  the  faint  Blue 
between  S  and  T,  will  draw  it  to  a  faint  Green. 
And  fo  the  Colours  in  order  from  P  to  f  ought  to 
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be  Violet,  Indico,  Blue,  very  faint  Green,  White, 
faint  Yellow,  Orange,  Red:  Thus  it  is  by  com¬ 
putation,  and  they  that  pleafe  to  view  the  Colours 
made  by  a  Prifm  will  find  it  fo  in  Nature. 

Thefeare  the  Colours  on  both  fides  the  White, 
when  the  Paper  is  held  between  the  Prifm  and  the 
Poinr  x,  where  the  Colours  meet,  the  Interjacent 
White  vanilhes:  For  if  the  People  be  Hill  farther 
off  from  the  Prifm,  the  moll  refrangible  and  leaft 
refrangible  Rays  will  be  leaft  in  the  middle  of  the 
Light,  and  the  reft  of  the  Rays  which  are  found 
there,  will  by  mixture,  produce  a  fuller  Green 
than  before;  alfo  the  Yellow  and  the  Blue  will 
now  become  lefs  compounded,  and  by  confe- 
quence,  more  intenfe  than  before. 

And  if  thro’  a  Prifm  you  view  a  White  Objedl 
encompafled  with  Black  or  Darknefs,  the  Reafon 
of  the  Colours  appearing  on  the  Edges  is  much 
the  fame.  If  a  Black  Objedl  be  encompafled 
with  a  White  one,  the  Colours  arifing  from  fee¬ 
ing  it  thro’  a  Prifm,  are  to  be  derived  from  the 
Light  of  the  White  one,  fpreading  into  the  Regi¬ 
ons  of  the  Black;  and  therefore  they  will  appear 
in  a  contrary  order.  And  ’tis  the  fame  when  an 
Objett  is  viewed,  thofe  Parts  are  fome  of  them 
lefs  or  more  luminous  than  others :  For  in  the 
Borders  of  the  more  or  lefs  luminous  Parts,  Co¬ 
lours  ought  always,  on  the  fame  Principles,  to  a- 
rife  from  the  excefs  of  the  Light  of  the  more  lu¬ 
minous,  and  to  be  of  the  fame  kind  as  if  the  dark¬ 
er  Parts  were  Black,  but  yet  to  be  more  faint  and 
dilute. 

And  what  is  thus  faid  of  the  Colours  which  are 
exhibited  by  Prifms,may  eafily  be  applied  to  thofe 
Colours  which  the  Glafles  ofTelefcopes  andMi- 
crofcopes,  or  even  the  Humours  of  the  Eye  pro¬ 
duce:  For  if  the  Objed-Glafs  of  a  Telefcope  be 
thicker  in  one  part  than  another ;  or  if  one  half  of 
the  Glafs,  or  one  half  of  the  Pupil  of  the  Eye,  be 
Covered  by  an  Opake  Body ;  then  that  Objedl 
Glafs,  or  its  half,  or  the  half  of  theEye  which  is 
uncovered,  may  be  confideredas  a  kind  of  Cuneus 
with  curved  Sides.  And  every  Glafs,  or  Pellucid 
Cuneus (or  Wedge)  will  produce  the  fameEffeft 
as  a  Prifm ,  by  refradting  the  Rays  of  Light  as 
they  are  tranfmitted  thro’  it, 

PRISMOID,  is  a  folid  Figure,  contained  un¬ 
der  feveral  Planes  whofe  Bafes  are  redtangular 
Parallelograms,  parallel  and  alike  fituate. 

PRIVATIVE  [in  Grammar ]  a  Particle  which 
being  prefixed  to  a  Word,  changes  it  into  a 
contrary  Senfe. 

PRIVATIVE  Quantity,  [in  Algebra]  is  a  Quan¬ 
tity  that  is  lefs  than  Nothing;  which  is  called  al¬ 
fo  a  Negative  Quantity,  in  oppofition  to  Affirma¬ 
tive  or  Pofitive  Quantities. 

PRIVILEGE,  is  by  Cicero  defined  to  be  Lex 
private  homini  irrogata.  Others  fay  it  is.  Jus 
fngulare ,  whereby  a  private  Man,  Or  a  particular 
Corporation,  is  exempted  from  the  Rigour  of  the 
Common  Law.  It  is  ufed  fometimes  in  the 
Common  Law,  for  a  place  that  hath  any  fpecial 
Immunity. 

PRIVILEGE,  is  either  Perfonal  or  Real:  A 
Perfonal  Privilege ,  is  that  which  is  granted  to 
any  Perfon  either  againft  or  beyond  the  Courfe 
of  the  Common  Law  :  As  for  Example,  A  Mem¬ 
ber  of  Parliament  may  not  be  arrefted  nor  any 
of  his  Servants,  during  the  fitting  of  the  Parlia¬ 
ment;  nor  for  a  certain  Time  before  and  after.  A 
Vo;.  II 


Privilege  Real ,  is  that  which  is  granted  to  a 
place,  as  to  the  Uviverfities ,  That  none  of  either 
may  be  called  to  Wejlminjler-Hall ,  upon  any  Con¬ 
trail  made  within  their  own  Precindts,  or  profe- 
cuted  in  other  Courts.  And  one  belonging  to  the 
Court  of  Chancery  cannot  be  fued  in  any  other 
Court,  certain  Cafes  excepted ;  and  if  he  be,  he 
may  remove  it  by  Writ  of  Privilege, 

PRIVY,  in  Law,  fignifies  him  that  is  partaker, 
or  hath  an  Intereft  in  any  Adlion  or  Thing,  as 
Privy  of  Blood, are  thofe  that  are  linked  in  Conian- 
guinity  ;  every  Heir  in  Tail  is  Privy  to  recover 
the  Land  intailed.  The  Author  of  the  NezvTerms 
of  Law ,  maketh  divers  forts  of  Privies ,  viz.  Pri¬ 
vies  in  Efate ,  Privies  in  Deed ,  Privies  in  Law , 
Privies  in  Right ,  and  Privies  in  Blood.  Others 
mention  four  kinds  of  Privies ,  viz.  Privies  in 
Blood ,  as  the  Heir  to  his  Father.  Privies  in  Re- 
prefentation ,  as  Executors  or  Adminiftrators  to 
the  deceafed.  Privies  in  Efate ,  as  he  in  the  Re- 
verfion,  and  he  in  the  Remainder,  when  Land  is 
given  to  one  for  Life,  to  another  in  Fee,  for  that 
their  Eftates  are  created  both  at  one  Time.  The 
fourth  is  Privy  in  Tenure ,  as  the  Lord  by  efeheat, 
that  is,  when  the  Land  efeheateth  to  the  Lord  for 
want  of  Heirs. 

PRIVY-SEAL,  is  a  Seal  that  the  King  ufeth  to 
fuch  Grants,  or  other  things,  as  pafs  the  Great- 
Seal',  firft  they  pafs  the  Privy-Signet ,  then  the 
Privy-Seal ;  and  laftly  the  Great-Seal  of  England . 
The  Privy-Seal  is  fometimes  ufed  in  things  of 
lefs  confequence,  that  never  pafs  the  Great-Seal , 
no  Writs  fhall  pafs  under  the  Privy-Seal,  which 
touch  the  Common  Law. 

PROBATE,  of  Tef  aments,  is  the  exhibiting 
and  proving  Wills  and  Tef  aments  before  the  Ec- 
clefiaftical  Judge,  delegated  by  the  Bifhop,  who  is 
Ordinary  of  the  Place,  when  the  party  dies.  And 
the  Ordinary  is  known  by  the  quantity  of  Goods 
that  the  deceafed  hath  out  of  the  Diocefs  where¬ 
in  he  departed ;  for  if  all  his  Goods  be  in  the 
fame  Diocefs,  then  the  Bifhop  of  the  Diocefs,  or 
the  Archdeacon,  according  as  their  Compofition 
leads,  hath  the  Probate  of  the  Tef  ament :  But  if 
the  Goods  be  difperft  in  divers  Diocefles,  fo  that 
there  be  any  Sum  of  Note  (as  five  Pounds  ordina¬ 
rily)  out  of  the  Diocefs  where  the  party  lived ; 
then  is  the  Archbifhopof  Canterbury  the  Ordinary 
by  Prerogative. 

This  Probate  may  be  made  in  two  forts,  in 
Common  form  or  per  tefes.  The  Proof  in  common 
Form  is  only  by  the  Oath  of  the  Executor  or  Par¬ 
ty  exhibiting  the  Will,  who  fweareth  upon  his 
belief,  that  the  Will  exhibited  by  him,  is  the  laft 
Will  and  Teftament  of  the  deceafed.  The  proof 
per  tefes  is  when  over  and  befides  his  own  Oath, 
he  al'fo  produces  Witnefles,  or  makes  other  Proof 
to  confirm  the  fame,  and  that  in  the  pre fence 
of  fuch  as  may  pretend  any  Intereft  in  the  Goods 
of  the  deceafed,  or  at  leaft  in  their  abfence,  af¬ 
ter  they  have  been  Lawfully  fummoned  to  fee 
fuch  a  Will  proved,  if  they  think  good.  And 
the  latter  Courfe  is  taken  moft  commonly  when 
there  is  fear  of  ftrife  or  difpute  about  the  decea- 
fed’s  Goods.  For  fome  hold  that  a  Will  proved,, 
in  common  Form  only  may  be  called  in  Queftion 
any  Time  within  thirty  Years  after:  And  where 
a  Will  difpofes  of  Lands  and  Tenements  of  Free¬ 
hold,  it  is  now  frequently  proved  by  Witneffies  in 
Chancery. 
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PRO  BA  TOR,  in  Law  fignifies  an  Accufer,  or 
Approver,  or  one  who  undertakes  tp  prove  a  crime 
charged  upon  another. 

PROBE,  a  Chirurgical  In  ft  ru  merit  to  found 
the  Depth  and  Circumftances  of  Wounds  or  Ul¬ 
cers. 

PROBLEM,  [vt fii'Sxyuei,  Gr.]  in  Lcgick  a 
doubtfu'  Queftion  or  a  Propofition,  which  nei¬ 
ther  appears  abfolutely  true  nor  falfe,  but  which 
is  probable  on  both  fides,  and  may  with  equal  E- 
vidence  be  after ted  either  in  the  Negative  or  the 
Affirmative. 

PROBLEM  [in  Algebra']  is  a  Queftion  or  Pro- 
po  lit  ion,  which  requires  fome  unknown  Truth  to 
be  inveftigatcd  or  difcovered,  and  the  Truth  of 
the  difcovered  demonftrated. 

PROBLEM,  [vgoGAiift*,  Gr.]  is  a  Propofition 
w'hich  relates  to  Pradtice;  or  which  propofes 
fomething  to  be  done;  as  to  make  a  Circle  pafs 
through  three  given  Points  not  lying  in  a  Right 
Line  :  To  find  the  Compafs,  &c. 

PROBLEMATICAL  Refolution  [in  Algebra]  is 
a  Method  of  folving  difficult  Queftions  by  certain 
Rules  called  Canons. 

PROCATARCHTICA,  [of  ngo*#? Gr. 
to  go  before]  is  the  pre-exiftent  Caufe  of  a  Difeafe, 
which  co-operates  with  others  that  are  fubfequent; 
whether  it  be  external  or  internal,  as  Anger,  or 
Heat  in  the  Air,  which  beget  ill  Juice  in  the  Bipod 
and  caufe  a  Fever.  Blhnckard. 

PROCEDENDO,  is  a  Writ  whereby  a  Plea  or 
Caufe  formerly  called  from  a  Bafe  Court  to  the 
Chancery ,  King’s- Bench,,  or  Common- Blear,  by  Writ 
of  Privilege  or  Certiorari ,  is  releafed  and  fent 
down  again  to  the  fame  Courts  to  be  proceeded 
in  there,  after  it  appeareth  that  the  Defendant 
hath  no  Caufe  of  Privilege ,  or  that  the  Matter 
comprifed  in  the  Bill  is  not  well  proved. 

PROCESS,  in  Law,  is  the  manner  of  pro-  . 
ceeding  in  every  Caufe,  being  theWrits  and  Pre¬ 
cepts  that  go  forth  upon  the  Original  upon  every 
Adtion,  being  either  Original  or  Judicial.  Some¬ 
times  that  only  is  called  the  Procefs ,  by  which  a 
Man  is  called  into  the  Court,  becaufe  it  is  the 
beginning  or  principal  Part  thereof,  by  which  the 
reft;  of  theBufinefs  is  diredted.  The  difference 
between  Procefs  and  Precept ,  or  Warrant  of  the 
Juftices,  is  this,  the  Precept  ox  Warrant  is  only  to 
attach  and  convene  the  Party  before  any  Indict¬ 
ment  or  Convidtion,  and  may  be  made  either  in 
the  Name  of  the  King  or  the  Juftice:  But  the 
Procefs  is  always  in  the  King’s  Name,  and  ufually 
after  an  Indictment. 

PROCESS,  in  Chymiftry,  fignifies  the  whole 
exaCt  Courfe  of  any  Operation  or  Experiment. 

PROCESSION,  in  Cathedral  and  Conventual 
Churches,  the  Members  formerly  had  their  ltated 
Proceffions,  wherein  they  walked  two  and  two  in 
their  moft  Ornamental  Habits,  with  Hymns,  Mu- 
fick  and  other  fuitable  Expreflions  of  Solemnity, 
and  refpeCt  to  theOccafion.  In  every  Parifh  there 
was  a  Cuftomary  Procejfion  of  the  Prtrifh  Prieft, 
the  Patron  of  the  Church  with  the  Chief  Flag,  or 
Holy  Banner,  and  the  other  Parifhioners  in  Afcen- 
fion  Week ,  to  take  a  Circuit  round  the  Limits  of 
the  Mannor,  and  pray  for  a  Bleffing  on  the 
Fruits  of  the  Earth.  To  this  we  owe  our  pre- 
fent  Cuftom  of  Perambulation ,  which  is  ftill  in 
moll  places  called  ProceJJioning ,  and  going  in 
Proceflion,  tho*  we  have  loll  the  Order,  and  al- 


inqil  the  Devotion,  as  well  as  the  Pomp  and  Su- 
perftition  of  it. 

PROCESSUM  continuando,  is  a  Writ  for  the, 
continuance  of  a  Procefs ,  after  the  Death  of  the 
Chief  Juftice,  or  other  Juftice  in  the  Writ  of  Oyer 
atni  Terminer. 

PROCESSUS,  vid.  Apophyfis . 

PROCESSUS  Ciliaris .  See  Ciliare  Ligamen - 
turn. 

PROCESSUS  Mammillares .  See  Papillarum 

Proceffus. 

PROCESSUS  Peritonai,  are  as  it  were  two  ob¬ 
long  Pipes,  or.  Channels,  one  on  each  fide  the  Os 
Pubis ,  reaching  to  the  Skin  of  the  Scrotum,  thro’  the 
Holes  of  the  Tendons  of  the  Oblique  and  Tranf- 
verfe  Mufcles,  in  which  Production  or  Didymi , 
as  the  Ancients  called  them,  the  Seminary  Veffels 
defcend,and  bellowing  one  Tunicle  on  th  zTeJles, 
they  contain  them  like  a  Bag.  By  the  Holes  of 
thefe  Proceffes,  the  Mufcles  called  Cretnajleres  do 
alfo  defcend. 

PROCESSUS  Stylformis ,  or  Stylotdes,  is  a  kind 
of  External  Procefs  of  the  Offa  Temporum ,  being 
fmall  and  long,  having  the  Horns  of  the  Ot  Hy ai¬ 
des  tyed  to  it,  it  is  a  llender  and  long  Appendix, 
and  in  Infants  is.  Cartilaginous,  but  in  Adult  Per- 
fons.  Bony. 

PROCESSUS  Zygomaticus  or  Jugalis,  is  an  Ex¬ 
ternal  Procefs  of  the  OJfa  Temporum ,  which  runs 
forward,  and  is  joined  with  the  Bone  of  the  up¬ 
per  Maxilla,  from  which  juncture  is  formed  that 
Bridge  called  the  Zygoma ,  reaching  from  the  Eye 
to  the.  Ear,  under  which  lie  the  Tendons  of  the 
Crotaphire  Mufcle. 

PROCHEIN  amy ,  in  Common  Law,  fignifies 
him  that  is  next  of  Kin  to  a  Child  in  his  Nonage, 
and  is  in  that  refpeCt  allowed  by  Law  to  deal  for 
him,  in  the  managing  his  Affairs,  as  to  be  his 
Guardian,  if  he  hold  any  Land  in  Socage ,  and  in 
Redrefs  of  any  Wrong  done  to  him,  and  is  in  the 
Profecution  of  any  Adtion  at  Law  per  Guardianum, 
where  the  Plaintiff  is  an  Infant,  Lf  per  proximum 
amicum ,  where  the  Infant  is  Defendant. 

PROCIDENTIA  Ani ,  is  a  falling  out  of  the 
Lower  end  of  the  Reflum  intejlinum ,  and  is  yery 
ufual  in  Children. 

PROCIDENTIA  uteri,  is  a  relaxing  of  the  in¬ 
ner  Tunick  of  the  Vagina  of  the  Womb,  and  was 
cut  off  by  Phyficians  formerly,  and  even  ftill, 
fome  think  the  Womb  it  felf  may  fall  down;  but 
the  Ligaments  are  fo  ftrong  as  to  hinder  any  fuch 
Fall.  Blanchard. 

PROCIDENTIA  Uvula  [in  Anatomy]  the  Des¬ 
cent  or  Relaxation  of  the  Uvula ,  or  Almonds  of 

the  Ears.  L. 

PROCLAMATION,  is  a  Notice  publickly  gi¬ 
ven  of  any  thing,  whereof  the  King  thinks  fit  to 
advertife  his  Subje&s. 

PROCLAMATION  of  a  Fine,  is  a  notice  o- 
penly  and  folemnly  given  at  all  the  Affizes  held  in 
the  County,  within  one  Year  after  the  engrofling 
it.  And  thefe  Proclamations  are  made  upon  Tran- 
fcripts  of  the  Fine,  fent  by  the  Juftices  of  the  Com¬ 
mon-Pleas,  to  the  Juftices  of  Afiize,  and  the  Ju- 
It  ices  of*  Peace 

PROCLAMATION  of  Rebellion ,  is  a  Publick 
Notice  given  by  the  Officer,  That  a  Man  not  ap¬ 
pearing  upon  a  Subpoena ,  nor  an  Attachment  in  the 
Chancery,  {hall  be  reputed  a  Rebel,  unlefs  he  ren¬ 
der  himfelf  by  a  Day  afligned  in  this  Writ. 

PRO- 
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PROCONDYLI,  [of  vrz'o  and  Gr,  a 

Finger  or  Joint ]  are  the  Bones'  of  the  Fingers  next 
the  back  of  the  Hand. 

PRO  confeffo ,  in  Law,  is  When  upon  a  Bill  ex¬ 
hibited  in  Chancery,  the  Defendant  appears,  upon 
a  Habeas  Corpus  (which  is; granted  Ivy  order)  to 
bring  him  to  the  Bar,  the  Court  Affigns  him  a 
Day  to  Anfwer  ;  which  being. expired,  and.  po 
Anfwer  put  in,  a  fecond  Habeas  Corpus  is  granted, 
and  a  farther  Day  aflign’d  ;  by  which  Day,  if  he 
anfwer  not,  the  Bill  upon  the, Plaintiff’s  Motion, 
fhall  be  taken  pro  confejfo ,  unlefs  caufe  be  flic  wed 
by  a  Day,  which  the  Court'  ufcrally  gives,  and  for 
want  of  fuch  caufe  fhew’d  upon  Motion,  the  if  u  fi¬ 
nance  of  the  Plaintiff’’:.-;  Bill  fliall  be  decreed,  as' if 
it  had  been  confeffed  by  the  Defendant’s  AnfyPer. 

PROCTOR,  is  he  who  undertakes  to  manage 
another  Man’s  Caufe  in  any  Court  of  the  Civil  or 
Ecclefiaftical  Law,  for  his  Fee. 

PROCTORS  of  the  Clergy,  are  thofe  who  are 
chofen  and  appointed  to  appear  for  the  Cathedral 
and  other  Collegiate  Churches  ;  as  alfo  for  the 
Common  Clergy  of  every  D'iocefs  at  the  Parlia¬ 
ment,  to  fit  in  the  Lower-houfe  of  Convocation. 

PROCURATIONS,  are  a  Pecuniary  Sum  or 
Compofition  paid  by  the  Parifh  Prieft  to  an  Ordi¬ 
nary  or  fome  other  Ecclefiaftical  Judge,  as  an 
Archdeacon,  idc.  to  commute  for  theProvifion  or 
Entertainment  which  was  otherwife  to  have  been 
procured  for  him  ;  which  Entertainment  was  cal¬ 
led  a  Procuration. 

PROCURATOR,  is  ufed  for  one  that  gather¬ 
ed  the  Fruits  of  a  Benefice  for  another  Man  ;  3  R. 
II.  Stat.  1.  cap.  3.  as  Procuracy  was  the  Word  for 
the  Inftrument  impowering  him  to  do  it.  In  the 
Weft  of  England ,  fuch  Perfons  are  called  Proffors 
to  this  Day.  Cow  el. 

PROCU  RATORY,  is  the  Inftrument  by  which 
anyPerfon  or  Community  did  conftitute  or  dele¬ 
gate  their  Prodtor  or  Prodtors  to  reprefent  them 
in  any  Judicial  Court  or  Caufe. 

PROCYON,  [srfo*i^v]  a  fixed  Star  of  the 
fecond  Magnitude  in  Cams  Minor. 

PRODES  Hemes :  This  is  a  Title  often  given 
in  our  old  Books  to  the  Barons  or  other  Military 
Tenants,  who  were  called  to  the  King’s  Council; 
and  was  no  more  than  Homines  difereti  id  fi deles. 

PRODROMUS,  [n-£o2*e/A(&‘}  Gr.j  a  Fore-run¬ 
ner  a  Harbinger. 


PRODROMUS  Morbus ,  is  a  Difcrt  Id  that  'eomes 
before  a  greater,  as  the  ftrattnefs  of  the  Breaft  pre- 
dids  a  Corrfumption,  or  the  Rickets.  Blanchard. 

PRODUCE,  a  Term  in  Geometry,  fignifying 
to  continue  a  Right  Line,  or  draw  it  out  farther 
till  if  have  any  affigned  Length. 

PRODUCT,  is  the  Quantity  arifing  from,  or 
Produced  by  the  Multiplication  of  two  or  more 
Numbers,  Lines,  idc.  into  one  another  ;  thus,  If 
6  be  multiplied  by  8,  the  Produdt  is  48.  In 
Lines,  ’tis  always,  (and  fometimes  in  Numbers) 
called  the  Redlangle  between  the  two  Lines  that 
are  multiplied  one  by  another.  See  Red  angle. 

PROEGUMENA,  is  an  antecedent  internal 
Caufe  of  aDifeafein  the  Body,  occafioned  by  ano  • 
ther,  and  fo  caufing  theDifeafe,  that  if  it  he  taken 
away,  theDifeafe  may  ftill  continue;  as  a  Pletho¬ 
ra,  or  ill  Juice  in  the  Blood,  produced  by  an  ill 
way  of  Diet,  whence  proceeds  an  Obftrudtion  of 
the  Entrails.  Blanchard. 

PROPER,  Profrum  vel  Profei  ~um ;  is  the  Time 
appointed  for  the  Accounts  of  Sheriffs,  and  other 
Officers  in  the  Exchequer;  which  is  twice  a  Year. 
An.  51  if.  III.  5.  In  another  Senfe  Profer  alfo  fig- 
nifies  the  Officer  or  Endeavourer  to  proceed  111 
any  Adlion  by  any  Man  concerned  fo  to  do. 

PROEMPTOSIS,  [/ IJlronomy ]  is  that  which 
caufes  the  New  Moon  to  appear  a  Day  later  by 
means  of  the  Lunar  Equation,  than  it  would  do 
without  that  Equation. 

PROFILE,  [in  ArchitcCure']  the  Figure  or 
Draught  of  a  Building,  in  which  the  feveral 
Heights,  Widths  and  Thicknefies  are  expreffied  as 
they  would  appear,  if  the  Building  were  cut  down 
perpendicularly  from  the  Roof  to  the  Foundation, 
and  thence  a  Profile  isalfocalled  a  Sedition,  and  by 
Vitruvius,  Sciagraphy',  alfo  a  Defign  or  Defcrip- 
tion  to  a  Plan  or  Ichnography ;  alfo  the  Contour 
or  Out-Line  of  a  Building  or  a  Member  of  Ar- 
chitedfture,  as  a  Bafe,  a  Cornice,  idc. 

PROFILE,  in  Fortification,  is  the  Reprefenta- 
tion  of  the  Height,  Depth  and  Thicknefs  of  any 
Work,  and  fuppofes  the  Work  cut  perpendicularly 
down  from  Top  to  Bottom  ;  as  in  the  P'igure  an¬ 
nexed,  where  you  have  the  Profile  of  a  Rampart , 
Fauffebray ,  Fofs,  Covert-way  and  Efplenade. 
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a  b  l  m  ?s  the  Solidity  of  the  Rampart,  a  m  Its 
Bafe;  b  l  its  Top  ;  be  its  perpendicular  Height; 
ab  its  inward  Talus  or  Slope;  Im  its  outward 
Talus  or  Slope  \  h  e  is  the  Terre-plain  ;  e  l  is  the 
Bafe  of  the  Parapet ,  e  d  its  Banquet ;  fh  is  the  in¬ 


ward  Talus  of  the  Parapet,  i  l  the  outward  one, 
k  i  its  upper  one  \  h  2  is  the  inward  Height  of  the 
Parapet,  ik  the  outward  Height ;  7  the  Cordon ; 
n  0  p  q  reprefents  a  Fauffebray  with  its  Ban¬ 
quet,  idc,  q  r  is  its  Liziere  or  Berm ;  r  s  t  u  x  is 

the 
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lhe  Fofs  or  Ditch  ;  r  s  the  Scarp  ;  u  y  the  Coun- 
lerfcarp  ;  t  the  Lunette  ;  w  u  the  Depth  of  the 
Ditch  \  x  y  the  Covert-way  ;  x  z  *  the  Parapet 
and  Glacis  of  the  Covert-way;  yz  the  Height 
of  the  Banquet  and  Parapet  of  the  Covert- way ; 
„v  *  the  Bafis  of  the  Glacis ;  z  *  the  Slope  of  the 
Glacis. 

PROFLUVIUM,  [in  Phyfick ]  any  kind  of 
Flux  or  liquid  Evacuation,  zs}  Profluvium  Ventris, 
a  Flux  of  the  Belly.  F. 

PROFRE  Vicecomitis.  Tho;  the  certain  Debet 
of  the  Sheriff  could  not  be  known  before  the  fi- 
nifhing  his  Accounts,  yet  it  feems  there  was  an¬ 
ciently  an  Eftimate  what  this  conftant  Charge  of  the 
Annual  Revenue  amounted  to,  and  what  the  con- 
ltant  Allowances  amounted  to  according  to  a  Me¬ 
dium  ;  and  thofe  Summs  were  paid  into  the  Ex¬ 
chequer  at  the  Return  of  the  Writ  of  Summons  of 
the  Pipe ;  and  they  were,  and  are  to  this  Day  cal¬ 
led  by  this  Name  Profre  Vicecomitis.  But  altho’ 
thefe  Profers  are  paid,  yet  if  on  conclulion  of  the 
Sheriffs  Accounts,  and  after  the  Allowances  and 
Difcharges  had  by  him,  it  appears  that  he  be  in 
Surplufage,  or  that  he  be  charged  with  more  than 
indeed  he  could  receive,  he  hath  his  Profers  paid 
or  allowed  to  him  again. 

PROJECTIVE  Dialling ,  is  the  way  of  Draw¬ 
ing,  by  a  Method  of  Projedtion,  the  true  Hour- 
Lines,  Furniture  of  Dials,  (Ac.  on  any  kind  of 
Surface  whatfoever,  without  any  regard  had  to  the 
Situation  of  thofe  Surfaces,  either  as  to  Declination , 
Re-  or  Inclination.  This  curious  and  in  many 
Cafes  moft  ufeful  manner  of  Dialling,  feems  to 
have  been  the  Invention  of  our  Mr.  Sam.  Fofer , 
formerly  Aftronomy  Profeflor  in  Grejham-College. 
Something  of  this  was  printed  in  his  Pojlbumous 
Mifcellanies  1659,  and  more  added  by  Mr.  Ley- 
bourn  (in  his  Dialling)  from  a  Manufcript  which 
Mr.  Fofer  left  behind  him. 

In  order  to  perform  this  manner  of  Projeftive 
Dialling  after  Mr.  Fofer’s  way,  there  is  neceffary 
a  Semicircle  divided  into  two  Quadrants,  whofe 
Divifions  mud  begin,  and  be  numbred  both  ways 
from  the  middle  Point  in  the  Arch,  to  the  Diame¬ 
ter  ;  which  Diameter  muff  be  made  to  receive  a 
Ruler  into  a  Grove  made  in  it,  fo  as  that  iheSemi- 
circle  may  Aide  eafily  along  it,  and  be  fattened  by 
a  Scrue  any  where  upon  it:  It  will  be  convenient 
to  have  two  or  more  of  thefe  Rulers  of  different 
Lengths.  You  may  fee  the  Figure  of  this  Semi¬ 
circle  and  Ruler  in  Ley  born’s  Dialling,  p.  198.  But 
there  is  no  difficulty  in  underftanding  the  ufe  of  it 
at  all ;  and  a  Quadrant,  divided  on  both  lides,  may 
very  well  fupply  the  Place  of  the  Semicircle. 

The  General  Ufe  of  this  Inftrument  is;  Upon  a 
Line  drawn  any  where ,  to  project  an  Altitude  or  De- 
prefion ,  above  or  below  the  Horizon,  from  a  fx’d 
Point  placed  at  a  difance  from  that  Line. 

The  manner  of  doing  which  is  very  eafie;  for 
if  you  hold  the  Edge  of  the  Ruler  to  the  fix’d 
Point,  and  alfo  apply  the  Point  of  the  Edge  of  the 
Ruler  to  the  Line  given,  removing  it  higher  or 
lower  (as  occafion  requires)  till  the  Thread  and 
Plummet  of  the  Semicircle  or  Quadrant  fall  on 
the  Degree  of  Altitude  or  Depreffion  intended ; 
for  then  the  Ruler  lies  at  the  Altitude  or  Depth, 
and  fo  projedls  it  from  the  fix’d  Point  into  a  Line, 
as  was  defigned. 


Two  General  and  Eafie  ways  to  project  Hour -Line, 
on  all  Surfaces ,  Concave ,  Convex ,  &c.  lnclinings 
Reclining  or  Declining. 

1.  Let  a  Gnomon,  being  firft  fharpened  into  a 
Point,  be  fhaped  and  faftned  in  fuch  wife,  that  it 
no  way  hinder  either  the  Draught  of  the  Horizon¬ 
tal  Line,  or  the  Point  of  the  Shadow  from  having 
free  accefs  to  the  Dial  at  all  times  of  the  Year. 

z.  Draw  an  Horizontal  Line,  by  help  of  your 
Semicircle  in  a  true  Level  both  in  regard  of  it  felf; 
and  alfo  to  the  Point  of  the  Gnomon,  through  the 
whole  Superficies  on  which  the  Dial  is  to  be  de- 
fcribed.  Or  having  two  Points  in  the  fame  Level, 
with  the  Point  of  the  Gnomon,  projedt  it  upon 
your  Superficies,  if  it  be  a  rugged  one.  And  if 
the  Superficies  be  more  than  one,  or  ifany  of  them 
be  very  much  inclined  towards  the  Horizon,  or  elfe 
be  very  rugged,  or  far  remote  from  the  Gnomon, 
fo  that  it  will  not  at  all,  or  not  fo  well,  receive 
an  Horizontal  Line  upon  it,  you  may  either  fet 
up  fome  Board,  or  fuch  like  Objedt,  upon  which 
for  a  time  you  are  to  infcribe  the  Horizontal 
Line,  and  by  help  of  which  the  Hours  were  to  be 
projedled  upon  the  Superficies;  Or  elfe  (which 
perhaps  will  be  better)  you  may  extend  a  Thread  in 
the  Air  (it  matters  not  which  way,  nor  whether 
from  the  Gnomon  towards  the  Sun,  or  from  the 
Sun  ;  whether  ftretcht  out  in  one  length,  or  with 
returns,  fo  long  as  it  lieth  juflly  parallel,  in  every 
Point  of  it,  to  the  Horizon,  and  in  the  fame  Level 
with  the  Point  of  the  Gnomon:)  which  being  fix¬ 
ed,  in  this  manner,  will  very  well  fupply  the  ufe  of 
the  Horizontal  Line :  or  the  Horizontal  Line  may 
be  partly  Thread,  and  partly  drawn  upon  the  Su¬ 
perficies,  as  occafion  fhall  be.  And  upon  it  may 
any  Point  be  transferred,  and  figned  out  by  flip¬ 
ping  knots  ofThread  tied  upon  it. 

3.  Upon  the  Superficies  of  the  Dial,  obferve  the 
Point  of  the  Shadow  of  the  Gnomon  (making  a 
mark  at  it)  and  the  Sun’s  Altitude,  both  of  them 
at  the  fame  Inftant  of  Time. 

4.  By  the  Altitude  obferved,  compute  theAzi- 
muth  of  the  Sun  from  the  Meridian. 

5.  The  fame  Azimuth  mutt:  be  transferred  unto, 
or  projedted  upon,  the  Horizontal  Line  by  help  of 
a  Perpendicular  Thread,  covering  to  your  fight  (as 
it  hangeth  down)  the  Points  of  the  Gnomon  and 
Shadow  both  together;  and  at  the  fame  view  cut¬ 
ting  through  the  Horizontal  Line :  obferve  then 
pundtually  where  it  cuts  through  the  fame  Line, 
for  that  fame  Sedtion  being  figned  thereon,  (hall  be 
the  Azimuth  projedted  into  the  Horizontal  Line. 

6.  Let  any  kind  of  Board  or  Paft-board  be  now 
applied  to  the  Point  of  the  Gnomon  ;  fo,  as  that  it 
may  be  ftaid,  either  upon  the  Horizontal  Line 
(where  it  may  fo  be  conveniently)  or  at  leaft  fo 
placed  toward  the  Horizontal  Line,  that  it  may 
have  a  juft  refpedt  unto  it,  and  in  that  pofture  may 
have  fome  flay  for  the  edge  of  it  to  reft  upon,  that 
after  it  is  furnifhed  with  fuch  neceflary  Lines  as 
muft  be  drawn  upon  it,  it  may  be  placed  in  its 
former  juft  Pofture  without  any  Impeachment. 
Upon  this  plain  fo  placed,  let  the  Point  of  the  Gno¬ 
mon  be  figned,  which  may  be  called  tfie  Center 
and  from  this  Center  to  the  Sign  of  the  Azimuth, 
before  projected  into  the  Horizontal  Line,  draw  a 
right  Line;  this  right  Line  fo  drawn,  fhall  repre¬ 
sent 
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fent  upon  the  Board  or  Paft-board,  the  fame  Azi¬ 
muth  which  was  before  computed. 

7.  Then  taking  away  the  fame  Plain,  draw  up¬ 
on  it  the  Meridian  or  Line  of  i  2  ;  extending  it 
from  the  Center  before  noted,  at  the  true  Angle 
that  it  hath  from  the  Azimuth  before  computed 
and  defcribed,  and  alfo  toward  the  true  Coail  of 
the  World.  And  let  it  be  extended  on  both  fides 
the  Center,  if  need  be. 

8.  To  the  Meridian  fo  pitched  upon  the  Pail- 
board,  draw  (from  the  Center)  the  Lines  of  an 
Horizontal  Dial  made  to  the  Latitude  wherein 
you  are. 

9.  Then  again,  let  the  plain  Board  or  Pail- 
board  be  applied  to  its  former  iitiiation,  the  Center 
of  the  Horizontal  Dial  reiling  upon  the  Point  of 
the  Gnomon,  and  everything  elfe  anfweringto  the 
fame  juft  Pofture  that  it  had  at  the  firft.  Which 
done,  let  a  Thread  be  fixed  in  the  Center  of  the 
Horizontal  Dial,  by  help  whereof  you  may  tranf- 
fer  every  Hour  from  the  Paft-board  into  the  Hori¬ 
zontal  Line.  Let  every  Hour  be  therein  noted 

•  (by  fixing  marks  upon  the  Horizontal  Line  where 
it  is  drawn,  or  by  flipping  Knots  upon  the  Thread, 
where  a  Thread  Horizontal  Line  is  ufed)  efpecial- 
ly  mark  out  the  Hour  of  12  :  For  which  (if  it 
chance  to  run  befides  the  Superficies)  fome  kind  of 
ObjeCt  (whereon  the  Horizontal  Line  is  alfo  to  be 
drawn)  or  an  Horizontal  Thread  mult  be  faftned, 
that  may  receive  it,  till  fuch  time  as  your  Dial  be 
finilhed. 

10.  After  all  this,  take  your  Plain  away  (for 
there  will  now  be  no  more  need  of  it)  and  conje¬ 
cture  whereabout  the  Axis  of  the  World  would 
pafs  from  the  Point  of  the  Gnomon  to  the  Poles  of 
the  World,  for  into  that  place  is  the  Meridian  to 
be  projected.  Which  that  it  may  be  done  more 
commodioufly,  if  no  objeCt  ftand  in  the  way  that 
will  receive  it,  you  mult  place  one  there,  it  mat¬ 
ters  not  whether  above  or  below  the  Gnomon, 
chufe  that  which  is  molt  convenient:  Or,  a  Thread 
laid  aflope  in  the  Meridian  juftly  as  it  ought,  will 
ferve  as  well  as  may  be.  If  then  you  hold  up  a 
perpendicular  Thread,  fo  that  by  your  Eye  you  may 
fee  the  Point  of  the  Gnomon,  and  alfo  the  Point  of 
12  in  the  Horizontal  Line,  noth  together,  the  fame 
Thread  fo  hanging,  (hall  {hew  where  the  Meridian 
is  to  be  drawn.  Or,  you  may  extend  a  Thread 
from  the  Point  of  the  Gnomon  to  the  Point  of 
12  in  the  Horizontal  Line,  which  Thread  (hall 
reprefent  the  Line  of  12  :  And  flaying  your 
Thread  there,  clofe  to  it,  hang  up  two  perpendi¬ 
cular  Threads  at  a  good  Diftance,  fo  fhall  the  fame 
two  Threads,  give  you  the  track  of  the  Meridian 
Line. 

11.  The  next  Work  will  be  to  projeCt  one  of 
the  Poles  of  the  World  (that  namely,  which  lies  the 
fame  way  that  this  projected  Meridian  doth  from 
the  Point  of  the  Gnomon)  into  this  Meridian.  And 
this  is  done  by  elevating  or  depreffing  your  Semi¬ 
circle,  from  the  Point  of  the  Gnomon  towards  the 
Meridian  Line,  according  to  the  Latitude  of  your 
Place;  for  fo  will  the  Ruler  of  the  Semicircle,  or 
a  Thread  extended  along  by  it,  fign  out  the  very 
Pole  Point.  If  now  you  extend  a  Thread  from  this 
Pole  Point,  to  the  Point  of  the  Gnomon,  the  fame 
{hall  reprefent  the  Axis  of  the  World. 

12.  Laft  of  all  ;  by  thefe  helps,  all  the  Hours 
may  eafily  be  projected.  For  if  the  Eye  do  lay, 
or  project,  this  Thread  or  Axis  upon  each  Point  of 
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thofe  Hours  that  were  inferted  befoifc  into  the  Ho¬ 
rizontal  Line,  the  Axis  upon  an  Hour  Point,  of  a 
Point  upon  the  Axis,  each  one  of  thofe  Projections 
{hall  repreient  upon  your  Dial,  each  of  the  Hour3 
required,  and  will  fliew  upon  every  ObjeCt  that 
Hands  in  the  way,  where  the  Flours  are  to  be 
drawn.  Or,  where  convenient  room  is  wanting 
to  place  the  Eye,  fo  as  it  may  make  this  Projecti¬ 
on  ;  there  may  two  Threads  be  ufed  for  the  fame 
purpofe,  one  whereof  muft  be  faftned  to  the  Point 
of  the  Gnomon,  the  other  to  the  Pole  defigned  in 
the  Meridian  Line.  Then  ftretching  one  of  the 
Threads  to  any  of  the  Points  noted  in  the  Horizon¬ 
tal  Line,  and  holding  it  there,  you  may  take  the 
other,  and  extend  it  to  the  Superficies,  fo  as  it  may 
clofely  pafs  by  the  firft  Thread,  by  which  Work 
you  may  make  as  many  Points  upon  your  Superfi¬ 
cies  as  you  pleafe,  thro’  which  each  Hour  is  to  be 
drawn.  Having  thus  traced  the  wky  before  hand, 
you  may  afterward  draw  the  Flour  without  any 
difficulty,  be  the  Superficies  never  fo  irregular. 
Among  which  Lines,  the  Shadow  of  the  Point  of 
the  Gnomon,  as  it  creepeth  along,  will  Ihew  the 
Time  of  the  Day. 

If  a  Point  be  affigned  upon  any  Superficies  Flat 
or  Curved,  one,  or  more,  wherein  the  Hour-Lines 
and  Axis  fhall  concur,  how  to  project  the  Hours 
to  that  Point,  and  to  fet  up  an  Axis  after  the  ordi¬ 
nary  manner  to  give  Shadow  to  them  without  a- 
ny  knowledge  how  the  Dial  ftandeth,  in  refpeCt 
either  of  the  Declination  or  Inclination. 

1.  To  the  Point  affigned  (upon  any  fide  of  it) 
by  direction  of  your  Semicircle  or  other  Level, 
ftretch  out  an  Horizontal  Thread,  ferving  for  the 
Horizontal  Line ;  this  Horizontal  Line  need  not  be 
one  direCt  Line,  but  may  be  turned  at  one  or  more 
Angles,  provided  that  it  lie  totally  in  the  Superfi¬ 
cies  of  the  Horizon. 

2.  With  a  perpendicular  Thread  held  up,  pro¬ 
ject  the  Sun  into  the  affigned  Point,  and  into  the: 
Horizontal  Thread,  and  tie  a  little  mark  of  Thread 
upon  the  fame  Horizontal,  through  which  the 
Shadow  cutteth.  At  the  fame  inftant  alfo,  take 
the  Sun’s  Altitude. 

3.  By  the  Altitude  taken,  find  out  the  Azi¬ 
muth ;  this  Azimuth,  what-ever  it  be,  is  repre- 
fented  by  the  knot. 

4.  Apply  a  Paft-board  to  the  affigned  Point,  and 
hold  it  flat  that  it  may  anfwer  to  the  Horizontal 
Thread  alfo,  and  upon  this  Paft-board,  protrad 
your  Azimuth  by  a  Thread  extended  from  the 
Point  affigned  for  the  Center,  to  the  mark  upon 
the  Horizontal  Thread.  This  done, 

5.  By  help  of  that  Azimuth  upon  your  Paft- 
board,  protrad  the  Meridian  Line,  obferving  the 
trueCoaft,  and  quantity  of  the  Angle  from  the  A- 
zimuth:  and  to  the  Meridian  deferibe  an  Hori¬ 
zontal  Dial. 

6.  Applying  the  Paft-board  to  its  place  again, 
all  things  Handing  right  as  before,  projeCt  all  th® 
Hours  in  the  Horizontal  Thread  from  off  the  Paft- 
board,  and  fet  marks  upon  the  fame  for  the  Points 
of  each  feveral  Hour,  which  marks  may  be  little 
moveable  Knots  to  flip  to  and  fro  upon  the  fame 
Thread. 

7.  ProjeCt  the  Meridian  Point  by  a  perpendi¬ 
cular  Thread  upon  fome  objeCt  into  that  place 
whereabouts  you  imagine  the  Axis  of  the  World 
would  pafs,  above  or  below  from  the  Point  affign¬ 
ed  for  the  Center. 
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8.  With  your  Semicircle  elevated  or  deprefl'ed 
(as  it  (hall  be  required)  from  the  Point  afligned  for 
the  Center,  according  to  your  Latitude  project  the 
Pole  of  the  World. 

9.  Extend  a  Thread  from  the  Point  aligned 
for  the  Center  to  the  Poles  of  the  World,  which 
(hall  reprefent  the  Axis. 

10.  By  the  Point  upon  the  Horizontal  Thread, 
and  this  Axis  (either  by  your  Eye,  laying  the  Axis 
to  the  Hour-points,  or  laying  the  Hour-Knots  to 
the  Axis)  you  may  projed  all  the  Hours  and  draw 
them:  Or  elfe  you  may  let  the  Axis  alone,  and 
content  your  felf  with  the  Pole  point  projeded  in¬ 
to  the  Meridian  ;  for  if  from  the  Point  aligned  to 
be  the  Center  or  meeting  of  the  Hours  and  Axis, 
you  extend  a  Thread  to  each  Hours-point  in  the 
Horizontal  Line,  and  do  repofe  (with  your  Eye) 
the  fame  Thread  upon  the  Pole-point,  then  fhall 
the  Shadow  of  the  Thread  give  you  that  Hour¬ 
line,  and  do  fo  in  all  the  reft. 

1 1 .  Your  Thread  or  Axis  lying  in  its  true  fixa¬ 
tion,  you  may  eafily  fit  an  Axis  to  the  fame  po- 
fture.  If  your  Dial  be  deferibed  upon  a  plain  Su¬ 
perficies,  you  may  then  (by  one  fide  of  a  Nominal 
Square,  applied  to  a  Thread  or  Axis,  and  the  o- 
ther  fide  lying  upon  the  Plain)  find  out  the  fub- 
ftyle,  and  meafure  from  it  the  Elevation  of  the 
Axis  above  the  Plain  :  But  if  the  Dial  be  deferibed 
upon  a  curved  Superficies,  you  muft  be  content 
to  fet  up  your  Axis  by  the  diredion  of  the  Thread 
only. 

1 2.  This  Point  affigned  for  the  Center,  being  a 
Point  of  the  Axis,  is  as  it  were  the  Apex  of  the 
Gnomon,  unto  which  all  the  Work  is  projeded. 
But  if  it  be  required  to  fet  up  an  Axis  to  fuch  a 
Superficies,  upon  which  the  Axis  and  Hours  will 
not  meet  in  any  tolerable  manner,  becaufe  perhaps 
the  Axis  may  be  but  of  very  fmall  Elevation  above 
the  Superficies,  and  yet  an  Axis  is  required  ;  in 
this  Cafe,  fet  up  any  Point  (ofWire,  or  fuch  like) 
of  fuch  diftance  from  the  Superficies,  as  that  the 
Axis  and  Hours  may  be  diftind:  And  through 
that  Point  let  it  be  required  to  make  the  Axis  pafs, 
you  have  no  more  to  do  but  only  to  projed  to  this 
Point,  as  before,  by  letting  the  Shadow  of  a  per¬ 
pendicular  Thread  pafs  through  that  Point,  and  no¬ 
ting  the  fame  upon  your  Horizontal  Thread,  and 
counting  that  end  of  the  Wire  as  your  Center,  pro¬ 
ceed  as  before;  for  the  Thread  that  lies  to  projed 
the  Hours  is  a  pattern  for  the  Axis. 

This  way  is  as  general  as  the  former,  ferving  to 
projed  the  Hours  upon  many  Superficies,  be  they 
plain  or  curved,  and  however  fituate  whether  con¬ 
tiguous,  or  feparate,  and  that  without  any  labori¬ 
ous  Inquifition  of  any  of  their  Situations,  in  refped 
of  Inclination  or  Declination.  If  you  will  put  in 
that  Furniture  which  is  ufual,  you  muft  make 
fome  Mark  (Notch,  or  Button)  upon  your  Axis, 
unto  which  (as  reprefenting  the  Center  of  the 
W  orld)  by  help  of  your  Semicircle  you  are  to  pro¬ 
jed  the  Altitudes  of  fuch  great  or  letter  Circles  as 
you  intend  to  infert ;  as  hereafter  (hall  be  taught. 

The  1  2  Propofitions  in  the  firft  way  were  to 
projed  to  an  Apex. 

Theferz  Propofitions  anfwerable  in  the  fecond 
way  are  to  projed  to  an  Axis. 

And  after  this  Method  it  will  be  eafie,  and  of¬ 
ten  very  ufeful  and  curious,  to  Projed  a  Dial  from 
a  fmall  Hole  made  in  a  Pane  or  Quarry  of  Glafs  ; 
(the  reft  of  the  Glafs  being  covered)  or  which  is 


better,  a  Plate  of  Tin  with  a  round  Hole  of  ~  of 
an  Inch  in  Diameter,  being  put  in  the  room  of  a 
Pane  of  Glafs  for  theSun  fhining  thro’  that  Hole, 
will  caft  a  bright  Spot  of  Light  into  the  Room. 
Suppole  then  fuch  a  Hole  to  be  the  Nodus ,  or  Point 
of  theTop  of  the  Perpendicular  Style  of  any  Dial, 
you  may  draw  one  or  more  Dials,  (each  fide  or 
part  of  the  Room  being  a  different  Plane)  after 
this  manner. 

(1.)  Apply  an  Horizontal  Dial  in  a  true  Hori¬ 
zontal  Pofition,  fo  that  its  Centre  lie  in  that  of  the 
Hole  in  the  Pane  ;  and  then  by  a  Thread  fixed  at 
one  end  of  the  Centre  of  the  Dial,  and  laid  over 
fucceffively,  every  Hour,  Half-  Hour,  Quarter,  &c. 
find  corresponding  Pointsin  the  Sides  of  the  Room 
where  thofe  Hour  Lines  interfed  them  :  Then 
(2.)  The  Twelve  a- Clock  Line  being  an  Azimuth 
alfoas  well  as  an  Hour-Line,  you  may  by  a  String 
and  Plummet  brought  juft  to  touch  that  Thread 
when  ftrained  over  the  1  2  a-Clock  Hour-Line, 
transfer  that  Meridian  Line  up  to  the  Cieling  or 
down  to  the  Floor,  as  you  (hall  find  occalion. 
(3.)  Next  in  this  Meridian  Line  find  another 
Point,  (by  help  of  a  Thread  elevation  to  a  proper 
Height  (in  Degrees)  by  means  of  a  Quadrant) 
from  which,  a  Line  or  Thread  extended  to  the  Hole 
in  the  Window  may  reprefent  either  the  Dir  eft  (or 
Reverfed )  Axis  of  the  Earth;  and  therefore  if  you 
fix  a  Thread  in  one  or  both  of  thefe  Points  (or 
rather  Poles)  and  extend  it  or  move  it  along  by 
the  fide  of  the  other  Thread,  as  it  is  brought  fuc- 
cefiively  over  every  Hour  Line  on  the  Horizontal 
Dial  (in  whofe  Centre,  as  well  as  in  that  of  the 
Hole  it  is  fixed)  and  as  it  is  extended  to  thecorre- 
fponding Hour-Points  before  found  in  the  Room: 
I  fay,  that  moveable  String  fhall  any  where  on  the 
Cieling  or  on  the  Floor,  trace  out  any  Hour-Line 
which  the  Horizontal  Thread  fhall  fucceflively  re¬ 
prefent. 

And  this  Method  of  Projedive  Dialling,  will 
dired  us  into  this  excellent  Mechanick  way  of 
Dialling  or  drawing  Hour  Lines  on  any  Plane  how 
irregular  foever  as  to  Surface  or  Situation.  Under 
the  Plane  where  you  intend  to  make  a  Dial,  draw 
a  true  Level  or  Horizontal  Line ,  and  then  to  fet  it 
horizontally,  a  Scaffold  or  Frame  of  Boards,  great¬ 
er  or  lefler,  according  to  the  defigned  Bignefs  of 
the  Dial.  Next,  by  fome  good  Dial,  Clock,  E- 
quinodial  Ring,  idc.  get  exadly  the  true  Hour 
of  the  Day,  and  fet  your  Minute  Watch  to  it. 
Then  place  a  good  Horizontal  Dial  for  the  Lati¬ 
tude  of  the  Place  and  which  hath  a  fine  String 
fattened  in  its  Centre,  on  your  Level  Plane  or 
Scaffold,  and  the  Sun- fhining,  turn  it  about  till  it 
fhew  the  true  Hour  of  the  Day  there.  Then  fix  it ; 
and  by  the  Motion  of  your  Thread  over  every 
Hour,  Half,  Quarter,  &C.  you  may  eafily  projed 
them  all  into  your  Plane  or  Place  defigned  for  the 
Dial. 

PROFIL  ( French )  a  Term  in  Painting,  fignify- 
ing  properly  a  Face  or  Head  fet  fideways,  as  ufu- 
ally  on  Medals,  and  fuch  a  Face  is  faid  to  be  in. 
Profile  or  in  a  Side  View.  ’Tis  alfo  fpoken  of  the 
View  of  a  Building,  or  City,  &c.  in  Oppofition 
to  the  Plan  or  Ground-plot  of  it;  and  fo  appears 
to  have  much  the  fame  fenfe  as  a  Profped  of  any 
Place,  City,  or  Piece  of  Architedure,  viewed 
fideways,  and  exprefl'ed  according  to  the  Rules 
of  Perfpefiive.  This  is  called  th eProJil  of  fuch  a 
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Place,  City,  c sfc.  Some  call  the  Out-lines  of  any 
Figure  its  Profit  but  that  way  of  fpeaking  is  im¬ 
proper. 

PROFUNDUS,  a  Mufcle,  which  bends  the 
Fingers. 

PROGNOSIS  O’  Slgna  Prognoflica ,  are  Signs 
whereby  we  know  what  will  become  of  the  Pa¬ 
tient,  as  to  Recovery  or  Death. 

PROGRESSION  Arithmetical,  or  continual 
Proportion  Arithmetical ,  is  when  Numbers  (or  o- 
ther  Quantities)  do  proceed  by  equal  differences 
(either  mcreafing  or  decreafing.)  As, 
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In  the  two  former,  is  a  continual  Increafe,  in 
the  latter  a  continual  Decreafe,  by  two  in  all 
of  them  ;  which  is  called  the  Common  Difference , 
or  Common  Excefs. 

1.  If  three  Quantities  are  in  Arithmetical  Pro¬ 
portion  Continued ,  the  Sum  of  the  Extreams  is 
equal  to  the  Double  of  the  Mean. 

Let  a  be  the  firft  Term,  and  x  the  Common  Dif¬ 
ference  ;  then  will  the  three  Quantities  be  a,a-\-x, 
a- f-2  v;  or  a,  a — x ,  a — z  x ,  if  the  Progreffion 
defcend. 

Now  a  -f-  x,  doubled  j  is  =  a  ~p-  a  -f-  2  x  — 
2  a  — p-  2  x.  E.  D. 

2.  If  four  Quantities  are  fo,  the  Sum  of  the 
Extreams  is  equal  to  the  Sum  of  the  Means. 

Let  the  four  Terms  be  a,  a  -T  *,  a  -f-  2  x. 
a  — {—  3  x. 

’Tis  plain,  that  the  Sum  of  the  Means ,  and  of 
the  Extreams ,  is  2  a  -f-  3  x. 

3.  If  never  fo  many  Quantities  are  fo  proportio¬ 
nal,  the  Sum  of  the  Extreams  is  always  equal  to 
the  Double  of  the  Mean,  if  the  Number  of  the 
Terms  be  odd,  or  to  the  Sum  of  any  two  Terms 
equally  diftant  from  the  Extreams. 

Thus  in  the  following  Series, 

2.  4  6  8  10  12  14 

a.  a~\~x .  a- \-2X.  a- fi-3*.  a-\-\x.  <2-1-5*.  tt-\~Gx. 

16  18  20  22 

a-\--jx.  a— f-8*.  (2— I- 9* .  a-{- iox. 

The  Sum  of  the  Extremes  2  <2+ 10*  is  equal 
to  a  -f-  5  *  multiplied  by  2  ;  that  is,  the  Dou¬ 
ble  of  the  middle  Term  :  As  it  is  alio  to  the  Sum 
of  any  Two  of  them  equally  diftant  from  both 
Extremes. 

And  this  muft  ever  be,  becaufe  the  lad  Term 
contains  in  it  the  firft,  and  alfo  the  common  Diffe¬ 
rence  fuper-added  as  often  as  the  Number  of  its 
Place  is  diftant  from  the  firft  Term  :  But  the  firft 
Term  hath  no  Addition  of  the  Difference  at  all; 
and  as  the  fecond  Term  hath  one  Difference  or 
Ratio  more  than  the  firft,  the  third  one  more 
than  the  fecond,  lAc.  fo  the  laft  five  one,  hath 
one  lefs  than  the  laft  of  all;  the  laft  fave  two, 
one  lefs  than  the  laft  fave  one,  bV.  So  that  the 
Sum  of  any  two  of  thefe  equally  diftant  from 
th z  Extremes,  muft  be  equal  to  the  Sum  of  the 


Extremes ;  becaufe  one  encreafes  as  much  as  the 
other  decreafes. 

Hence  ’tis  plain, 
COROLLARIES. 

1.  That  the  Sum  of  any  Number  of  Terms  in 
fuch  a  Progreffion  may  be  had,  if  the  Sum  of  the 
Extremes  be  multiplied  by  half  the  Number  of  the 
Terms,  or  half  that  Sum  by  the  whole  Number 
of  the  Terms. 

2.  To  gain  the  Sum  of  never  fo  many  Quanti¬ 
ties  in  this  Progreffion,  there  is  nothing  neceliary  to 
be  given  but  the  Extremes  and  the  Number  of 
Terms:  So  that  if  by  having  the  Fuji  Term  and 
Common  Excefs ,  one  could  get  the  Lajl ,  ’twould 
ftrangely  difpatch  Queftions  in  Progreffion. 

3.  Which  laft  Term  in  fu'ch  a  Progreffion  may 
be  had  eafily,  by  multiplying  the  Number  of  the 
Terms,  leffened  by  one,  into  the  Common  Ex¬ 
cefs,  and  then  to  that  Product  adding  the  firft 
Term. 

Thus,  if  the  laft  Term,  in  a  Progreffion  of  5  2 
Places  were  defired,  where  the  Common  Difference 
is  3,  and  the  firft  Term  5  : 

Multiply  51  by  3,  it  produces  153  ;  to  which 
adding  5  the  firft  Term,  you  have  158  equal  to 
the  laft  Term  in  fuch  a  Progreffion. 
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4.  Wherefore  if  the  Progreffion  begin  with  a  Cy¬ 
pher,  (which  is  the  moft  Natural  and  Simple  Pro¬ 
greffion ;  for  when  it  begins  with  any  other  Term* 
’tis  in  reality  a  Compound  of  two  Progreffions ;  one 
of  Equals,  as  of  a,  a,  a,  a,  &c.  and  the  other  of 
Arithmetical  Proportionals,  as  o.  *.  2  *.  3  x.  4  *. 
&c.)  then  I  fay,  the  Sum  of  all  the  Terms  will  be 
equal  to  half  the  Product  of  the  laft  Term  multi¬ 
plied  by  the  whole  Number  of  the  Terms  :  For 
by  the  Firft  Corollary,  the  Sum  of  all  the  Terms 
will  be  equal  to  the  Sum  of  the  Extremes  multi¬ 
plied  by  half  the  Number  of  Terms. 

Thus,  fuppofe 

o.  2.  4.  6.  8.  10.  12.  14.  16.  18.  20. 

Or, 

o.  x.  2  x,  3  v.  4  *.  5  *.  6  *.  7  *.  8  *.  9  x.  10  x. 

20  the  laft  Term,  multiplied  by  11  the  Number 
of  the  Terms,  gives  220  ;  the  half  of  which,  1 10, 
is  the  Sum  of  all  the  Terms. 

For,  by  Corollary  the  Firft,  20,  the  Sum  of  the 
Extremes,  multiplied  by  5.5  half  the  Number  of 
Terms,  produces  no,  the  Sum  of  all  the  Terms. 

5.  Hence  this  very  ufefulTheorem  may  be  de¬ 
duced,  that  the  Sum  of  all  the  Terms  in  any 
fuch  Progreffion,  beginning  from  o,  is  Subduple  of 
the  Sum  of  fo  many  Terms,  all  equal  to  the  great- 
eft.  For  let  the  firftTerm  be  o,and  the  laft  *,  and 
the  given  Number  of  the  Terms  *;  then  (by  N°  1.) 
will  the  Sum  of  all  the  Terms  of  the  Progreffion 
be  -f  n  x,  which  is  half  or  fubduple  o f  n  x  equal 
to  the  Number  of  fo  many  Terms  equal  to  the 
greateft.  i^.  E.  D. 

6.  The 


2  ' 


PRO 


PRO 


6.  The  Sum  of  a  Simple  Arithmetical  Progref¬ 
iion,  (/.  e.  afcending  by  the  Cardinal  Numbers) 
continued  from  Unity  ad  Infinitum ,  is  fubduple 
the  Sum  of  the  fame  Number  of  Terms,  each  of 
which  is  equal  to  the  greateft;  or,  on  the  con¬ 
trary,  this  latter  Sum  is  double  of  the  former.  By 
prefixing  a  Cypher  before  unity,  this  would  be 
but  the  Cafe  of  the  laft  Corollary,  the  Sum  of  the 
Progrefiion  remaining  ftill  the  fame. 

But  that  this  is  true  in  an  infinite  Series  begin¬ 
ning  from  Unity,  (for  in  a  Finite  or  Determinate 
one,  the  Proportion  of  the  Sum  is  always  lefs  than 
double  ;  tho’  it  always  approaches  to  it,  and  comes 
fo  much  the  nearer  by  how  much  greater  the  Se- 
ties  is)  we  (hall  now  thus  demonftrate  : 

To  the  Sum  of  Three  Terms,  1,2,  3,  /.  e.  6, 
the  Sum  of  as  many  equal  in  Numberto  the  grea- 
1  ell,  i  e.  9,  has  the  fame  Proportion  as  3  to  2  ; 
but  to  the  Sum  of  Six  Terms,  1,  2,  3,  4,  5,  6,  i.e. 
21,  the  Sum  of  as  many  equal  to  the  greateft, 
i.  e.  36,  has  the  fame  Proportion  as  3  to  1  -ft  ft 
that  is,  3  to  2  —  ft,  Decreafe  being  ft;  but  to 
the  Sum  of  Twelve  Terms,  which  may  be  found 
by  Coroll.  1.  equal  78,  the  Sum  of  fo  many  equal 
to  the  greateft,  viz.  144,  has  the  fame  Propor¬ 
tion,  (dividing  both  fides  by  48)  as  3  to  1  ft-f-, 

1.  e.  3  to  1  -ft  ft  -ft  ft,  (for  24  make  ft,  and  the 
Remainder  is  the  fame  as  ft)  that  is,  as  3  to  2 
—  ft —  ft,  the  Decrement  being  now  ft.  Since 
therefore,  by  doubling  the  Number  of  Terms  on¬ 
wards,  you'll  find  the  Decrement  to  be  Tft,  and 
fo  onwards  in  double  Proportion ;  the  Sum  of  an 
infinite  Number  of  fuch  Terms,  in  Arithmetical 
Progrefiion,  equal  to  the  greateft,  will  be  to  the 
Sum  of  the  Progrefiion,  from  1  ad  infinitum  ;  as 
3  to  2  —  ft —  ft — Tft,  &c.  that  is,  by  Coroll.  1.  and 

2,  as  3  to  2  — ft,  that  is,  as  3  to  1  ft,  or  as  2  to  x . 
<1  E.  D. 

7.  The  Sum  of  any  Duplicate  Arithmetical 
Progrefiion,  continued  from  Unity  ad  infinitum , 
is  fubtriple  of  the  Sum  of  as  many  Terms  equal 
to  the  greateft,  as  is  the  Number  of  Terms:  For 
any  fuch  Finite  Progrefiion  is  greater  than  the  Sub¬ 
triple  Proportion,  but  approaches  nearer  and  near¬ 
er  to  it  continually,  by  how  much  the  farther  the 
Series  of  the  Progrefiion  is  carried  on.  Thus  the 
Sum  of  Three  Terms,  1,  4,  9,  =  14,  is  to  thrice 
9  =  27,  as  1  ft  or  1  ftft,  or  1  -ft  ft  -ftTft  to  3, 
(dividing  both  fides  by  9)  the  Sum  of  Six  Terms, 
1,  4,  9,  16,  25,  36,  Gfc.  viz.  91  to  Six  times  36, 
i.  e.  to  216,  (dividing  both  fides  by  72)  is  as  1  -ft 
ft  -ft-  fiT  to  3:and  the  Sum  ofTwelve  Terms  650, 
to  12  times  144,  i.  e.  1728,  (dividing  both  fides 
by  576)  is  as  1  —ft  J-ft-rdD0  3,£sV.  theFradion 
adhering  to  them  thus  conftantly  decreafing,  fome 
by  their  Half  parts,  others  by  Three  quarters  : 
(for  -  is  ;  therefore  the  firft  Decrement  is  74-,- 
and  ,4  is  ftft ;  there  the  fecond  Decrement 
is-rftr,  &c-)  Wherefore  the  Sum  of  the  Infinite 
Progrefiion  will  be  to  the  Sum  of  the  like  Num¬ 
ber  of  Terms  equal  to  the  greateft  3  as, 


1  -ft  ft  -ft  ft 


—  -ft,  — T-rl,  &V.  to  3,  by 

Coroll.  ?d  and  4th,  in  Progrefiion  Geometrical. 


But  the  Sum  of  a  Triplicate  Arithmetical  Pro¬ 
grefiion,  (i.  e.  afcending  by  the  Cubes  of  the  Car¬ 
dinal  Numbers)  proceeding  from  1  thro’  27,  64, 
Gfc.  ad  infinitum ,  is  fubquadruple  of  the  like 
Number  of  Terms  equal  to  the  greateft  :  For  the 
Sum  of  Four  Terms,  1,  8,  27,  64,  i.e .  100,  to 

4  times  64,  i.  e.  256,  (dividing  both  fides  by 
64)  will  be  found  to  be  as  1  -ft  ft  -ft -ft- to  4  ;  but 
the  Sum  of  8  Terms,  1,  8,  27,  64,  1 25,  2 16,  343, 

5  1  2,  i.  e.  1  296  to  8  times  5  1  2,  i.  e.  4096,  (divi¬ 
ding  both  fides  by  1024)  will  be  found  to  be  as 
1  -ft  ft  -ft  Trft  to  4,  Gfc.  The  adhering  Frad  ions 
thus  conftantly  decreafing,  the  one  by  their  Half 
part,  the  others  by  Three  quarters,  (for  ■?-  is 

and  Tft  is  &c.  Wherefore  the  Sum  of  the 
Infinite  Progrefiion  will  be  to  the  Sum  of  a  like 
(Infinite)  Number  of  T erms,  equal  to  the  greateft ; 


as, 


—  ft,  &c. 


Coroll.  2d  and  4th,  as  1 


-4—  1 

T 

_  3 

7  + 

—  -rrft  &c‘  to  4,  by 
to  4.  £>.  E.  D. 


PROGRESSION  Geometrical,  or  Geometrical 
Proportion  Continued,  is  when  Numbers,  or  other 
Quantities,  proceed  by  equal  Proportion  or  Ratios , 
(properly  fo  called)  that  is,  according  to  one  Com¬ 
mon  Multiplier,  ox  Exponent  of  the  Common  Ra¬ 
tio ,  whether  Increafing  or  Decreafing.  As, 

2,  4.  8.  16.  32.  64.  &c.  :: 


Or  in  Species;  fuppofing  a  the  Firft  Term,  and 
r  the  Ratio ,  here  equal  to  2. 

a.  ra.  rra.  rrra.  rrrra.  rrrrra.  Sic.  :: 

For,  every  Term  (but  the  firft)  arifes  from  the 
multiplication  of  the  Ratio ,  or  fome  Power  of  it, 
into  it. 

The  following  Numbers  are  Continual  Pro¬ 
portionals  decreafing,  according  to  the  Common 
Ratio,  2  or  r. 


128.  64.  32.  16.  8.  4.  2.  &c.  :: 

ar 5.  ar ?.  ar +  art  ar .  a% 

And  as  in  the  former  Rank  of  Numbers  2  was 
the  Common  Multiplier,  in  this  2  is  the  Common 
Divifor;  or,  which  is  in  effed  the  fame,  the 
Common  Multiplier  is  \ 


The  moll  Natural  and  Simple  Geometrical 
Progrefiion,  is  when  it  begins  with  Unity;  as, 

248  r6  32 

1.  r.  rr.  rrr.  rrrr.  rrrrr,  kc. 

When  it  begins  with  any  other  Term,  as  a  in 
the  former  Progrefiion,  it  is  in  effed  but  fuch  a 
Progrefiion  as  this  latter,  multiplied  into  that  firft 
Term  all  along. 

PROPOSITION  t 

If  there  are  Three  Quantities  continually  Pro¬ 
portional,  the  Redangle  of  the  Extremes  is  equal 
to  the  Square  of  the  Mean  Term.  As, 


PRO 


-  '• 


r.  >■■»»■  1 1 1  i  h.  1 1  r  ■  . 

As,  fuppofe 


PRO 


a ,  ra ,  rra ,  ::  Or,  3.  6.  12.  :: 

Its  plain  that  the  Extremes  a,  rra,  multiplied  into 
one  another,  are  equal  to  the  Mean  ra  multiplied 
into  it  felf,  or  in  Numbers,  that  3  times  12  is 
equal  to  6  times  6. 

SCHOLIUM. 


rr«\( 

^  . .  % 

•  ?  y  W  V  ;  - 

rw  .  k  ^ 


Alfa,  If  Three  Quantities  on  each  fide  are  in 
the  fame  Continual  Proportion,  as 


dii  in  the  fame  proportion ;  then  will  half  the  firft 
Radius,  B  C,  (or  r  r  b)  multiplied  into  the  Peri¬ 
phery  a,  (that  is  f  r  r  a  b)  be  equal  to  half  the 
Produdt  of  the  middle  Line  into  the  middle  Peri- 


the  Re&angles  of  the  Extremes  made  crofs-ways 
are  equal  to  the  Redtangle  of  the  Mean  Term, 
being  every  way  r  r  a  b,  or  48. 

And  from  hence,  Sturmius,  in  his  Math efis  Enu- 
cleata ,  Prop.  17.  of  Book  1.  Schol.  very  briefly  de- 
monftrates  that  Propofition  of  Archimedes,  that  the 
Surface  of  a  Right  Cone  is  equal  to  a' Circle  whofe 
Radius  is  a  Mean  Proportion  between  the  Side  of  that 
Cone  and  the  Semidiameter  of  its  Bafe. 


R 


Let  E  F  (or  r  b)  be  a  Mean  Proportional  be¬ 
tween  the  Side  of  the  Cone  B  C,  (or  rrb\)  and 
the  Radius  of  the  Bafe  CD,  (or  b ;)  and  let 
there  be  an  equal  Number  of  Peripheries,  rra , 
r  a ,  and  a,  anfvvering  to  an  equal  Number  of  Ra- 


C - D 

r  b 

E - F 

B - C 

r  r  b 


phery,  that  is  (as  before)  half  r  ra  b  :  The  for¬ 
mer  of  which  is  equal  to  the  Surface  of  the  Given 
Cone,  by  the  4th  Conf  of  his  Def  1  8.  and  the 
latter  to  the  Area  of  the  Circle,  whofe  Radius  is 
the  Mean  Proportion  EF,  (by  the  2d  Conf.  of  his 
Def  15.)  E.  D. 

And  from  hence  alfo  flows  naturally  this  other 
Propofition,  That  the  Surface  of  the  Cone ,  half  r  r  a  b, 
is  to  its  Bafe  half  a  b ;  as  the  Side  of  the  Cone  r  t  b, 
is  to  the  Radius  of  the  Bafe  b.  For 

i  r  r  a  b  :  f  a  b  ::  r  r  b  :  b. 

PROPOSITION  II. 

If  four  Quantities  are  proportional,  either  con¬ 
tinually  or  difcreteiy,  the  Produdt  of  the  Extremes 
is  equal  to  the  Produdt  of  the  Means. 

For  if  a,  ra,rra ,  rrra,  -fr,  or  2.4.  8.  td.Tr’tis 
plain  the  Produdt  of  the  Extremes  and  of  the 
Means,  is  the  fame  Quantity  r  r  r  a  a  or  32.- 

In  difcrete  Proportionals,  let  a  :  ra  : :  b  :  r  b; 
that  is,  2  :  4  ::  1 5  :  30.  The  Product  of  the  Ex- 
tremes  and  of  the  Means  can  here  be  no  other  than 
r  abz=.  60. 


On  which  Proportion  is  grounded  the  Golden 
Rule ,  or  Rule  of  Three  in  Arithmetick  ;  fo  called, 
becaufe  having  Three  Numbers,  (as  z.- 4.  15.)  it 
teaches  how  to  find  an  unknown  Fourth  Propor¬ 
tional  :  For  altho’  this  Fourth  be  unknown,  yet  its 
Produdt  by  z  the  Firit  Term  is  known,  becaufe  ’tis 
the  fame  with  the  Produdt  of  the  Means  4  and  1 5. 

5  O  o  Where- 
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Wherefore  the  Rule  directs  us  to  multiply  the 
Third  by  the  Second,  that  you  may  thereby  ob¬ 
tain  the  Produdt  of  the  Extremes ;  which  divided 
by  one  of  the  Extremes ,  viz.  the  Firft,  muft  needs 
give  the  other,  that  is,  the  Fourth  fought. 

COROLLARY. 

/ 

Hence  ’tis  plain,  That  if  two  Produdls  arifing 
from  the  Multiplication  of  any  two  Pairs  of  Quan¬ 
tities,  are  equal ;  thofe  four  Quantities  will  be  at 
laft  difcretely  proportional. 

PROPOSITION  III. 

If  there  are  never  fomany  continual  Proportio¬ 
nals,  the  Product  of  the  Extremes  is  equal  to  the 
Product  of  any  two  of  the  Means  that  are  equal¬ 
ly  diftant  from  thej Extremes,  as  alfo  to  the  Square 
of  the  Mean  or  Middle  Term,  if  the  Number  of 
the  Terms  be  odd. 

Thus  in  this  Progreffion, 

24  8  16  32  64  128. 

a.  ra.  rra.  rrra.  rrrra.  rrrrra.  rrrrrra.  &c. 

It’s  plain  theProdutt  of  the  Extremes,  and  of  any 
two  Terms  equally  diftant  from  them,  and  the 
Square  of  the  middle  Term,  muft  always  be 
r6aa.  , 

As  the  laft  Term  but  one,  is  multiplied  into  a 
Degree  or  Power  of  the  Ratio  lefs  by  one  than  the 
laft  ;  fo  the  fecond  Term  is  multiplied  into  one 
more  than  the  firft:  And  therefore  the  Redtangle 
of  the  Extremes  muft  ftill  be  the  fame  Quantity 
with  that  of  the  Produdt  of  any  two  Terms  e- 
qually  diftant  from  that;  and  this  alfo  equal  to  the 
Square  of  the  Middle  Term,  if  the  Number  of 
them  be  odd. 

PROPOSITION  IV. 

Having  the  firft  and  laft  Terms,  and  the  Ratio. 
To  find  the  Sum  of  all  the  Terms  in  any  Geometrical 
Erogreffion ,  Mr.  Oughtred  gives  this  Method. 

Let  a  be  the  firft  Term,  and  y  the  laft;  then  let 
z  — y  =  all  the  Antecedents^  and  z  —  a  —  all  the 
Confequents.  Therefore,  by  Compofition  of  Pro¬ 
portion,  it  plainly  follows,  That  a.  ra  ::  z  —  y. 
z  —  a.  That  is,  the  firft  Term  is  to  the  fecond 
:  :  as  the  Sum  of  all  the  Antecedents  is  to  the  Sum 
of  all  the  Confequents:  Wherefore  by  Multiplica¬ 
tion  of  the  Extreams  and  Means,  %  a — a  a~r  a  z 

—  ray.  Wherefore  transfer  z a,  and  it  will  be 

—  aa  —  raz — ray — z  a.  Tranfpofe  ray^ 
then  will  ray  —  a  a  z=.  r  a  z  —  z  a.  Divide 
each  Part  by  r  a  —  <7,  and  z  will  be  equal  to 

rJLL — That  is,  Multiply  the  fecond  and 
r  a  —  a 

lafil  Terms  together ,  and  from  the  Produdl  fubflratt 
the  Square  of  the  firfi  Term ;  and  then  divide  the 
Remainder  by  the  Difference  between  the  firfi  and 
fecond  Term ,  and  the  Quotient  will  be  the  Sum  of  all 
the  Terms. 


Example^  in  this  Series  2.  4.  8.  16.  32.  64.  1 28. 

2 

+ 

i  e8  8 

4  16 

j  *  ? 

512  64 

4  128 


2)  508  (254  =  254 

The  z  of  all  the  Terms  but  the  laft,  may  be 
found  very  eafily  thus :  From  the  laft  take  the 
firft,  and  divide  the  Remainder  by  the  Ratio  lef- 
fened  by  Unity ;  the  Quotient  is  the  Sum  of 
all  the  Terms  but  the  laft,  as  will  very  eafily  ap¬ 
pear  if  you  multiply  and  divide  Algebraically  : 
Which  Rule  is  in  fome  Cafes  more  ready  than  the 
former,  and  therefore  ’tis  fometimes  referred  to  in 
the  following  Confeftaries ,  under  the  Name  of 
Rule  2, 

PROPOSITION  V. 

Having  the  Ratio  of  the  Terms  in  any  Geome¬ 
trical  Progreffion,  To  find  any  of  the  other  Terms , 
or  to  find  any  Term  fought. 

As  for  Inftance:  In  Progreffion,  whofe  Ratio  is 
2,  to  find  the  24th  Term  ;  or  to  anfwer  expedi- 
tioufly  the  common  Queftion  of  the  Price  of  an 
Horfe  fold  at  a  Farthing  a  Nail  (of  his  Shoes) 
and  doubled  every  time. 

Begin  and  double,  as  ’tis  eafie  to  do,  for  6  or  8 
times,  thus, 

012345678 
1.  2.  4.  8.  16.  32.  64.  128.  256. 

And  then  over  the  Geometrical  Numbers  place  a 
Series  of  Arithmetical  ones,  beginning  with  o,  as 
you  fee:  Thefe  are  Indexes  or  Exponents  of  the  ' 
other,  and  fhewT  every  where  how  often  the  Ratio 
is  multiplied  into  it  fe If,  to  produce  any  particu¬ 
lar  Term.  Thus  over  64,  the  7th  Term,  there 
ftands  the  Index  or  Exponent  6  ;  which  fhews  that 
64  is  the  6th  Power  of  the  Ratio  2,  (fince  the 
Series  begins  with  Unity.)  Now  the  Addition 
and  Subftradtion  of  the  Indexes  anfwers  to  the 
Multiplication  and  Divifion  of  the  Numbers  they 
Hand  over:  For  3  — j—  5  =  §,  which  is  the  Index 
of  256,  the  Produdl  of  8  into  32;  and  7  — 4  =  3, 
which  is  the  Index  of  8,  the  Quotient  of  128  di¬ 
vided  by  16.  This  being  the  admirable  Property 
and  vaft  Ufe  of  thefe  Indices,  (which  is  theRea- 
fon  and  Foundation  of  the  whole  Bufinefs  of  the 
Logarithms ,  as  you  may  fee  under  that  Word)  ’tis 
very  eafie  by  their  help  to  come  at  any  Term, 
tho’  never  fo  remote  either  way.  For  fuppofing  I 
would  have  the  1 6th  Place  in  this  Progreffion,  fince 
8  -f~  8=16,  I  find,  that  if  I  multiply  25  6  by  it 
felf,  or  lquare  it,  it  will  give  me  65536,  which  is 
the  1 6th  place  ;  and  fince  16-1-7=23,  if  I  multi¬ 
ply  that  Number  by  1 28,  it  will  produce  8388608, 
which  is  the  24th  Place  or  Nail  ;  (for  the  Indices 
begin  with  o)  and  therefore  that  doubled,  accord- 
ihg  to  the  Condition  of  the  Queftion,  will  give 
16777216  Farthings,  which  reduced,  is  17476/. 

5  s.  \d. 


From 
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From  which  Proportions  about  Geometrical  Pro¬ 
portionals,  thefe  wonderful  Corollaries  may  be  de¬ 
duced. 


i.  That  ’tis  pofiible  by  thefe  Rules  to  colleCt 
an  Infinite  Series  of  Proportional  Terms  into  one 
Sum,  altho’  it  is  impoflible  to  run  over  all  the 
Terms  feparately,  becaufe  Infinite.  Thus,  in  a 
continu’d  Series  of  Fractions  decreafing  in  a  dou¬ 
ble  Proportion,  p,  4,  f,  tP,  ji,  &c.  ad  infinitum , 
if  you  take  them  backwards,  you  may  juftly  re¬ 
ckon  a  Cypher,  or  o,  for  the  firft  Term;  (for  be¬ 
tween  pand  o,  there  may  be  an  Infinite  Number 
of  fuch  Terms)  and  the  Infinite  Sum  of  thefe 
Terms  will  be  precifely  equal  to  Unity:  For  fub- 
ltra&ing  the  firlt  o  from  the  laft  P,  and  the  Re¬ 
mainder  i  being  divided  by  the  Name  of  the 
Reafon  leflen’d  by  1,  that  is,  by  1,  which  divides 
nothing ;  the  Quotient  ~  is  the  Sum  of  all  the 
Terms,  excepting  the  laft,  (by  Rule  2.)  and  fo  the 
laft  -f  being  added,  the  Sum  of  all  in  that  Series 
will  be  1.  Now  if  the  laft  is  notp,  but  1,  the 
Sum  of  all  will  neceflarily  be  2  ;  and  if  2  be  the 
laft,  the  Sum  of  all  will  be  4  :  In  a  Word,  it  will 
be  always  double  the  laft  Term. 


2.  And  fincein  this  Cafe  the  Sum  of  all  the  pre¬ 
cedent  Terms  is  equal  to  the  laft  Term,  the  one 
being  fubtrafted  from  the  other,  there  will  remain 
nothing,  i.  e.~ —  p —  p — ra  —  ^ n~ 

finitum ,  is  =  o  ;  and  alfo,  r  — p  —  ~,  &c.  or 
2  —  I  '2  4  f,  &c.  —  o. 


3.  In  like  manner  the  Sum  of  Infinite  Fractions 
decreafing  in  tripple  Reafon  in  an  Infinite  Series, 
(f-f-i-+-T|-+-TT,  &c.  will  be  equal  to  l :  For 
if  from  the  laft  p  (again  in  an  inverted  Order)  you 
fubtraCt  the  firft  o,  and  the  Remainder  p  be  divi- 
vided  by  the  Name  of  the  Reafon  leflen’d  by  U- 
nity,  that  is,  by  2,  the  Quotient  p  will  be  the  Sum 
of  all  the  Antecedent  Terms ;  and  adding  to  this 
laft  p  or  ■§•,  the  Sum  of  all  will  be  p  or  p. 

But  had  the  Fractions  decreas’d  from  i  in  a 
Quadruple,  or  from  -f  in  a  Quintuple  Proportion, 
&c.  the  Sum  of  the  whole  Series  would  have  been 
accordingly  f  or  and  fo  any  Series  of  this  kind 
is  equal  to  a  Fraction,  whofe  Denominator  is  lefs 
by  an  Unite  than  the  Denominator  of  the  laft  Fra¬ 
ction  in  that  Series,  (fuppofing  the  Series  to  be 
numbred  backward,  as  before.) 


4.  Generally  alfo,  any  Infinite  Series  of  FraCti- 
ons  decreafing  according  to  the  Proportion  of  the 
Denominator  of  the  laft  Term,  and  having  a  com¬ 
mon  Numerator  lefs  by  an  Unite  than  the  De¬ 
nominator  of  the  laft  Term,  (as  p  -f-p  &V. 

or  |  +  or  f  rrTJ-r’^' 

is  equal  to  Unity,  after  the  fame  way  as  the  Se¬ 
ries,  Coroll.  1.  which  may  be  comprehended  under 
this  kind,  and  which  may  be  demonftrated  in  all 
its  particular  Cafes  by  the  fame  Method  we  have 
hitherto  made  ufe  of,  or  alfo  barely  fubfumed  from 
Coroll.  3.  For  fince  j  ~  -ft-  tt>  eclual 

to  ft;  ft -ft- ft -ft- 7ft,  will  be  equal  to  ft  or  1  ; 
and  fo  in  the  reft. 

And  particularly  the  Sum  -ft -ft- ttJ-  “f"  tti4» 
&c.  decreafing  in  a  Quadruple  Proportion,  is  equal 
to  -ft;  and  the  Sum  of r?  +  t— &V.  is 

equal  to  -rf  ;  and  the  Sum  of  rr» 

&c.  decreafing  in  an  OCtuple  Proportion,  is  equal 


to  ft  :  For  fubtraCting  the  firft  Term  o,  and  divi¬ 
ding  the  Remainder  by  the  Name  of  the  Ratio 
leflen’d  by  Unity,  that  is,  by  3,  the  Quotient 
gives  the  Sum  of  all,  except  the  laft. 

This  therefore  (viz.  yft)  being  added,  the  Sum 
of  all  will  be  or  :  In  like  manner  being 
divided  by  the  Name  of  the  Reafon  leflen’d  by  U- 
nity,  the  Quotient  will  be  Tft ;  and  adding  the 
laft,  the  Sum  of  all  will  be  pf,  i.  e.  ft :  So  that 
hence  ’tis  evident,  that  tt  —  ~i  —rrw  — 

&V.  or  —  tt  -+“tt  ttt4,  &c  in  infini¬ 

tum,  will  be  equal  to  nothing ;  and  f  — •  -gft  — 

ter - T~yT>  &c‘  =  °* 

5.  The  Sum  of  an  Infinite  ProgreJJion ,  whofe 
greateft  Term  is  a  Square  Number,  the  others  de¬ 
creafing  according  to  the  odd  Numbers  1,  3, 5, 7, 
&c.  is  in  Subfiequialtern  Proportion  of  the  Sum  of 
the  like  Number  of  equal  Terms,  i.  e.  as  2  to  3. 
For  the  Sum  of  three  fuch  Terms,  as  9,  B,  5.  i.e. 
22  to  thrice  9,  i.  e.  27,  ( dividing  both  fides  by  9) 
as  2  %,  viz.  t|  to  3,  or  2  -ft-  ft  —  Tft  to  3.  But 
theSum  ofSixfuch  Terms,  36, 35, 32,  27,  20,11, 
i.  e.  1 61,  to  fix  times  36,  i.e.  21 6 (dividing  both 
fides  by  72)  is  as  2  -ft- ft  — ftft,  &c.  the  adhering 
Fractions  thus  always  decreafing,  fome  by  half, 
others  by  three  Quarters,  as  in  Coroll.  7.  Progref- 
jion  Arithmetical :  Wherefore  theSum  of  the  Infi¬ 
nite  ProgreJJion  will  be  to  the  Sum  of  the  like  Num¬ 
ber  of  Terms  equal  to  the  greateft,  as, 

2  — ft  —  tt 

_  g  -4 - 2, 

4  7% 

—  ft  “+“  Tsir>  to  3  ;  that  is, 
by  Coroll.  2d  and  4th,  as  2  to  3.  E.  D. 

PROJECTION,  in  Chymiftry,  is  putting  any 
Matter  to  be  calcined  ox  fulminated  into  the  Cruci¬ 
ble  Spoonful  by  Spoonful.  The  pretended  Calling 
of  the  Powder  of  the  Philofopher’s  Stone  into  a 
Crucible  of  melted  Metal,  in  order  (as  they  boaft 
they  can  do)  to  tranfmute  it  into  Gold  or  Silver, 
is  called  alfo  Projection  ;  and  the  Matter  they  call 
in,  the  Powder  of  Projection. 

PROJECTION  of  the  Sphere  in  Plano,  is  a  true 
Geometrical  Delineation  of  the  Circles  of  the 
Sphere,  or  any  afiigned  Parts  of  them,  upon  the 
Plane  of  fome  one  Circle  ;  as  on  the  Horizon , 
Meridian ,  Equator ,  Tropick ,  &c.  And  this  is  ei¬ 
ther  Stereographick,  which  fuppofes  the  Eye  to  be 
but  90  Degrees  diftant  from,  and  perpendicular  to 
the  Plane  of  the  Projection ;  or  Orthographick  ; 
when  the  Eye  is  at  an  Infinite  Diftance. 

By  what  hath  been  taught  in  our  DoCtrine  of 
Spherical  Geometry,  (fee  that  Word)  it  will  be  very 
eafy  to  project  the  Sphere  on  any  Plane.  For  the 
Analemma ,  fee  that  Word.  And  here  follows  an 
Example  of  the  Stereographick  Projection  of  the 
Sphere  on  the  Plane  of  the  Meridian ,  Equinoctial 
and  Horizon,  which  gives  good  Light  into  the 
Knowledge  of  Spherical  Triangles,  the  DoCtrine  of 
the  Sphere ,  Dialling ,  &c. 
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The  Sterepgraphick  Projection  on  the  Plane  of  the 

Meridian* 


Let  Z  QJN  E  be  the  Meridian. 

Z  and  N  the  Poles ,  as  alfo  the  Zenith  and 

Nadir. 

E  Q_the  Equinoctial  and  Horizon. 

Z  N  the  Equinoctial  Colure,  and  Prime  Ver¬ 
tical  Circle. 

Z  15  N,  Z  30  N,  Z  45  N,  &c.  are  Hour- 
Circles  or  Meridians ,  and  alfo  Azimuths , 
becaufe  the  Pole  is  in  the  Zenith. 

And  to  deferibe  thefe  Circles,  find  the  Points 
15,  30,4;,  60,  &c.  in  the  Equinoctial,  by  fetting 
the  Half  Tangent  of  their  Diftance  from  T  ;  and 
then  their  Centres  are  found  by  fetting  their  Co- 
fecants  both  ways  from  their  Points  of  Interfe- 
dtion  with  the  Equator. 

and  vy,  vy,  are  the  Northern  and  Sou¬ 
thern  Tropicks,  which  are  deferibed  by  fetting  the 
Half  Tangent  of  23  Deg.  30  Min.  from  V  each 
way:  Then  theTangent  of  its  Complement, viz. 
66  Deg.  50  Min.  each  way  from  thence  on  the 
Colure  produced,  gives  their  Centres.  By  this  Me¬ 
thod  ail  Parallels  of  Declinations  may  be  drawn. 

Or  you  might  have  fet  the  Co-fecant  of  the  Pa¬ 
rallel  from  the  Centre  of  the  Primitive ,  which 
would  have  alfo  found  the  fame  Point  for  the  Cen¬ 
tre  of  the  Parallel,  wliofe  Radius  is  equal  to  the 
Tangent  of  its  Diftance  from  its  Pole ,  by  Cor.  1. 
and  2.  of  Probl.  2.  of  Sphcrick  Geometry. 

Thefe  Parallels  in  this  Projection ,  are  alfo  Almi- 
canters ,  or  Parallels  of  Altitude. 

$,  vf,  is  the  Eclipiick ,  which  muft  be  divided 
from  the  Divifion  on  the  Scale  of  Half '-Tangents, 
but  denominated  according  to  the  Signs  of  theZfl- 
diack ,  reckoning  30  Degrees  to  each  Sign. 


The  Stereographick  Projedlion  on  the  Plane  oj  the 
Equino&ial. 
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Let  S  C  be  the  Meridian  and  Soljiitial  Colure , 

E  N  the  Equinoctial  Colure  and  Hour  Cir¬ 
cle  of  6. 

P  the  North  Pole. 

15  55  the  Northern  Tropick. 

E  Sp  N  the  Northern  Half  of  the  E  clip  tick, 
(whofe  Centre  is  found  by  fetting  off 
the  Secant  of  23  Deg.  30  Min.  from  s) 
And  its  Pole  is  at  a  the  Interfedtion  of 
the  Polar  Circle  and  Meridian’,  and  is 
the  Place  through  which  all  Circles  of 
Longitude  muft  pafs. 

E  Z  N  the  Horizon  of  London ,  which  is 
deferibed  thus:  Set  the  Half  Tangent  of 
the  Co-latitude  from  P  to  Z ;  then  the 
Tangent  of  the  fame,  fet  from  P  to  O, 
or  its  Secant  from  Z  to  O,  gives  its  Cen¬ 
tre  ;  and  its  Pole  will  be  at  h,  38  Deg. 
3°  Min.  (in  the  Half  Tangents)  diftant 
from  F,  where  h  is  at  the  Zenith. 

To  draw  any  other  Circles  in  this  Projection. 

i*  f  or  Circles  of  Longitude,  which  muft  all  pafs 
thro’  a,  and  the  feveral  Degrees  of  the  Ecliptick  ■, 
fet  therefore  the  Tangent  of  66  Deg.  30  Min.  from- 
a,  downwards,  on  the  Meridian,  produced ;  which 
will  find  a  Point,  through  which  a  Perpendicular 
drawn  to  the  Meridian,  fhall  contain  in  it  the  Cen¬ 
ters  of  all  the  Circles  of  Longitude,  whofe  Diftan- 
ces  fet  off  to  the  Radius  P  x,  fhall  be  the  Tangents 
of  the  Degrees  of  theirDiftances  from  the  Meridi¬ 
an,  S  P  C,  (which  is  that  belonging  to  x  80.  Deg.) 

2.  All  Parallels  of  Declination  are  drawn  by  fel¬ 
ting  the  Half-Tangents  of  their  Diftances  from  P. 

3. ^  All  Azimuths,  or  Vertical  Circles,  muft  pafs 
thro  h  at  the  Zenith',  Since  therefore  the  Zenith 
is  38  Deg.  30  Min.  diftant  from  P,  fet  the  Co-fe¬ 
cant  of  that  (or  the  Secant  of  5  1  Deg.  30  Min.) 
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from  h  on  the  Meridian  extended  below,  and  that 
fhall  find  the  Point  x,  the  Centre  of  the  Azimuth 
of  Eaft  and  Weft,  viz.  E  h  N  ;  and  the  Centres 
of  all  the  reft  are  in  a  Line  that’s  perpendicular  to 
the  Meridian ,  and  drawn  through  x. 

4..  Circles  of  Altitude ,  or  Almicanters  are  lefler 
Circles,  whofe  Poles  are  not  in  the  Plane  of  the 
Projection,  and  may  be  defcribed  by  our  Third 
Cafe  of  Probl.  9.  of  Spheric k  Geometry.  Thus  the 
Circle  O  e  is  a  Parallel  of  Altitude  50  Degrees  a- 
bove  the  Horizon. 


5.  All  Hour-Circles  are  ftrait  Lines  from  the 
Centre  to  the  Limb. 

The  Stereographick  Projection  on  the  Plane  of  the 

Horizon. 


Then  will 


z  be  the  Zenith  of  the  Place, 
j  2  z  1 2  the  Meridian. 

6  z  6  the  Prime  Vertical,  or  Azimuth  of  E.  &  W. 


Make 


zP  =  i  Tangent  of  38°  30'  (or  Tangent  of 
190  15') 

P  {hall  be  the  Pole  of  the  World. 

Make 

z  JE  —  i  Tangent  of  5 1°  30'  (or  Tangent  of 
250  45') 


And 


Mo  —  Secant") 
z  0  —  Tango 


of  38  Deg.  30  Min. 


Then  (hall 

0  be  the  Centre  of  the  Equinoctial  6  JE  6, 
VoL.  II. 


In  this  Projection ,  Almicanters  are  all  parallel  to 
the  Primitive  Circle. 

And  Azimuths  are  all  Right  Lines,  palling  thro’ 

(z)  the  Centre  of  the  Primitive,  to  the  equal  Di- 
vifions  in  the  Limb. 

Parallels  of  Declination ,  are  all  Lefler  Circles, 
and  parallel  to  the  Equinoctial \  and  their  Interfe- 
Ction  with  the  Meridian  are  found  by  fetting  the 
Half  Tangent  of  their  Diftance  from  the  Zenith 
Southward  and  Northward,  or  both  ways  from  z. 

Their  Centres  are  found  by  bifeCting  the  Di¬ 
ftance  between  thofe  two  Points ;  for  the  Middle 
{hall  be  the  Centre  of  the  Parallel. 

Thus, 

z  $  =4 Tang. of  28°  00'  ==  Diftance  V  , 
oftheTropick  of  $  from  the  Zenith g^utlfw 

And  /*  or  down- 

%  Vf=fTangt.  of  75 0  00'  r=  DiftA  wan* 
of  theTrop.  of  yy  from  th tZenitb  >trom  z‘ 

And  the  InterfeCtion  again  with  the  North  of 
the  Meridian ,  is  at 

105°  3°,  ^for the  Northwards,  or  up- 
1520  o' 5  wards  from  z. 

For  the  Hour-Circles 

Make  z  c  —  Tangent  of  51°  30',  or  P  c  —  Se¬ 
cant  of  510  30'.  Draw  GCT  perpendicular  to 
the  produced  Meridian.  Wherefore,  if  from  c , 
with  the  Radius  z  c ,  you  fet  off  the  Tangents  of 
1  5°j  3°°»  45°j  both  ways,  you’ll  have  the 
Centres  of  the  feveral  Hour-Circles ,  7  and  5,  8 
and  4,  &JV. 

Note,  In  all  Stereographick  Projections,  all 
Diameters  are  meafured  on  the  Scale  of  Half 
Tangents  :  The  Reafon  of  which  you  have  in 
Prop.  2.  of  our  Spherick  Projection.  And  this 
is  the  Ground  of  all  Dyalling,  or  the  True  Pro¬ 
jection  of  the  Hour-Circles  of  the  Sphere  on  a?iy 
Given  Plane. 

PROHIBITIO  de  vafto  direct  a  parti ,  is  a  Writ 
Judicial  directed  to  the  Tenant,  prohibiting  him 
from  making  Wafte  upon  the  Land  in  Controverfie, 
during  the  Suit.  It  is  fometimes  made  to  the 
Sheriff. 

PROHIBITION,  is  a  Writ  to  forbid  any  Court, 
either  Spiritual  or  Secular,  to  proceed  in  any  Caufe 
there  depending,  upon  Suggeftion  that  the  Cogni- 
fance  thereof  belongeth  not  to  the  fame  Court : 
But  is  now  moft  ufually  taken  for  that  Writ  which 
lieth  for  one  that  is  impleaded  in  the  Court  Chri- 
fian ,  for  a  Caufe  belonging  to  the  Temporal  Ju- 
rifdiCtion,  or  the  Conufance  of  the  King’s  Court; 
whereby  as  well  the  Party  and  his  Council,  as  the 
Judge  himfelf,  and  the  Regifter,  are  forbidden  to 
proceed  any  farther  in  that  Caufe. 

PROJECTILES,  are  fuch  Bodies,  as  being  put 
into  a  violent  Motion  by  any  great  Force,  are  then 
caft  off  or  let  go  from  the  Place  where  they  re¬ 
ceived  their  Quantity  of  Motion,  and  do  after¬ 
wards  move  at  a  Diftance  from  it ;  as  a  Stone 
thrown  out  of  ones  Hand,  or  by  a  Sling,  an  Ar¬ 
row  from  a  Bow,  a  Bullet  from  a  Gun,  lAc. 

5  P  p  There 
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There  hath  been  a  great  Difpute  about  the 
Caufe  of  the  Continuation  of  the  Motion  of  Pro¬ 
jectiles,  or  what  it  is  that  makes  them  move  after 
they  part  from  the  Force  that  began  the  Motion. 
The  P  crip  at  clicks  will  needs  have  it,  That  the  Air 
being  by  the  Motion  of  the  Hand  of  the  Slinger, 
(3c.  put  into  a  moft  violent  Agitation,  and  forced 
rapidly  to  follow  the  Motion  of  the  Stone,  while 
’tis  accelerated  in  the  Hand  of  the  Slinger,  doth, 
to  prevent  a  Vacuum ,  prefs  with  all  due  Velocity 
after  the  Stone  when  it  parts  from  the  Pland,  and 
thrufts  it  forwards  asdongas  it  can.  But  this  Ac¬ 
count  feems  very  unconceivable;  and  there  needs 
nothing  more  to  folve  the  Motion  of  Projected  Bo¬ 
dies,  but  only  to  confider,  That  all  Bodies  being 
indifferent  to  Motion  or  Reft,  will  neceffarily  con¬ 
tinue  the  State  which  they  are  put  into,  unlefs 
they  are  forced  to  change  it  by  fome  other  Force 
imprcffed  upon  them.  Thus  if  a  Body  be  at  reft, 
fo  it  will  eternally  abide,  if  nothing  move  it ;  or 
if  it  be  in  Motion,  fo  it  will  eternally  move  uni¬ 
formly  on  in  the  fame  right  Line,  if  nothing  ftop 
it.  •  Wherefore,  when  a  Stone  is  put  into  any  De¬ 
gree  of  Motion,  by  the  Rotation  of  the  Arm  of 
the  Man  that  flings  it,  whatever  Degree  of  Velo¬ 
city  it  had  acquired  when  it  parted  from  the  Hand, 
the  fame  would  it  ever  after  keep  if  it  moved  in 
Vacuo ,  and  had  no  Gravity :  But  becaufe  it  hath  a 
Tendency,  as  all  Bodies  (by  the  Law  of  Nature) 
have,  towards  the  Centre  of  the  Earth,  and  is  alfo 
refilled  by  the  Air  all  along  as  it  goes,  in  propor¬ 
tion  to  its  Velocity ;  it  plainly  follows,  that  it  muft 
needs  be  both  continually  drawn  downwards,  and 
alfo  continually  retarded  in  itsProgreflive  Motion 
forwards,  and  confequently  at  laft  fall  down  to  the 
Earth,  and  ftop. 

The  Line  of  Motion  which  a  Body  projected  de- 
fcribes  in  the  Air,  (abftradting  from  the  Refiftance 
of  the  Medium)  is,  as  hath  been  proved  by  Galli- 
Iceus,  and  many  others,  and  particularly  by  our 
Sir  lfaac  Newton ,  Prop.  4.  Cor.  1.  of  his  Second 
Book,  the  Curve  of  a  Parabola  :  Which  Line  is 
alfo  defcribed  by  every  defcending  Body. 

He  (hews  alfo,  That  if  the  Line  of  Diredlionof 
the  Proje&ile  Motion  of  any  Body,  the  Degree  of 
its  Velocity,  and  at  the  Beginning,  the  Refiftance 
of  the  Medium  being  given,  the  Curve  which  it 
will  defcribe  may  be  difcovered,  and  vice  verfa\ 
he  faith  alfo  in  Schol.  Prop .  10.  Lib.  2.  That  the 
Line  which  a  Projectile  defcribes  in  a  Medium  u- 
niformly  refilling  the  Motion,  rather  approaches 
to  an  Hyperbola  than  a  Parabola. 

The  Learned  Capt.  Halley ,  proves  all  Projectiles 
to  defcribea  Parabola  thus: 
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Let  the  Line  G  RF  be  the  Line  in  which  the 
Project  is  directed,  and  in  which,  by  the  firft 
Axiom ,  under  the  Word  Defcent ,  it  would  move 
equal  Spaces  in  equal  Times,  were  it  not  defledled 
downwards  by  the  Force  of  Gravity.  Let  GB  be 
the  Horizontal  Line ,  and  G  C  a  Perpendicular 
thereto.  Then  theLineGRF  being  divided  in¬ 
to  equal  Parts,  anfwering  to  equal  Spaces  of  Time, 
let  the  De/cents  of  the  Projects  be  laid  down  in  Lines 
parallel  to  G  C,  proportioned  as  the  Squares  of  the 
Lines,  G  S,  GR,GL,  GF,  or  as  the  Squares  of 
the  Times ;  (i.  e.)  let  them  be  drawn  from  S  to 
T,  from  R  to  V,  from  L  toX,  and  from  F  to  B, 
and  draw  the  Line  T  H,  V  D,  X  Y,  B  C,  paral¬ 
lel  to  G  F  ;  I  fay,  the  Points  T,  V,  X,  B,  are 
Points  in  the  Curve  defcribed  by  the  Project ,  and 
that  That  Curve  is  a  Parabola. 

That  the  Points  are  in  the  Curve ,  is  evident  by 
Axiom  .2.  under  the  Word  Defcent  of  Heavy  Bo¬ 
dies  :  and  the  Parts  of  the  Defcent  G  H,  G  D,  GY, 
G  C=S  T,  R  V,  L  X,  F  B,  being  as  the  Squares 
of  the  Times,  (by  Prop.  2.  under  the  Word  Def- 
fcent )  that  is,  as  the  Square  of  the  Ordinates  HT, 
D  V,  YX,  BC  =  GS,  G  R,  G  L,  G  F,  the 
Spaces  meafured  in  thofe  Times ;  and  there  being 
no  other  Curve  but  the  Parabola ,  whofe  Parts  of 
the  Diameter  are  as  the  Squares  of  the  Ordinates , 
it  follows  that  the  Curve  defcribed  by  a  Project  can 
be  no  other  than  a  Parabola  :  And  faying,  asR  V 
the  Defcent  in  any  Time ,  is  to  RG  or  VD  the  direCt 
Motion  in  the  fame  Time  ;  fo  is  V  D  to  a  Third  Pro¬ 
portional,  or  the  Parameter  of  the  Parabola  to  the 
Diameter  G  C,  which  is  always  the  fame  in  Pro¬ 
jects  call  with  the  fame  Velocity :  And  the  Velocity 
being  defined  by  the  Number  of  Feet  moved  in  a 
Second  ok  Time,  the  Parameter  will  be  found  by  di¬ 
viding  the  Square  of  the  Velocity  by  1 6  Foot  1  Inch, 
the  Fall  of  a  Body  in  the  fame  Time. 

PROJECTURE,  a  Term  in  Archite£lure  figni- 
fying  the  Jutting  or  Leaning-out  of  any  Part  of 
a  Building,  the  Coping  of.  a  Wall,  (3  c.  Thefethe 
Italians  call  Sporti ,  and  the  Greeks ,  Echphoras ;  and 
in  the  general,  all  .Margents  which  hang  over  be¬ 
yond  the  S cap  us  of  a  Column,  are  called  Proje- 
Ctures, 
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PRO  Indivifo ,  is  a  Pofl'effi on  or  Occupation  of 
Lands  or  Tenements,  belonging  to  two  or  more 
Perfons,  whereof  none  knows  his  feveral  Portion, 
as  Co-parceners  before  Partition. 

PROLABIA,  the  utmoft  prominent  Parts  of  the 
Lips. 

PROLAPSUS  Uteri .  See  Uteri  Prolapfus. 

PROLATE  Spheroid ,  is  a  Solid  produced  by 
the  Revolution  of  a  Semi-Ellipfis  about  its  longer 
Diameter;  but  if  a  Solid  be  formed  by  the  Re¬ 
volution  of  a  Semi-Ellipfis  about  its  Jhorter  Dia¬ 
meter;  ’  tis  then  called  an  Oblate  Spheroid :  And  of 
this  Figure  is  the  Earth  we  inhabit,  and  perhaps 
all  the  Planets  are  fo  too,  having  their  Equatorial 
Diameter  longer  than  their  Polar. 

PROLATION,  [in  Mufick ]  the  Art  of  Sha¬ 
king,  or  making  feveral  Infle&ions  of  the  Voice 
on  the  fame  Syllable. 

PROLEPS1S,  Gr.]  is  a  Figure  in 

Rhetorick,  by  which  we  prevent  what  might  be 
objected  by  the  Adverfary. 

PROLEPTICUS,  is  a  Difeafe  always  anticipa¬ 
ting  ;  fo  as  if  the  Ague  came  to  day  at  Four  of 
the  Clock,  then  to  Morrow  one  Hour  fooner,and 
fo  on.  Blanchard. 

PROLOCUTOR  of  the  Convocation  Houfe,  is 
an  Officer  chofen  by  Perfons  Ecclefiaftical,  pub- 
lickly  aflembled  by  Virtue  of  the  King’s  Writ,  for 
every  Parliament:  And  as  there  be  two  Houfes  of 
Convocation ,  fo  there  are  two  Prolocutors ,  one  of 
the  Lower,  and  one  of  the  Higher  Houfe.  He 
of  the  Lower  Houfe,  prefently  upon  the  firft  Af- 
fembly,  by  the  Motion  of  the  Bifhops,  being  cho¬ 
fen  by  the  Members  of  the  Laid  Lower  Houfe,  is 
prefented  to  the  Bifhops  for  Prolocutor ,  that  is,  the 
Perfon  by  whom  they  intend  to  deliver  their  Re- 
folutions  to  the  Higher  Houfe,  and  to  have  their 
own  Houfe  efpecially  ordered  and  governed.  His 
Office  is  to  caufe  the  Clerk  to  call  the  Names  of 
fuch  as  are  of  that  Houfe,  when  he  fees  Caufe  to 
read  all  things  propounded,  gather  Suffrages,  and 
the  like. 

PROMONTORY,  is  an  Hill  or  High  Land 
running  out  into  the  Sea :  The  Extremity  of  which 
towards  the  Sea,  is  ufually  called  a  Cape  or  an 
Head-land. 

PROMOTERS,  or  Promooters ,  are  thofe  who 
in  popular  and  penal  Adtions  do  profecute  Offen¬ 
ders  in  their  own  Name  and  the  King’s;  having 
Part  of  the  Fines  or  Penalties  for  their  Reward. 
They  do  belong  efpecially  to  the  Exchequer  and 
King's  Bench. 

PROMULGE  a  Law ,  is  firft  to  make  a  Law, 
and  then  to  declare,  publifh,  and  proclaim  the  fame 
to  Publick  View ;  and  fo  it  is  Promulgated. 

PRONOS,  or  Pronaus ,  a  Term  ufed  by  Archi- 
tedts  for  a  Church- Porch,  or  a  Portico  to  a  Palace, 
great  Hall,  or  fpacious  Building. 

PRONATOR  Radii  Sfuadratus ,  is  a  Mufcle  of 
the  Radius ,  which  arifeth  broad  and  flefhy  from 
the  lower  and  inner  Part  of  the  Ulna ;  and  paf- 
fing  tranfverfly  over  the  Ligament  that  joins  the 
Radius  to  the  Ulna,  is  fo  inferred  to  the  Supe¬ 
rior  and  External  Part  of  the  Radius:  It  helps  with 
the  Pronator  Teres  to  move  the  Radius  inwardly. 

PRONATOR  Radii  Teres  is  a  Mufcle  of  the 
Radius,  by  fome  called  Pronator  Superior  Rotundus : 
It  arifeth  flefhy  from  the  Internal  Extuberance  of 
the  Os  Humeri,  where  thofe  bending  the  Carpus 
and  Fingers  do  arife  ;  and  firmly  adhering  to  the 


Flexor  Carpi  Radialis,  it  defcends  obliquely  down¬ 
wards  to  its  flefhy  Infertion,  a  little  above  the 
middle  of  the  Radius  externally :  Its  Ufe  is  to 
move  the  Radius  inwards. 

PRONOTARY,  ox  Protonotary,  is  a  Chief  Of¬ 
ficer  of  the  Common-Pleas  and  King' s-Bench.  He 
of  the  King's  Bench  records  all  Adlions  Civil  fued 
in  that  Court,  as  the  Clerk  of  the  Crown-Office  doth 
all  Criminal  Caufes.  Thofe  of  (ha  Common-Pleas 
do  enter  and  enrol  all  manner  of  Declarations, 
Pleadings,  Affifes,  Judgments  and  Adlions:  Alio 
they  make  out  all  Judicial  Writs, as  th eVenire  fa¬ 
cias,  after  Iffuejoined  ;and  Habeas  Corpus, (ox  bring¬ 
ing  in  of  the  Jury  ;  and  Di/lringas  Jurator.  They 
alfo  make  out  Writs  of  Execution  and  Seifin  ; 
Writs  of  Superfedeas ,  for  Appearance  to  Exigents: 
as  well  as  the  Exigents  and  Writ  of  Priviledge ,  for 
removing  Caufes  from  other  Inferior  Courtsof  Re¬ 
cord,  where  the  Party  hath  Caufe  of  Privilege: 
Alfo  Writs  of  Procedendo  and  Scire  facias  in  all  Ca¬ 
fes,  and  Writs  to  enquire  of  Damages,  and  all  Pro- 
cefs  upon  Prohibitions,  and  upon  Writs  of  Audita 
Querela,  and  Falfe  Judgment ;  with  many  other. 
Laftly,  They  enrol  all  Recognifances  adknowledg- 
ed  in  that  Court,  and  all  Common  Recoveries  ; 
and  they  make  Exemplifications  of  any  Record  in 
the  fame  Term,  before  their  Rolls  are  made  up 
and  delivered  into  the  Treafury  of  the  Records  of 
that  Court. 

PRONOUN,  in  Grammar,  is  a  variable  Word, 
often  ufed  as  a  Noun,  and  nearly  of  a  like  Sig¬ 
nification  with  it :  And  th  do  Pronouns  they  divide 
into  fuch  as  are, 

1 .  Finite  ;  as,  I,  Thou ,  He,  he. 

2.  Infinite ;  as  Sff is.  Cuffs,  he. 

3.  Demonjlrative ,  which  fhew  a  prefent  Per¬ 
fon  or  Thing  ;  as,  I,  You,  He,  he. 

4.  Relative ,  which  refer  to  fome  antecedent 
Word  ;  as,  who,  which ,  he. 

5.  Interrogative  ;  as  when ,  who  and  which ,  he. 
are  ufed  in  afking  Queftions. 

6.  Poffeffives\  as,  Mine ,  Thine ,  he. 

7.  Gentiles,  which  exprefs  a  Nation  or  Coun¬ 
try  ;  as,  Nojlras,  Vefiras,  Cuffs,  in  the  Latin 
Tongue. 

PRONOUNCING,  Pronunciation ,  [ m  Paint¬ 
ing]  the  Marking  and  Expreffing  the  Parts  of  all 
kinds  of  Bodies,  with  that  Degree  of  Force  ne- 
ceffary  to  make  them  more  or  lefs  dillindt  and 
confpicuous. 

PRO  Partibus  Liberandis,  is  a  Writ  for  the  Par¬ 
tition  of  Lands  between  Co-heirs. 

PROPER  Fraction,  is  fuch  a  one  as  hath  its 
Numerator  lefs  than  the  Denominator  ;  as  J,  4, 
which  is  really  lefs  than  Unity,  and  therefore  pro¬ 
perly  fpeaking,  a.Fradtion. 

PROPER  Navigation,  is  the  guiding  of  a  Ship 
to  any  Port  defired,  where  the  Voyage  is  robe  per¬ 
form’d  in  the  vaft  Ocean  ;  and  requires  not  only 
the  Lead-Line,  and  ordinary  Compafs,  but  Azi- 
muth-Compafs,  Charts,  Log-board ,  and  Half  Minute- 
Glafs-,  with  Inftruments  forCeleftial  Oblervation, 
as  the  ghiadrant,  Fore-Staff \  he.  And  the  Navi¬ 
gator  mull  be  able  by  thefe  to  find  at  any  time  in 
what  Place  the  Ship  is;  which  is  done  by  compa¬ 
ring  it  with  any  known  Place;  that  is,  how  much 
the  fame  known  Place  is  fituate  from  the  Ship, 
either  towards  the  North  or  South,  which  is  called, 
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the  Difference  of  Latitude ;  or  towards  the  Eaft  or 
Weft,  which  if  in  proper  Degrees,  is  called  the 
Difference  of  Longitude. 

PROPERTY,  ox  Propriety,  ftridlly  fpeaking,  is 
the  higheft  Right  that  a  Man  hath  or  can  have  to 
any  thing,  and  no  ways  depending  upon  any  other 
Mm’s  Courtefie  :  And  this,  none  in  ourKingdom 
can  be  faid  to  have  in  any  Lands  or  Tenements, 
but  only  the  King  in  the  Right  of  his  Crown  ; 
becaufe  all  the  Land  throughout  the  Realm  is  in 
the  Nature  of  Fee,  and  held  either  mediately  or 
immediately  of  the  Crown. 

This  Word  neverthelefs  is  ufed  for  that  Right  in 
Lands  and  Tenements  that  Common  Perfons  have, 
becaufe  it  importeth  as  much  as  utile  Dominium , 
tho’  not  Direttum.  And  there  are  Three  manners 
of  Rights  of  Property,  that  is,  Property  Abfolute , 
Property  Qualified,  and  Property  Poffeffory. 

PROPH  ASIS,  is  a  Fore  knowledge  in  Difeafes, 
alfo  an  Occafion  or  Antecedent  Caufe.  Blanch. 

PROPHYLACTICA,  (V^i***™**,  Gr.]  is  a 
Part  of  that  Part  of  Phyfick  called  Hygieina ,  (or 
what  refpe&s  the  Prefervation  of  Health)  which 
gives  Notice  of  future  but  imminent  Difeafes. 
Blanchard. 

PROPLASM,  [-r?otr>uTfjioe,  Gr.]  the  fame  with 
a  Mould  in  which  any  Metal  or  foft  Matter,  which 
afterwards  will  harden,  is  caft. 

PROPLASTICE,  ffgou>u7iKv,  Gr.]  the  Art 
of  making  Moulds  for  calling  Things  in. 

PROPORCITAS,  in  Law,  fignifies  the  Decla¬ 
ration  or  Deliverance  of  an  Aflife;  otherwife called 
VerediUum  Affifce,  the  Verdidl  of  an  Aflife;  be¬ 
caufe  the  Affifors  are  fworn  to  declare  the  Truth, 
and  therefore  are  called  Juratores  or  Jurors. 

PROPORTION,  i.  When  two  Quantities  are 
compar’d  one  with  another,  in  refpedt  of  their 
Greatnefs  or  Smallnefs,  that  Comparifoti  is  called 
Ratio ,  Reafon ,  Rate,  or  Proportion :  But  when 
more  than  two  Quantities  are  compared,  then 
the  Comparifon  is  more  ufually  called  the  Propor¬ 
tion  that  they  have  to  one  another.  The  Words 
Ratio  and  Proportion  are  frequently  ufed  promif- 
cuouily. 

2.  When  twro  Quantities  only  are  compared, 
the  former  Term  is  called  the  Antecedent ,  and  the 
latter  the  Confequent. 

3*  And  the  Proportion  or  Relation  of  two  Num¬ 
bers  to  one  another,  is  found  by  dividing  the  An¬ 
tecedent  by  the.  Confequent  ■,  and  the  Quotient  is  the 
Exponent  or  Denominator  of  the  Proportion. 

As,  if  the  Quotient  be  2,  the  Proportion  is  Dou¬ 
ble  ;  if  3,  Treble  ;  if  4,  Quadruple  ;  if  Sub- 
duple,  or  one  Half ;  if  ~,  Subtriple,  or  one  Third 
part;  if  4,  or  1  4,  Sefquialteral,  or  the  Proportion 
denominated  by  one  and  an  Half ;  if-,  or  1  4-1 
Sefquitertian,  or  once  with  a  Third  part;  and  uni- 
verfally,  the  Proportion  of  A  to  B,  is  that  denomi- 
A 

nated  by  ,  that  is,  by  the  Quotient  of  A  divided 
B  . 

by  B. 

4.  Thefe  Proportions ,  fo  many  of  them  as  are 
Rational,  or  between  Number  and  Number,  have 
particular  Names  given  them  by  Greek  and  Latin 
Writers. 

If  after  the  Antecedent  be  divided  by  the  Con¬ 
fequent,  the  Quotient  be  1,  it  is  called  Proportion 
oj  Equality ,  or  Simple  Proportion. 


If  the  Quotient  be  2,  3,4*  (or  fuch  other  Inte¬ 
ger  Number)  it  is  called  Multiple  Proportion,  (viz. 
Double ,  Treble ,  Quadruple,  he.)  And  the  contrary 
to  thofe  are  called  Submultiple,  (viz.  Subduple ,  Sub- 
triple.  Subquadruple ,  he.)  or  One  half,  a  Third 
part ,  Fourth  part ,  or  other  fuch  Aliquot  Part. 

If  the  Quotient  be  1,  with  one  fuch  Part,  as 
1  h  1  |)  Qi  hfc.  it  is  called  Superparticular, 
(viz.  Sefquialteral ,  Sefquitertian, Sefquiquartan,  &c.) 
And  the  Contraries  hereunto  are  called  Subfupet- 
p articular,  (viz.  Subfefquialteral,  Subfefquitertian , 
he. 

If  fuch  Quotient  be  2,  3,  4,  (or  fuch  other  In¬ 
teger  greater  than  Unity)  w'ith  fuch  an  Aliquot 
Part,  it  is  called  Multiple-fup erp articular ,  (as  2  i, 
Duple-fefquialteral ;  3  4,  Ttiple-fefquitertian ;  3  4, 
Triple-fefquiquartan ,  &c.)  And  the  Contraries 
thereunto  are  Submultiple- [up  erp  articular,  as  Sub- 
duple- [efquialteral,  Subtriple-fefquitertian,  he. 

If  the  Quotient  be  r,  with  fome  Number  of 
Aliquot  Parts,  as  1  f,  1  1  \,  iffc.  it  is  called 

Superpartient,  (as  Superbipartiens  tertias.  Super¬ 
trip  artiens  quart  as,  Superbipartiens  quintas ,  he.) 
And  the  Contraries  hereunto  are  Subfuperpartient, 
as  Subfuperbipartiens  tertias,  he. 

If  fuch  Quotient  be  fome  greater  Integer  Num¬ 
ber,  (as  z,  3,  Gfc.)  with  fuch  Number  of  Aliquot 
Parts,  as  2  4,  3  4,  3  \,  &c.  it  is  called  Multiple- 
fuperpartiens,  (as  Dupla  fuperbipartiens  tertiens , 
Tripla  fupertripartiens  quartas,  Tripla-fuperbiparti- 
ens  quintas,  he.)  And  the  Contraries  thereunto. 
Submultiple- fuperpartient ,  (as  Subdupla-fuperbipar- 
tiens  tertias.  Subtriple- fupertripartiens  quartas,  he.) 
As  that  of  3  j  to  7»  (becaufe  4.-  =  4  f )  is  Qua¬ 
druple- fupertripartiens  feptimas-,  and  its  Contra- 
ry,  7  to  31,  is  Subquadruple-fupertripartiens  fep- 
timas. 

And  under  fome  of  thefe  Compellations  all  Pro¬ 
portions  will  fall,  which  are  as  one  Integer  Num¬ 
ber  to  another. 

But  notwithftanding  all  this  ado,  (tho’  that  the 
ancient  Geometers  may  be  underftood,  I  thought 
fit  to  explain  thefe  long,  barbarous,  and  hard  Words 
here)  ’tis  much  better,  and  more  intelligible,  to 
exprefs  thefe  Proportions,  as  the  ufual  manner  now 
is,  by  the  Numbers  themfelves,  than  by  thefe 
Names;  and  briefly  and  clearly  to  fay,  as  31  is 
to  7,  or  as  7  is  to  31,  rather  than  to  fay  Ffuadru- 
pla-Juper  trip  artiens  feptimas,  or  Subquadrupla- fuper¬ 
tripartiens  feptimas. 

5.  If  when  four  Quantities  are  confidered,  you 
find  that  the  Firjl  hath  as  much  Greatnefs  or 
Smallnefs,  in  refpedt  of  the  Second,  as  the  Third 
hath  in  refpedt  of  the  Fourth:  Thofe  four  Quan¬ 
tities  are  called  Proportionals ,  and  are  thus  expref- 
fed, 

8  .  2  : :  1 6  .  4. 

a  .  b  ::  c  .  d. 

That  is,  As  8  contains  2  four  times,  fo  16  con¬ 
tains  4  four  times;  and  therefore  8  is  juft  as  big 
in  refpedt  of  2,  as  16  is  in  refpedt  of  4. 

Here  therefore,  the  Ratio  between  the  Firft 
Pair,  is  equal  to  the  Ratio  between  the  other  Pair 
of  Numbers ;  and  confequently,  thefeFourhaving 
equal  Ratio’s ,  are  Proportionals. 

But  if  you  encreafe  or  diminifhany  one  of  thefe 
Four  Numbers,  the  Ratio  will  grow  unequal,  and 
then  they  will  not  be  Proportionals :  As  if  inftead 
of  8  you  Ihould  put  9  or  7,  letting  all  the  reft  re¬ 
main 
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main  as  they  were  ;  ’twill  then  be  plain,  that  9 
hath  more  Magnitude,  and  7  hath  lefs  in  refpedt 
of  2,  than  16  hath  in  refpedt  of  4;  for  9  con¬ 
tains  2  above  four  times,  and  7  doth  not  contain 
it  fo  often  as  four  times;  whereas  16  contains  4 
exactly  four  times:  Wherefore  thefe  latter  Num¬ 
bers,  9,  2,  16,  4,  or  7,  2,  16,  4,  are  not  Propor¬ 
tionals.  And  ’t would  be  the  fame,  if  any  other 
Member  of  the  firft  Four  Numbers  had  been  al¬ 
tered  ;  for  the  Proportion  would  neceffarily  be  de- 
Itroyed. 

6.  The  annexed  Figure  will  ferve  very  well  to 
explain  Proportion. 


Let  the  Radius  e  C  be  fuppos’d  to  move  quite 
round  on  its  Centre  C,  ’till  the  Point  e  come  to 
the  fame  Place  it  was  at  before  it  began  to  move  ; 
then  will  that  Point  e  have  defcribed  the  Circum¬ 
ference  of  a  Circle,  which  let  be  Then 

at  the  fame  time,  any  other  Point  of  the  Radius , 
as  fuppofe f  will  alfo  have  defcribed  the  Inner 
Circle  fbgX.  Draw  the  two  Diameters  HZ, 
and  edy  cutting  each  other  at  Right  Angles  in  C, 
which  will  divide  both  Circles  into  four  Quadrants. 
’Tis  plain  from  hence,  that  the  fame  Proportion 
which  the  outer  Circle  (Z)  bears  to  its  fourth 
(or  any  other)  part  A  ;  the  fame  mull  the  inner 
Circle  (X)  bear  to  B,  a  like  Part  of  Its  Circum¬ 
ference.  For  when  the  longer  Radius  eC  hath 
moved  over  the  fourth  Part  of  the  Circle  Z,  and 
the  Point  e  is  come  to  H ;  then  will  the  Point  f 
alfo  be  come  to  by  and  will  have  gone  over  a  Qua¬ 
drant  of  its  Circle  X  •>  and  when  e  is  come  to  d> 
f  alfo  will  be  come  to  g ,  and  will  as  well  as 
the  other  have  defcribed  a  Semi-circle  :  So  that 
as  the  Circle  Z  is  to  any  Part  of  its  Periphery,  or 
as  it  is  to  the  Ark  A  ;  fo  will  the  Circle  X  be  to  a 
like  Part  of  its  Periphery,  or  to  the  Ark  B.  That  is. 


12  :  3  ::  8  :  2. 

Z  :  A  : :  X  :  B. 

It  will  certainly  follow  by  Inverfion ,  that 
A  :  Z  :  :  B  :  X. 

That  is.  If  Z  be  as  big  in  refpedt  of  A,  as  X 
is  in  refpedt  of  B ;  then  muft  A  be  as  little  in  re¬ 
fpedt  ofZ,  as  B  is  in  refpedt  of  X. 

Or  if  1 2  contain  3  as  often  as  8  contains  2,  then 
will  3  be  contained  in  1 2  as  oft  as  2  is  contained 
in  8. 

8.  Since  Z  :  A  : :  X  :  B,  it  will  follow,  by 
Alternate  Proportion,  that  Z  :  X  : :  A  :  B;  that 
is,  Antecedent  is  to  Antecedent,  as  Confequentis 
to  Confequent :  Which  is  plain,  if  the  former  Fi¬ 
gure  be  well  conlidered. 

For  fuppofe  the  outer  Circle  Z  to  be  Double, 
Triple,  Quadruple,  &c.  of  the  inner  Circle  X; 
then  mult  the  Ark  A  (or  any  other  Part  of  it)  be 
Double,  Triple,  dsV.  of  the  Ark  B,  a  like  Part  of 
the  Circle  X.  Therefore,  as  the  Whole  is  to  the 
Whole,  fo  the  Parts  mult  be  to  the  Parts ;  that  is, 
Z  :  X  : :  A :  B.  £>.  E.  D. 

9.  If  you  compare  the  Differences  (which  is 
what  remains  when  one  is  fubtradted  from  the 
other)  between  the  Antecedents  and  their  Confe- 
quents,  with  thofe  Confequents ;  another  Species 
of  Proportion  will  be  found,  which  is  called  Pro¬ 
portion  by  Divifion ,  and  ought  to  be  thus  exprelt. 


Z  —  A  :  A  :  :  X  —  B  :  B. 

Now  undoubtedly,  if  from  the  whole  Circle  Z 
you  take  a  Quarter,  (or  any  other  Part)  as  A  ;  and 
alfo  from  the  whole  Circle  X  you  take  a  Quarter, 
or  any  like  Part,  as  B;  the  remaining  three  Quar¬ 
ters  of  the  outer  Circle,  mull  be  to  its  other  Quar¬ 
ter  A,  as  the  remaining  three  Quarters  in  the  in¬ 
ner  Circle  are  to  its  Quarter  B.  That  is. 


Z  —A  :  A  ::  X— B  :  B.  E.  D. 

9  13-  6:2 

ro.  Or  if  you  add  the  Antecedents  and  Confe¬ 
quents  together,  and  then  compare  the  Sums  with 
the  former  Confequents;  another  Species  arifes, 
called  Proportion  by  Compofition ;  and  ’tis  thus  ex- 
preft, 


Z  -I-  A  :  A  : :  X  -f"  B  :  B. 

And  ’tis  certain,  lince  Z  :  A  : :  X  :  B,  by  the 
Suppofition,  and  alfo  Z  :  X  : :  A  :  B,  by  alternate 
Proportion:  Z  and  A  together  will  be  to  A,  as  X 
and  B  together  are  to  B.  That  is. 


7.  1..Y.R  Z  +  A  :  A::  X  +  B  :  B.  ^E.D. 

^  •  **  •  •  ^  j  1  J  I  *  IO  !  2 

7.  And  from  thefe  Confiderations  may  all  thefe-  n.  If  you  compare  the  Antecedents  with  the 
veral  Species  of  Proportion  be  demonftrated  from  Differences  between  them  and  their  Confequents, 
the  Nature  of  the  Thing.  For  if  another  Species  of  Proportion  arifes,  which  is 

called  Converjion  of  Proportion :  And  is  thus  ex- 
prell, 

5  Q.q 


VO  L.  II. 


12. 


PRO 


PRO 


12  :  9  :  :  8  :  6 


Z  :  Z— A  : :  X  :  X  —  B 

Which  is  very  plain  from  the  Confideration  of  the 
Figure  ;  for  no  doubt  the  whole  Circle  Z  is  to  its 
|  (viz.  Z — A)  as  the  whole  Idler  Circle  X  is  to 
3.  (which  is  X  —  B.) 

12:3:8:2 

12.  If  when  Z:  A  ::  X.  B,  you  compare  the 
Conferments  A  and  B  with  tfvo  other  Quantities, 
fo  as  to  make  two  Rows  .of  Proportionals  ftand- 

,  i, :  A  : :  X  :  B. 

inSthus>  A  :  d  ::  ti  :  I. 

I 

1 4  :  9  :  :  8:6 

Then  will  Z  be  to  d  :  :  is  X  :  I,  which  is 
another  Species  of  Proportion  by  Equity,  or  ex 
aquo  ordindta  :  And  follows  from  this  Figure  very 
plainly,  for  no  doubt  the  whole  Circle  Z  is  to  its 
which  is  9  or  d  ::  as  the  wh'dle  Circle  X  is  to  its 
,  which  is  I.  or  6. 

r.  1  \  f  .  »  1  . 

13.  If  Z  be  taken  as  often  2s X,  ex.gr.  3  Zand 
3  X,  you  may  conclude,  That  Z :X  ::  3  Z :  3  X, 
or  as  1  o  Z  tO  r  o  X ;  or  alfo  as  t  2  Z  to  1  2  ~  X. 
And  fo  on,  in  whatsoever  Proportion  the  two  Mag¬ 
nitudes  Zand  X  are  multiplied, fo  they  are  multi¬ 
plied  equally,  or  that  you  take  one  as  often  as  you 
take  the  other.  For  then  there  will  be  the  fame 
Proportion  between  the  Magnitudes  thus  equally 
multiplied,  as  there  was  between  the  Simple  Mag¬ 
nitudes,  before, fuch  Multiplications. 

And  thefe  Magnitudes  thus  equally  multiplied, 
.are  called  /Equi- multiples  of  the  fimple  Magnitudes 
Z  and  X  :  Hence  we  fay,  that  /Equi- Multiples  are 
in  the  fame  Proportion  as  fuch  fimple  Magnitudes, 
out  of  which  they  are  compounded. 

14.  If  Z  be  divided  in  the  fame  manper  as  X 
is;  and  ex.gr.  you  take  a  fourth  Part  of  Z, and  the 
like  of  X;  or  the  tenth,  or  any  other  Part  of  Z, 
and  the  fame  of  X  :  Then  will  thefe  Parts  be  pro¬ 
portional  to  their  Wholes,  Z  :  X : :  ~  Z  (or  f-y  Z) 

;  i:  or  ~  X.  All  which  is  felf-evident. 

‘  15.  A  Proportion  is  Paid  to  be  Compounded  of  o- 
ther  Proportions,  when  the  Exponent  of  That  is 
made  by  the  Multiplication  of  th^Exponents  of 
TlVefe,  one  into  another".  Thus,  the  Compound  of 
the  Treble  and  Double ,  (whole  Exponents  are  3  and 
2)  is  the  Treble  of  the  Double,  (whofe  Exponent  is 
3x2)  that  is,  the  Sextuple  (becaufe  3x2=6) 
which  is  nianifeftly  a  Work  of  Multiplication. 

16.  The  Products ,  or  thi?  Quotients  of  any  two 
Quantities  of  Numbers  Multiplied  or  Divided  by 
the  fame  third  Numbers,  are  in  the  fame  Propor¬ 
tion  as  the  Nu rhbcrs  were  before  they  Were  Mul¬ 
tiplied  or  Divided. 

E.gr.  i.  Let  8  and  12  be  multiplied  by  4  ; 
then  will. 8  :  12  ::  3.2  :  48. 

2.  Let  8  and  12  be  divided  by  4;  then  will  8 : 
12  : :  2  :  3. 


The  Reafon  of  which  is  very  plain ;  becaufe  one 
Number  is  juft  as  much  increafed  by  Multiplicati- 
or  diminifhed  by  Divifion,  as  the  other  is. 

PROBLEMS. 

To  Tivo  Lines  A  and  B,  to  find  D  a  Third  Propor¬ 
tional. 


Make  any  Right-lined  Angle,  as  c  ae.  Then  fet 
off  in  it  a  dr=.  A,  and  a  b  —  B.  Set  off  alfo  B 
again  from  d  to  e ;  then  join  b  and  d ,  and  to  b  d , 
draw  a  Parallel  thro’  the  Point  e ,  fo  fhall  b  c 
be  the  Line  fought  for,  A  :  B  :  :  B  :  D,  by  2  e  6 
Euclid. 


To  Three  given  Lines ,  A  B  and  C,  to  find  a  Pourth 
Proportional  D. 


Make  any  Angle,  as  ace-,  then  from  a ,  take 
a  b  —  A,  and  b  c  2=  B,  and  ad  —  C,  join  b  d> 
and  thro’  c  draw  a  Parallel  to  b  d;  fo  fhall  d  e  be 
the  Line  fought :  For  A  :  B  ::  C :  D.  2  e  6  Euclid. 

Of  the  Proportion  of  Figures. 

1.  To  find  the  Proportion  that  one  Redangle 
hath  to  another,  both  Length  and  Breadth  mult  be 
confidered. 


For 


For  Redangles  are  to  each  other  as  the  Products 
of  their  refpedive  Lengths  multiplied  by  their 
Breadths. 

Thus,  if  there  be  two  Redangles,  tne  former  of 
which  hath  its  Lengths  5  Inches,  Yards,  &c.  and 
its  Breadth  3  Inches,  Yards,  &c.  and  the  latter 
had  its  Length  8  Inches,  Yards,  &c.  and  its 
Breadth  4  Inches,  Yards,  &c.  Then  the  Redan¬ 
gles  will  be  to  each  other,  as  3  x  5  (=  15)  is  to 
4x8  (=;  32)  i.  e.  as  15  is  to-  32.  So  that  all 
Redangles  are  to  one  another  in  a  Ratio  com¬ 
pounded  of  that  of  their  Sides. 

2.  When  Redangles  have  their  Sides  proporti¬ 
onable,  (fo  that  a  b  :  e  h:  \  a  d  :  ef)  then  is  the 
Rectangle  A,  to  the  Reft  angle  B,  in  a  duplicate  Pro¬ 
portion  to  the  Ratio  of  the  Sides. 


|  4  r  ■  *  l 

For  the  Ratio  of  A  to  B,  in  compounded  of 
the  Ratio  of  a  b  to  eh^  and  of  the  Ratio  of  ad  to 
ef 

But  in  this  Cafe  a  b  is  to  eh ,  in  the  very  fame 
Ratio  as  a  d  is  to  ef ;  and  therefore  the  Proportion 
of  A  to  B  being  compounded  of  thofe  two  equal 
Ratio’s,  mull  be  duplicate  of  the  Ratio  of  their 
Sides  to  each  other;  that  is,  duplicate  of  the  Ratio 
of  a  b  to  eh ,  or  of  ad  to  e  f.  E.  D. 

COROLLARY. 

Hence  all  Triangles,  Parallelograms,  Prifms, 
Parallelopipeds,  Pyramids,  Cones  and  Cylinders 
are  to  one  another  refpedively  compared,  in  a 
Proportion  compounded  of  that  of  their  Heights  and 
Bafes. 

» 

3.  All  Triangles,  and  Parallelograms,  Pyramids, 
Prifms,  and  Parallelopipeds ;  alfo  all  Cones  and  Cy¬ 
linders,  each  Kind  compared  among  themfelves:  If 
they  have  equal  Altitudes,  are  in  the  fame  Propor¬ 
tion  as  their  Bafes:  If  they  have  equal  Bafes,  are 
as  their  Heights. 

For  the  Bafes,  or  Heights,  will  feverally  be  com¬ 
mon  Efficients  or  Multipliers ;  aqd  therefore  mult 
make  the  Produds  be  in  the  fame  Proportion  as 
the  Multiplicand  was  before. 


Thus,  if  the  equal  Altitude  of  any  two  Triangles* 
Parallelopipeds,  Cones,  &c.  be  called  a ,  and  their 
unequal  Bafes  b  and  d :  Then  by  the  1 3 th  of  Pro¬ 
portion  (above)  b.  d  a  b.  a  d. 

This  Problem  being  of  conftant  Ufe,  ought  to  be 
placed  among  the  Elements  of  Geometry. 

CASE  I. 

'.ii  v' 

To  find  two  Right  Lines ,  whofe  Sum  and  Difference 
is  given ,  reciprocally  proportional  to  Two  given 
Lines. 

Let  the  two  given  Lines  be  b  and  r,  and  let  the 
Sum  of  the  two  Lines  fought,  be  Z:  ’Tis  required 
to  find  a  Point  where  Z  may  be  fo  divided,  as  that 
b  :  a  ::  e  :  c. 

Firft  find  m  a  mean  Proportional  between  b  and 
c ,  which  ered  perpendicularly  at  either  End  of  Z  : 
Draw  d  parallel  to  Z,  and  where  it  cuts  the  Cir¬ 
cle  let  fall  m ,  and  draw  R  :  Then,  I  fay,  a  and  e 
are  the  Segments  required  :  For  a  e  =  m  m  =  be. 
%.  E.  D. 


h - - - + - H 

b  c 


CASE  II. 


Where  the  Difference  =  X  is  given,  find  tn  as 
before, which  ered  perpendicularly  at  either  End  of 

V 


PRO 


PRO 


X:  Then  draw  R  from  the  middle  Point  of  X, 
and  with  it,  as  a  Radius,  defcribe  a  Semi-circle  on 
the  Center  d :  So  fhall  a  -f-  X  be  the  greater 
Line,  and  a  the  leffer  fought :  For  tf-p*X,  multi¬ 
plied  by  a  z=.  tn  m  ~  b  c.  QE.  D. 

That  is,  in  other  Words,  if  you  have  the  Ex- 
treams,  and  the  Sum  and  Difference  of  4  Propor¬ 
tionals,  you  may  find  the  Terms  feverally. 

PROBLEM  IL 

To  find  Two  Squares ,  whofie  Sum  or  Difference  is 
given  reciprocally  proportional  to  Two  given 
Squares. 

CASE  I. 

Let  b  and  e  be  the  Sides  of  the  Squares  given, 
and  let  S  be  equal  to  the  Sum  of  the  Squares  re¬ 
quired. 

Find  a  fourth  Proportional  to  S  b  and  c;  which 
fuppofe  to  be  d  .*  Then,  by  the  former  Problem 
find  2  Lines  reciprocally  proportionable  to  b  and 
c ,  whofe  Sum  is  S:  As  fuppofe  the  Segments  g 
and  b ,  and  draw  the  Lines  a  and  e ,  which  fhall 
be  the  Sides  of  the  Squares  fought.  For  fince 
S  :b  : :  c  d.  (or  m)\  Therefore  by  Similar.Trian- 
gles,  S  :  a  : :  e.  m.  Wherefore  ex  cequo  reciprocal¬ 
ly  b  :  a  : :  e  :  c.  Wherefore  their  Squares  will  be 
alfo  in  the  fame  Ratio,  E.D. 


If  d,  the  Side  of  a  Square,  which  is  the  Diffe¬ 
rence  of  the  Squares  required,  were  given ;  make 
as  d  :  b  :  :  c  :  f  a  fourth  Proportional ;  and,  by  the 
former  Problem,  find  2  Lines  reciprocally  propor¬ 
tional  to  b  and  c\  which  fuppofe  to  be  g  and  d-\- 
g ,  whofe  Difference  is  d :  Then  eredl  f  at  Right 
Angles,  and  on  d-\-  g,  defcribe  a  Semi-Circle  : 
After  which  drawing  a  and  e ,  they  fhall  be  the 
Sides  of  the  Squares  required. 


d  s 

Of  the  Proportion  of  Solids. 

Every  Parallelopiped,  as  a  g ,  is  to  a  Pyramid, 
g  k  m  n  b  of  the  fame  Bafe  and  Height,  as  3  to  1. 


a 


For  if  you  fuppofe  the  Altitude  bg,  to  be  divided 
into  any  Number  of  equal  Parts,  by  Plains  parallel 
to  the  Bafe ;  then  becaufe  of  the  Pyramids  bn gk 
mb,  ^FDBHi,  &c.  being  fimilar,  the  Bafes 
mngk  and  H  B  D  F,  will  be  in  a  duplicate  Ratio 
of  their  Altitudes  b  g,  D  b.  That  is,  Thefe  Bafes 
diminifh  towards  the  Vertex  in  the  Proportion  of 
the  Squares  of  Numbers  inArithmeticalProgreflion. 

But  it  was  proved  above  in  Numb.  7.  of  Arith¬ 
metical  Progrejjion ,  That  a  Rank  of  fuch  Quanti¬ 
ties  are  Subtriple  to  as  many,  equal  to  the  greateft ; 
i.  e.  to  fuch  as  compofe,  or  are  the  Elements  of  the 
Parallelopiped  :  Wherefore  the  Parallelopiped  to 
the  Pyramid,  is  as  3  to  1,  or  the  former  is  triple 
of  the  latter. 

And  this  muff  hold  in  allPrifms  of what  Figure 
foever,  in  reference  to  a  Pyramid  of  the  fame  Bafe 
with  them. 

And  fo  alfo  in  the  Proportion  of  Cones  to  Cy¬ 
linders  ;  for  a  Cone  being  compofed  of  Circles 
whofe  Peripheries  decreafe  Arithmetically,  the 
Planes  of  thofe  Circles  muff  be  a  Rank  of  Secun - 
dans,  (for  they  are  as  the  Squares  of  their  Radius) 
and  confequently  the  whole  Rank,  or  the  Cone, 
will  be  Subtriple  of  the  Cylinder,  which  is  a  Rank 
of  as  many  Terms  equal  to  the  greateft. 

A  Cylinder ,  Spheroid,  and  Cone,  of  the  fame  Bafe 
and  Height,  are  as  3,  2,  and  z. 


Let  the  Semifpheroid  A  T  S  B  h  i  c  be  divided 
into  3  equal  Parts,  as  in  the  Figure.  Then  the 

Ellipfis, 


PRO 


PRO 


Ellipjis ,  as  well  as  in  the  Circle)  the  □  A  D  :  □ 
SH  □  GDB:DGHB;  that  is,  as  3  x  3 
(or  9)  is  to  5  x  1  (or  5).  Alfo  AD  :  DTI  :: 
9:8.  And  thus  it  will  be,  if  you  make  never  fo 
many  new  Bifiedlions;  that  is,  you’ll  find  the 
Squares  of  the  Ordinates,  and  confequently  the 
Circles  made  on  them  do  decreafe  by  aProgreffion 
of  odd  Numbers.  But  a  Series  of  fuch  a  Pro- 
greffion  is  to  as  many  equal  to  greateft  as  3  to  2 
(by  Coroll.  5.  of  Progrejjion  Geometrical)  where¬ 
fore  the  Cylinder  to  the  Spheroid  is  as  3  to  2,  and 
being  to  the  Cone  as  3  to  1.  The  Cylinder,  Sphe¬ 
roid  and  Cone ,  are  as  3,  2,  and  1.  Q.E.D. 

PROPORTIONAL,  a  Quantity  either  Nu¬ 
meral  or  Lineary,  which  bears  the  fame  Ratio  or 
Relation  to  a  Third,  as  the  Firll  does  to  the  Se¬ 
cond. 

PROPORTIONAL  Compajfes ,  an  Inftrument 
for  the  ready  drawing  of  Lines,  and  Figures  in  any 
given  Ratio  to  other  Figures. 

PROPORTIONAL  Scales,  fometimes  alfo  cal¬ 
led  Logarithmetical  ;  are  only  the  Artificial  Num¬ 
bers  of  Logarithms  placed  on  Lines,  for  the  eafe 
and  advantage  of  Multiplying,  Dividing,  Extract¬ 
ing  Roots,  &c.  by  means  of  Compajfes ,  or  by  Sli¬ 
ding  Rules ;  and  they  are  only  fo  many  Lines  ‘of 
Numbers ,  as  they  are  called  by  Mr.  Gunter.  (See 
Gunter's,  Line.)  But  made  Single,  Double,  Triple, 
or  Quadruple  ;  beyond  which  they  feldom  go. 

PROPORTIONAL  Spiral  Lines.  See  Spiral 
Lines. 

PROPOSITION  [in  Mathematlcks ]  is  fome 
Truth  advanced  and  {hewn  to  be  fuch  byDemon- 
Hration;  or  it  is  fome  Operation  propos’d,  and 
the  Solution  fhewn. 

If  the  Propofitions  are  deduced  from  feveral 
theoretical  Definitions  compared  together  ;  as 
this,  a  Parallelogram  is  double  of  a  Triangle,  Hand¬ 
ing  on  the  fame  Bafe,  and  of  the  fame  Altitude  ; 
it  is  call’d  a  Theorem. 

If  from  a  Praxis  or  Series  of  Operations  it  is 
called  a  Problem ,  as  to  find  a  third  Proportional 
to  two  given  Quantities. 

PROPRIETATE  Probanda ,  is  a  Writ  that 
lies  for  him  that  would  prove  a  Property  before  the 
Sheriff:  For  where  a  Property  is  alledged,  a  Re- 
plegiare  lieth  not. 

PROPRIETOR  [in  Law ]  is  in  ftriCtnefs  fuch 
an  one  as  has  or  pofieffes  the  Property  or  Proprie¬ 
ty  of  any  thing. 

PROPTOSIS,  [yrgoir'IuTii  of  and  wItt'Iw,  Gr. 
to  fall]  is  the  Falling-down  of  fome  Part;  as  of  the 
Eye,  the  Cawl,  &c. 

PRO  Rata.  See  Oneranda  pro  rata  portionis. 
PRORiE  Os  [in  Anatomy]  a  Bone  of  the  Cra¬ 
nium,  call’d  alfo  Os  Occipitis.  L. 

PROROGUE,  fignifies  to  prolong,  or  put  off  to 
another  Day.  The  Difference  between  a  Proroga¬ 
tion  and  an  Adjournment,  or  Continuance  of  the 
Parliament,  is.  That  by  the  Prorogation  in  open 
Court,  there  is  a  Seffion;  and  then  fuch  Bills  as 
palled  in  either  Houfe,  or  both  Houfes,  and  had 
not  the  Affent  to  them,muft  at  the  next  Affembly 
begin  again  :  For  every  Seffion  of  Parliament  is 
in  Law  a  feveral  Parliament;  but  if  it  be  but  Ad¬ 
journed  or  Continued,  then  there  is  no  Seffion,  and 
confequently  all  Things  continued  in  the  fame 
State  they  were  in  before  the  Adjournment. 


PROSECUTOR,  in  Law,  is  he  that  follows  & 
Caufe  in  another’s  Name.  See  Promoters. 

PROSODlA,  is  that  Part  of  Grammar  which 
teaches  the  Quantity  of  Syllables,  diitinguifhing 
into  Long  and  Short,  tsV. 

PROSOPOPOEIA,  [ jrgoo-clsrosroAet ,  Gr.]  is  a 
violent  Rhetorical  Figure,  wherein  the  Speaker 
addreffes  himfelf  to  inanimate  Things  as  if  they 
were  living,  and  makes  them  fpeak  as  if  they  had 
Souls. 

PROSPHYSIS,  [&-go<rPv<ri{,  Gr.]  is  a  Coalition, 
or  growing  together,  as  w7hen  two  Fingers  are 
connected  to  each  other. 

PROSTAPHiERESIS,  Gr.]  in 

Aftronomy,  is  the  fame  with  the  Equation  of  the 
Orbit,  or  limply  the  Equation  ■  and  is  the  Diffe¬ 
rence  between  the  True  and  Mean  Motion  of  a 
Planet.  The  Angle  alfo  made  by  the  Lines  of 
the  Planets  Mean  and  True  Motion,  is  called  the 
Projlapherefs. 

PROSTATiE,  Adjl antes,  or  Corpora  Glandulo- 
fa,  are  two  Glandules  placed  near  the  Paffage  of 
the  Seed  ;  which  (as  may  be  guefs’d)  lubricate  the 
common  Paffage  of  the  Seed  and  Urine,  and  afford 
a  kind  of  a  Vehicle  to  the  Seminal  Matter,  and 
are  faid  to  provoke  the  Titillation  in  Coition  : 
Their  Moifture  being  conveyed  by  certain  little 
Tubes,  which  terminate  in  the  Palfage  near  where 
the  Seed  is  ejeCled,  and  is  emitted  at  the  fame 
time  with  it.  The  Learned  Bartholine  has  obfer- 
ved  fome  fuch  thing  in  Women. 

PROSTASIS,  a  Part  of  Surgery,  which  fills  up 
what  is  wanting;  as  we  fee  in  hollow  and  fiftulous 
Ulcers  filled  up  with  Flefh  by  Surgery.  Blanch. 

PROSTHESIS,  [wffl<r3?«-<5,  Gr.]  in  Grammar, 
is  in  the  General  a  Metaplafm,  and  in  particular 
an  Addition  of  fome  Letter  or  Letters  to  the  Be¬ 
ginning  of  a  Word,  as  Gnavus  pro  navus.  This 
is  alfo  called  Appoftion. 

PROSTOMIA,  [x-forojK'a,  Gr.]  the  Red-tin- 
Ctured  Part  of  the  Lips.  Blanchard. 

PROTECTION,  in  Law,  hath  a  general  and 
a  fpecial  Signification  :  In  the  general,  it  is  ufed 
for  that  Benefit  and  Safety  which  every  Subject, 
Denifon  or  Alien,  efpecially  fecured,  hath  by  the 
King’s  Laws.  Protection,  in  the  Special  Signifi¬ 
cation,  is  ufed  for  an  Exemption  or  Immunity 
given  by  the  King  to  a  Perfon  againfts  Suits  in 
Law,  or  other  Vexations,  upon  Reafonable  Cau- 
fes  moving  him  thereto.  Of  this  Pitz- Herbert 
maketh  two  Kinds;  the  Firft  he  calls  a Protection , 
cum  claufula  volumus,  whereof  he  mentions  Four 
Particulars:  1.  A  Protection  quia  profedhirus,  for 
him  that  is  to  pafs  overSea  in  the  King’s  Service. 
2.  A  Protection  quia  moraturus,  for  him  that  is  A- 
broad  in  the  King’s  Service  upon  the  Sea,  or  in 
the  Marches.  3.  A  Protection  for  the  King’s 
Debtor;  that  he  be  not  fued  or  attached  till  the 
King  be  paid  his  Debt  :  This  the  Civilians  call 
Moratoriam.  4.  A  Protection  in  the  King’s  Ser- 
vice  beyond  Sea,  or  in  the  Marches  of  Scotland. 

The  Second  Form  of  Protection  is  cum  claufula 
nolurnus ,  which  is  granted  moft  commonly  to  a 
Spiritual  Company  for  their  Immunity,  from  ta¬ 
king  their  Cattle  by  the  King’s  Minifters  :  But  it 
may  be  granted  alfo  to  one  Man  Spiritual  or  T em* 
poral. 

PROTEST,  in  Law,  hath  two  divers  Appli¬ 
cations  ;  One  is  by  way  of  Caution,  to  call  witnefs,- 
(as  it  were)  or  openly  to  affirm,  That  he  doth 
5  R  r  either 
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either  not  atall,  or  but  conditionally  yield  his  Con¬ 
sent  to  any  Aft,  or  unto  the  Proceeding  of  any 
Judge  in  a  Court  wherein  his  Jurifdiftion  is 
doubtful,  or  to  anfwer  upon  his  Oath  further  than 
by  Law  he  is  bound.  The  other  is  by  way  of 
Complaint,  to  Protejl  a  Man’s  Bill.  For  Example : 
If  I  give  Money  to  a  Merchant  in  France ,  taking 
his  Bill  of  Exchange  to  be  repaid  in  England  by 
one  whom  he  affigneth  ;  If  at  my  coming,  I  find 
not  my  felf  fatisfied,  but  either  delay’d  or  deny’d, 
then  I  go  to  the  Exchange ,  or  other  open  Con- 
courfe  of  Merchants ,  and  Protejl ,  That  I  am  not 
paid  :  And  thereupon,  if  he  hath  any  Goods  re¬ 
maining  in  any  Man’s  Hands  within  the  Realm, 
the  Law  of  Merchants  is,  That  I  be  paid  out  of 
them  to  my  full  Satisfaction. 

PROTESTATION,  in  Law,  is  a  Defence  of 
Safeguard  to  the  Party  which  maketh  it,  from  be¬ 
ing  concluded  by  the  Aft:  he  is  about  to  do,  that 
Iffiue  cannot  be  joined  by  it. 

PROTHESIS,  Profhefis ,  [with  Chirurgeons ]  is 
the  filling  up  of  what  was  before  wanting,  as  the 
filling  up  of  fiftulous  Ulcers  with  new  Flefh. 

•  PROTHYRUM,  falSef,,  Gr.]  a  Porch  at 
the  outward  Door  of  a  Houfe  or  Portal. 

PROTHYRIS,  Prothyride ,  [in  Architecture']  fo 
Vignola  calls  a  particular  Key  of  an  Arch,  an  In- 
ftance  of  which  may  be  had  in  the  lonich  Order, 
which  confifts  of  a  Roll  ofWater-Leaves  between 
two  Reglets  and  two  Fillets  crown’d  with  a 
Dorick  Cymatium  ;  the  Figure  being  much  like 
that  of  a  Modillion. 

PROTHYRIS,  [in  the  antient  Architecture ]  is 
fometimes  ufed  for  the  Quoin  or  Corner  of  a 
Wall ;  and  at  other  times  for  a  crofs  Beam  or  o- 
verthwart  Rafter. 

PROTOPATHIA,  is  a  Primary  Difeafe  not 
caufed  by  another. 

PROTRACTING-Pte,  is  a  fine  Needle  faft- 
ned  in  a  Piece  of  Wood,  Ivory,  &c.  ufed  to  prick 
off  any  Degrees  and  Minutes  from  the  Protractor. 

PROTRACTOR,  is  an  Inftrument  ufed  in  Sur¬ 
veying  :  It  is  commonly  made  of  a  well-polilh’d 
thin  Piece  of  B-rafs,  and  confifteth  of  a  Semi-circle 
divided  into  Degrees,  and  a  Parallelogram  with 
Scales  upon  it,  and  may  be  of  any  Bignefs  defir’d. 
But  this  Inftrument  is  fo  well  known,  that  there 
needs  no  farther  Defcription. 

Its  Ufe  is  chiefly.  To  lay  down  an  Angle  of  any 
afligned  Quantity  of  Degrees  :  Or,  an  Angle  be¬ 
ing  Protracted ,  to  find  the  Quantity  of  Degrees  it 
contains  readily;  which  is  of  great  Ufe  in  Plot¬ 
ting,  and  making  of  Draughts,  &c. 

PROTRACTOR  Improv'd ,  a  Machine  like 
the  former;  but  furnifhed  with  a  little  more  Ap¬ 
paratus  whereby  an  Angle  may  be  fet  off  to  a 
Minute,  which  cannot  be  done  by  the  other. 

PROTRACTOR  [with  Surgeons J  an  Inftru¬ 
ment  for  drawing  any  foreign  or  difagreeable  Bo¬ 
dies  out  of  a  Wound  or  Ulcer  in  like  manner  as 
the  Forceps. 

PROTUBER  ANCE  [in  Anatomy ]  an  Eminence 
or.  Tumour  that  Projefts  or  puts  out  beyond  the 
reft. 

PROVER  [in  Laid]  an  Approver  or  a  Perfon 
who  confefling  Felony,  Appeals  or  Accufes  ano¬ 
ther  of  the  fame;  fo  called  becaufe  he  is  obli¬ 
ged  to  prove  what  he  alledges  in  his  Appeal-. 

PROVINCE,  was  ufed  among  the  Romans  for 
a  Country  without  the  Limits  of  Italy,  and  gained 


to  their  Subjeftion  by  the  Sword.  But  with  us 
the  Word  is  molt  commonly  ufed  for  the  Circuit 
of  an  Archbilhop’s  Jurifdiftion  ;  and  in  fome  of 
our  Statutes  ’tis  ufed  for  a  County. 

PROVISION,  in  the  Canon  Law,  is  ufed  for 
the  providing  of  a  Bifhop  or  any  other  Perfon,  an 
Ecclefiaftical  Living,  by  the  Pope,  before  the  In¬ 
cumbent  be  dead.  ’Tis  called  alfo  Gratia  expe¬ 
ct  ativ  a,  and  Mandatum  de  Providendo. 

PROVISIONS.  The  Afts  to  reftrain  the  ex¬ 
orbitant  abufe  of  Arbitrary  Power,  made  in  the 
Parliament  at  Oxford ,  1258,  were  called  Provifi- 
ons ;  becaufe  they  provided  againft  the  King’s  Ab- 
foluteWill  and  Pleafure. 

PROVISO,  is  a  Condition  inferted  into  any 
Deed,  upon  the  Obfervance  whereof  the  Validity 
of  the  Deed  depends ;  but  fometimes  it  is  only  a 
Covenant.  It  hath  alfo  another  Signification  in 
Matters  Judicial,  as  if  the  Plaintiff  or  Demandant 
defift  in  profecuting  an  Aftion,  by  bringing  it  to  a 
Trial;  the  Defendant  or  Tenant  may  take  out  a 
Venire  facias  to  the  Sheriff,  which  hath  in  it  thefe 
Words,  Provifo  quod ,  &c.  to  this  End,  That  if 
the  Plaintiff  take  out  any  Writ  to  that  Purpofe, 
the  Sheriff  fhall  fummon  but  one  Jury  upon  them 
both:  In  which  Cafe,  we  will  call  it  going  to 
Trial  by  Provifo. 

PROVISO,  in  the  Sea-Phrafe,  for  a  Ship  to 
Moor  a  Provifo,  is  for  her  to  have  one  Anchor  out, 
and  alfo  a  Hawfer  afhore,  and  fo  fhe  is  moored 
with  her  Head  to  the  Shore  with  two  Cables. 

PRO  VISOR,  is  he  that  fues  ioRomefov  aPro- 
vifton  ;  which  fee. 

PROVOST  Marjhal,  of  an  Army,  is  one  ap¬ 
pointed  to  fecure  Deferters,  and  all  other  Crimi¬ 
nals  :  He  is  to  go  often  abroad  round  the  Army, 
to  hinder  the  Soldiers  from  Pillaging  :  ’Tis  part  of 
his  Office  to  indite  Offenders,  and  to  execute  the 
Sentence  pafs’d  upon  them.  He  likewife  regu¬ 
lates  the  Weights  and  Meafures,  and  the  Price  of 
all  Provifions,  &c.  in  the  Army.  There  is  alfo  a 
PROVOST  Marjhal  in  the  Royal  Navy,  who 
hath  charge  of  thePrifoners  taken  at  Sea.  13  Car. 
II.  c.  9. 

PROXIMITY  [. ProximitasL .]  nearnefs,  either 
in  refpeft  of  Place,  or  Blood,  or  Alliance. 

PROXY,  [ Procurator ,  L.]  a  Deputy  or  Perfon 
who  officiates  in  the  room  of  another. 

PROW  of  a  Ship,  is  that  Part  of  her  Fore-cafle 
which  is  Aloft ,  and  not  in  in  the  Hold ;  and  is  pro¬ 
perly  that  which  is  between  the  Chafe  and  the 
Loof 

PRUDENCE,  is  by  the  Writers  of  Ethicks  de¬ 
fined  to  be  a  Habit  of  the  Mind,  by  which  a  Man 
judges  and  determines  truly  how  he  Ihould  aft 
and  proceed,  what  he  fhould  do  or  avoid,  in  all 
things  relating  to  his  Temporal  or  Eternal  Advan- 
tage,  foas  to  rende-r  himfelf  happy  here  and  here¬ 
after. 

PRUINA  [in  Phyftology]  hoar  Froft,  a  Concre¬ 
tion  of  the  Dew,  made  by  the  Violence  of  the 
external  Cold. 

PRUNELLA  [in  Phyfck]  a  Drynefs  of  the 
Tongue  and  Throat,  which  happens  in  continual 
Fevers,  efpecially  acute  ones,  attended  with  a 
heat  and  rednefs  of  the  Throat,  and  a  Scurf,  co¬ 
vering  the  Tongue,  which  is  fometimes  whitifh 
and  fometimes  blackilh. 

PRU NELL/E  Sal.  See  Sal  Prunella. 
PRUNIFEROUS  Trees  or  Shrubs,  are  fuch 
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whofe  Fruit  is  pretty  large  and  foft,  with  a  Stone 
in  the  middle  ;  in  this  kind  the  Flower  adheres 
to  the  Bottom  of  the  Bafe  of  the  Fruit. 

PRURITUS  [in  Medicine J  a  Senfation  of  the 
Skin,  commonly  called  Itching;  which  is  fuppos’d 
to  proceed  from  an  Obftrudlion  in  the  Extremi¬ 
ties  of  the  capillary  Veins;  fo  that  they  cannot 
take  up  the  redundant  Blood  of  the  Members  to 
convey  it  back  again  to  the  Heart;  whence  as 
there  is  a  frefh  Stock  of  Blood  continually  fent 
into  the  Part  by  the  incefiant  Pulfation  of  the 
Heart,  the  Fibres  become  ftretched  or  diftended 
preternaturally,  and  hence  proceeds  the  uneafy  ti¬ 
tillating  Senfe  of  Itching. 

PRY  AN  Lin,  is  a  fort  of  Tin  that  is  found 
mix’d  with  a  Gravelly  Earth,  fometimes  White, 
but  ufually  Red  ;  ’tis  not  half  fo  good  as  the  other 
which  is  made  out  of  Stone. 

PSAMMISMUS,  Gr.]  a  Bath  of 

dry  and  warm  Sand,  wherewith  the  Feet  of  Men 
in  the  Dropfy  are  dried.  Blanchard. 

PSEUDODIPTERON,  [of  falfe,  and 
$'izr'}et>oi  of  twice,  and  irhfov,  Gr.  a  Wing]  is 
an  ancient  Form  of  a  Temple,  compalled  about 
with  but  one  Row  of  Pillars,  and  which  Row 
from  the  Wall,  is  at  the  Diftance  ufually  of  two 
Rows  of  Pillars. 

PSEUDOSTELLA,  [of  and  Stella ,  L.J 
in  Aftronomy,  fignifies  any  kind  of  Comet  or 
Phaenomenon  newly  appearing  in  the  Heavens  like 
a  Star. 

PSOAS  Magnus,  or  Lumbalis ,  [of  Gr. 
the  Loins']  is  a  Mufcle  of  the  Loins,  which  proceeds 
from  all  the  Vertebres  of  the  Loins  and  their 
tranfverfe  Precedes  internally  and  laterally,  within 
the  Cavity  of  the  Abdomen  ;  from  thence  defeend- 
ihg  over  the  fuperior  Part  of  the  Os  Sacrum  and 
Spine  of  the  Ilium ,  where  it’s  joined  with  the  fle- 
ftiy  Fibres  of  the  Iliacus  Internus ,  with  which  it  is 
inseparably  united  to  their  partly  Flefhy  and  part¬ 
ly  Tendinous  Infertions  in  the  inferior  Part  of  the 
lefler  Trochanter  of  the  Thigh-Bone:  It’s  Ufe  is, 
together  with  the  Iliacus  Internus ,  to  move  the 
Thigh  forwards. 

PSOAS  Parvus,  is  a  Mufcle  of  the  Thigh,  which 
arifes  flefhy  from  the  fuperior  Part  of  the  hxitVer- 
tebra  of  the  Loins,  internally  and  laterally  within 
the  Abdomen,  immediately  below  the  Cavity  of  the 
Diaphragm,  whence  descending  obliquely  inwards 
towards  the  Pelvis  Abdominis  (where  it  ceafes  to 
be  Flefhy)  in  a  manner  embracing  the  Pfoas  Mag¬ 
nus,  and  is  inferted  with  a  thin,  broad,  ftrong 
Tendon,  to  that  Part  of  the  Os  Pubis ,  where  it  is 
join’d  to  the  Os  Ilium :  This  Mufcle,  with  its  Part¬ 
ner  adding,  aflifls  the  Refli  Abdominis  in  drawing 
the  OJfa  Pubis  upwards,  as  in  railing  our  Selves 
from  a  decumbent  Pofture.  Thus  Rope-Dancers 
hang  by  their  Hands,  and  raife  the  inferior  Parts 
of  their  Bodies,  to  take  hold  of  a  Rope  with  their 
Feet.  Tho’  their  proper  Action  is  to  bend  the 
Loins,  yet  their  Tendons  embracing  the  Pfoas 
Magnus  and  Iliacus  Internus,  (which  we  have  fre¬ 
quently  obferved  to  extend  over  the  inferior  Parts) 
not  unlike  the  FafciaTendinofa  Cubiti  and  Lata  of 
the  Thigh,  do  alfo  Corroborate  them  in  their  A- 
<Stion.  Coivpcr : 

PSOROFHTHALMY;  [of  a  Scab,  and 
Gr.  an  Eye]  an  Ophthalmy ,  or  Inflamma¬ 
tion  of  the  Eyes  with  itching.  Blanchard. 


PSYCHROMET  ER,  [4/Vx?lf*-eT£*v  of 
and  *1*?*",  Gr.  meafure]  an  Inftrument  for  mea¬ 
suring  the  Degree  of  Moifture  or  Humidity  of 
the  Air,  the  fame  as  Hygrometer. 

PSYCHTICA,  [of  I'vx&y  Gr.  Cold]  are 
cooling  Medicines  againft  the  Scab.  Blanchard. 

PTARMICA,  [ar/<S£tt<K«  of  7r']ct£iccop.ctl,  Gr.  to 
Sneeze]  or  Sternutatoria,  are  thofe  things  which 
being  endowed  with  a  more  piercing  Acrimonv 
than  the  Errhinaceous  Medicines,  do  fo  extreme¬ 
ly  irritate  and  fhrivel  up  the  Membranes  of  the 
Brain,  that  it  fends  forth  the  pituitous  Humour 
at  the  Noftrils,  in  an  extraordinary  Meafure,  and 
fo  caufe  Sneezing.  Blanchard. 

PTERYGOIDES,  [*7 of  »7*e»S,  a 
Wing,  and Gr.  Form]  are  two  Apophyfes  of 
the  Os Sphenoides  fo  call’d  from  their  refemblance 
to  the  Wings  of  a  Bat. 

PTERIGOPALATINUS,  [of  a  Wing, 
and  Palatum,  the  Palate  ]  or  Sphterigopalati- 
nus,  is  a  Mufcle  of  the  Gargareon,  whofe  for¬ 
mer  Appellation  intimates  its  Progrefs  and  Inser¬ 
tion  ;  the  latter  its  Origin  alfo.  This  arifes  from 
the  Procefs  of  the  OsSphanoides,  and  defeends  ac¬ 
cording  to  the  Length  of  the  Interftice  made  by 
the  internal  Ala  of  the  OsSphanoides,  and  Mufculus 
Pterigoidaus  Internus  of  the  lower  Jaw;  and  be¬ 
coming  Tendinous,  marches  over  the  Procejfus 
Pterigoides,  and  is  inferted  to  the  Fore-part  of  the 
Gargareon.  The  Tendon  of  this  pafles  over  the 
Pterigoidal  Procefs,  which,  like  a  Pulley,  gives  it 
a  different  Power  from  that  of  the  Sphanopalati- 
nus,  tho’  they  have  both  their  Origin  from  the 
fame  Place.  Wherefore,  contrary  to  that,  This 
draws  the  Gargareon  downwards ;  which  Contri¬ 
vance  in  Nature  is  no  lefs  remarkable,  than  any 
of  thofe  where  the  like  Artifice  of  a  Trochlea  is 
made  ufe  of. 

PTERIGOPHARYNG^EUS,  [of  and 
Gr.]  is  a  Mufcle  which  arifes  thin  and 
flefliv  from  both  the  Pterigoidal  Procefles  of  the 
Os  Cuneiforme •,  alfo  from  the  Root  of  theTongue, 
and  Extremities  of  the  OsHyoides-,  from  thefe  Pla¬ 
ces  its  flefhy  Fibres  run  in  a  Semi-circular  man¬ 
ner,  embracing  the  fuperior  and  back  Part  of  the 
glandulous  Membrane  of  the  Fauces ,  where  they 
meet  in  a  middle  Line.  When  this  Mufcle  adds, 
it  brings  the  middle  or  back  Part  of  the  Fauces  to¬ 
wards  a  Plain,  by  which  means  the  Tonfilla,  toge¬ 
ther  w’ith  the  reft  of  the  Glandules,  are  comprefs’d 
in  the  Evacuation  of  their  Mucus,  to  join  with  the 
Aliment  in  its  Defcent  into  the  Stomach  in  Deglu¬ 
tition ;  and  at  other  times  to  promote  Screation  ; 
in  which  this  Mufcle  is  the  chief  Inftrument :  That 
the  Tonfilla  approach  towards  each  other,  is  obfer- 
vable,  when  we  infpedt  thefe  Parts  in  living  Per- 
fons. 

PTERIGOSTAPHYLINUS,  [of  *7*«  and 
rxQvXr.,  a  Grape]  Ext  emus ,  is  a  Mufcle  which 
moves  the  Uvula,  arifing  from  a  fmall  Protube¬ 
rance  upon  the  underSide  of  the  Body  of  the  Os 
Sphenoides,  and  goes  direddly  to  be  inferted  into 
the  hinder  Part  of  the  Uvula. 

PTERIGOSTAPHYLINUS  Internus ,  is  a 
Mufcle  which  moves  the  Uvula,  arifing  from  a 
fmall  Protuberance  of  the  Os  Sphenoides ,  and 
growing  into  a  fmall  Tendon,  which  pafles  over 
a  fmall  round  Procefs  like  a  Hook,  of  the  Pro- 
cejjits  Pterigoidaus  ;  from  thence  reverting,  it’s 
inferted  into  the  Fore- part  of  the  Uvula. 

PTERY- 


PTERYGIUM,  [V7fftJy»0v,  Gr.  a  little  JVing J 
is  the  Wing  or  round-rifing  of  the  Nofe  or  Eye, 
or  the  Procefs  of  the  Bone  Sphanoides ,  which  is 
like  a  Wing.  Alfo  a  membranous  Excrefcence  a- 
bove  the  horney  Tunic  of  the  Eye,  call’d  Unguis 
and  Ungula ,  growing  for  the  moft  part  from  the 
inner  Corner,  towards  the  Apple  of  the  Eye,  and 
often  obfcuring  it.  Blanchard. 

PTERYGOID/EUS,  [of  *-7^,  and  «T^,  Gr. 
Form ]  lnternus  and  Externus ,  are  two  Mufcles  ari- 
fing  from  the  Procejfus  Pterygoides ,  or  Aliformis  of 
the  Or  Sphanoides.  Their  Ufe  is  to  move  the 
Jaw  from  Side  to  Side. 

PTERYSTAPH YLINI,  [of  *-7^1  and 
Gr.]  are  Mufcles  of  the  Uvula  or  Gargareon ,  and 
were  fo  named  by  Riolanus  ;  but  the  Accurate  Dr. 
Croon  changed  their  Names  into  Sphanopalatinus 
and  Pterygopalatinus ,  or  Sphanopterigopalatinus.  (See 
thofe  Words.)  Their  Ufe  is  to  give  various  Mo¬ 
tions  to  th eUvula. 

PTISAN  A,  [vlia-M  jj,  Gr.]  Ptifan ,  is  a  Deco¬ 
ction  of  Pearl-Barley,  Liquorifh,  Raifins,  &c.  be¬ 
ing  a  cooling  pleafant  Drink  for  one  in  a  Fever, 
and  much  ufed  by  the  French. 

PTOLEMAICK  Syjlem  of  the  Heavens,  was 
that  invented  by  Ptolemy  ;  in  which  he  fuppofcs 
the  Earth  immoveable  any  way  in  the  Centre  of 
the  Univerfe,  round  about  which  the  Moon  firft 
moves  in  a  Circle ;  next  her  Mercury ,  then  Venus  \ 
above  whom  moves  the  Sun  then  Mars ;  above 
him  Jupiter ,  and  la  ft  of  all  Saturn ,  all  in  the  Zo- 
diack  from  Weft  to  Eaft.  Above  Saturn  he  pla¬ 
ces  the  Sphere  of  the  fix’d  Stars,  which  he  fuppo- 
fes  to  move  flowly  alfo  from  Eaft  to  Weft,  on  the 
Poles  of  the  Ecliptick,  while  the  fix’d  Stars 
themfelves,  and  all  the  Planets,  move  from  Eaft 
to  Weft,  on  the  Poles  of  the  Equator,  in  the  fpace 
of  a  Natural  Day,  or  24  Hours.  This  Vulgar 
Syftem  of  Aftronomy,  in  which  I  omit  to  men¬ 
tion  the  Epicycles  and  Deferents ,  5cc.  with  which 
they  endeavoured  to  folve  the  Phenomena  which 
did  almoft  all  of  them  contradict  this  Scheme  was 
plainly  overturned  and  refuted  as  foon  as  ever  the 
ufe  of  theTelefcope  acquainted  us  with  the  Pha- 
fes  of  Venus  and  Mercury ;  for  from  thence  it  was 
apparent,  that  their  Orbits  included  the  Sun,  and 
therefore  by  degrees  it  came  to  be  quite  difufed, 
and  confequently  I  fhall  fay  no  more  of  it. 

PTYALISM,  [*-7 Gr.]  a  Difcharge 
of  Saliva  through  the  Glands  of  the  Mouth,  whe¬ 
ther  it  amount  to  an  abfolute  Salivation  or  not. 

PTYLOSIS,  is  a  Difeafe  when  the  Brims  of 
the  Eye-lids  being  grown  thick,  the  Hairs  of  the 
Eye  -brows  fall  off.  Blanchard. 

PUBIS  OS.  See  Peflinis  Os. 

PUDDINGS,  in  a  Ship,  are  Ropes  nailed  to 
the  Arms  of  the  Main  and  Fore-Yards,  near  the 
Ends,  and  then  at  3  or  4  due  diftances  inwards 
one  from  another,  in  order  to  keep  the  Robbins 
from  galling  or  wearing  afunder  upon  the  Yards, 
when  the  Top-fail-Sheets  are  haled  home. 

They  call  alfo  thofe  Ropes  which  are  wound  a- 
bout  the  Rings  of  Anchors  to  fave  the  Clinch  of 
the  Cable  from  being  galled  with  the  Iron,  by 
this  Name.  So  that  when  the  Ring  is  fo  ferved, 
’tis  called  the  Pudding  of  the  Anchor. 

PUDICAE  Planta,  the  fame  with  fenfitive 
Plants  ;  which  fee. 

PUGILLUS,  is  an  handful  of  any  Herb’.  O- 


thers  interpret  it,  as  much  as  may  be  taken  up  with 
the  Thumb  and  two  Fingers. 

PUISNE,  or  Puny  j  the  Lawyers  term  for 
Younger. 

PULLET,  in  a  Ship,  is  a  little  Room  within 
her  Hold,  in  which  the  Pigs  of  Lead,  or  fuch  like 
weighty  things  are  put,  that  the  Ship  may  be  well 
ballafted  in  a  little  Room. 

PULLEY,  is  a  compounded  Mechanick  Pow¬ 
er,  confifting  of  one  or  more  Shivers  or  Rundles 
with  proper  Blocks,  &c.  to  raife  up  any  Weight, 
&c.  and  this  Inftrument  fo  fitted  is  called  Trochlea 
or  the  Pulley  ;  and  at  Sea  with  Ropes,  &c.  fitted 
fo  to  it,  it  is  called  a  Tackle. 


In  every  Pulley,  from  the 
Pofition  and  Number  of  the 
Shivers,  you  may  know  how 
much  the  Weight  TV\s  dimi- 
nifhed,  by  making  the  Vis 
Matrix ,  or  Power,  to  be  to 
the  Weight :  as  r  totheNum- 
ber  of  the  parts  of  the  Rope 
going  up  and  down. 

Only  this  you  muft  ob- 
ferve,  that  it  is  the  lower  Pul¬ 
leys,  or  Blocks  with  Shivers, 
that  give  any  Force  to  the 
Motion;  for  if  a  Weight  hang 
on  any  upper  Pulley  or  Shiver, 
it  will  require  a  Power  to  fu- 
ftain  it  that  fhall  be  fully  e- 
qual  to  the  Weight. 


Fig.  1. 


Thus  if  a  Weight  hang  as  in  the 
Pofition  a  IV,  it  would  certainly 
fall,  if  a  Force  or  Power  equal  to 
it  did  not  hold  the  Rope  b  d. 

And  all  upper  Shivers  being  eve¬ 
ry  where  of  the  fame  Nature,  none 
of  them  can  conduce  any  thing  to¬ 
wards  eafing  the  Power  or  lighten¬ 
ing  the  Weight;  but  they  only 
ferve  for  the  Convenience  of  the 
Motion. 


Fig.  2. 


But  if  you  fuppofe  the  Weight  /F(as  in  Fig.  1.) 
to  be  fuftained  by  the  Hook  h ,  above  the  Block 
a  b ,  then  ’tis  plain  that  the  Hook  h  will  fuftain 
juft  half  the  Weight,  and  therefore  the  Power  at 
P  need  be  but  equal  to  half  the  Weight  W ;  for 
’tis  all  one  as  if  the  Weight  were  hung  to  the 
middle  of  a  Balance  or  Libra  a  b ,  whofe  equal 
Arms  were  upheld  by  two  feveral  Strings,  as  ha 
and  P  b. 

’Tis  alfo  apparent  in  Fig.  1.  That  in  order  to 
raife  the  Weight/^,  the  Height  of  one  Foot,  each 
part  of  the  Rope,  viz.  h  a  and  P  p  ;  (accounting 
downwards  from  the  Hook  h)  muft  be  made  a 
Foot  fhorter,  i.  e.  the  Power  muft  move  two  Feet, 
in  order  to  raife  the  Weight  but  one :  Wherefore 
in  this  Engine,  the  way  of  the  Power  is  double  to 
that  of  the  Weight  ;  and  therefore  their  Celeri¬ 
ties  will  alfo  be  in  the  fame  Ratio  ;  wherefore  if 
the  Power  be  to  the  Weight  as  1  :  to  2,  its  Mo¬ 
ment  will  be  equal  to  that  of  the  Weight,  and  fo 
will  fuftain  the  Weight. 
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If  the  Weight  he  fuftained  by  3  turns  of  the 
Rope,  and  be  made  lo  afcend  one  Foot  (as  in  Fig. 

3.  )  then  each 


(„.l  ^ 

•> 


Pa  it,  o  Turn, 

or  Fall  of  the 
Rope  mult  be 
fhortened  1  Foot 
(reckoning as  be¬ 
fore)  from  the 
Hook  at  h  and 
this  cannot  be 
done  unlefs  the 
Power  in  P  move 
three  Feet :  Here 
therefore  the  way 
of  the  Power  is 
triple  to  that  of 
the  Weight,  as  is 
alfo  its  Celerity  ; 
wherefore  if  the 
Power  be  to  the 
Weightas  1  to  3, 
or  one  third  of  it, 
it  will  fuftain  the 
Weight. 


And  fo  on  in  the  4 th  Fig.  the  Power  P  muft 
be  one  fourth  of  the  Weight,  &c. 


T  he  Fully  is  a  Wheel  not  only  turning  round 
its  Axis ,  but  made  fo,  that  at  the  fame  time  ’tis 
drawn  up  by  a  Rope  or  Cord  that  goes  round  it: 
Tliis  may  be  confidered  as  a  perpetual  Homodrb- 
mous  Lever  or  Vetdis  \  for  the  Cord  which  is  put 
over  the  Wheel  A  F  C  being  fa  fined  at  one  End 
at  D,  and  the  other  End  at  E  being  drawn  or 
held  by  fome  Power,  fo  that  the  Weight  lufpendcd 
from  the  middle  of  the  Wheel 
AF  C,  be  kept  in  /Equilibria ;  ’tis 
then  plain,  that  the  moving  Force 
is  apply’d  to  the  lower  Pulley  or 
Shiver  in  A\  one  of  the  Extremes 
of  the  Lever  A  C,  the  other  Ex¬ 
treme  C  riling  on  the  fix’d  Rope  or 
Chord  D  C  as  on  an  Hypomochlion. 

’Tis  plain  alfo,  that  the  Weight  F 
is  fufpended  from  the  middle  Point 
B,  and  confequently  as  A  C,  the 
diftanceof  the  movingForce  from 
the  Hypomochlion ,  to  B  C,  the  di- 
ftance  of  the  Point  of  Sufpenfion 
of  the  Weight  from  the  fame 
(that  is,  as  2  to  1 )  : :  fo  is  reciprocally  (from  the 
Nature  of  the  Lever)  the  Weight  F  to  the  Force 
fuftaining  it  in  E  ;  and  confequently  one  under- 
Pulley  takes  off  always  half  the  Weight,  or  raifes 
double  the  Weight  with  the  fame  Power  or 
Force. 

But  if  the  Pulley  be  fix’d  above  only,  it  affords 
no  help  towards  lifting  up  the  Weight  more  eafilyj 
for  here  the  moving  Force  in  E 
muft  be  equal  to  the  Weight  in 
W-,  becaufe  the  Hypomochlion  in 
this  Cafe  is  in  the  middle  at  B  ; 
and  confequently  the  Weight  and 
Power  equidiftant  from  it,  as  in 
the  Balance. 

The  upper  Pulleys  or  Shivers 
then  are  of  no  other  ufe  but  to 
facilitate  theMotion  of  this  Rope 
by  their  Volubility  and  apt  Poli- 
tion. 

So  that  to  eftimate  the  Power 
of  the  Combination  of  never  fo 
many  Shivers  or  Pulleys  put  to¬ 
gether,  you  need  only  double  the 
Number  of  the  lower  Shivers ,  or  of  the  Cords  which 
pafs  over  them  ivithout  confi dering  the  upper  ones , 
and  they  ivill  give  you  the  Multiple  of  the  Weight  to 
he  rat  fed  this  way ;  in  comparifon  of  what  could 
be  rafed  without  any  fuch  help  by  the  fame  Pow¬ 
er. 

So  the  Force  of  50/L  in  a  Pulley  with  two 
lower  Shivers  will  raife  four  times  as  much,  viz. 
zoolb. 

If  the  Force  of  50 lb.  and  the  Weight  zoolb.  be 
both  given,  and  the  Number  of  Shivers  be  requi¬ 
red,  ’tis  plain  you  muft  divide  200  by  50  ;  that 
is,  the  Weight  by  the  Power ,  and  the  Quotient  will 
be  4,  the  Number  of  Ropes,  and  the  half  of  that 
is  the  Number  of  lower  Shivers. 

If  ti  e  Weight,  fuppofe  1000  lb.  be  given,  and 
the  Number  of  Pulleys  or  Ropes,  fuppofe  4  ;  then 
divide  the  Weight  by  the  Pulleys,  and  the  Quoti¬ 
ent  is  the  Power  or  Force  required  ;  viz.  250 lb. 
And  this  Method  of  proceeding  will  give  you  the 
Deftderata  in  any  Combination  of  Pulleys,  and  in 
any  Conjugation  of  many  Combinations. 
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PUBERTY  [ Pubertas ,  L.]  a  Term  in  the  Ci¬ 
vil  Law,  implying  a  natural  Majority;  or  the 
Age  wherein  a  Perfon  is  allowed  to  contract  Mar¬ 
riage,  i.e.  at  14  Years  in  Boys,  and  iz  in  Maids, 
and  full  Puberty  is  at  1 8. 

PUBES  [in  Anatomy ]  the  external  Parts  of  the 
Pudenda ,  or  Parts  of  Generation  in  both  Sexes. 

PULMONARIA  Arteria ,  or  Vena  Artenofa , 
is  a  Veflel  in  the  Breaft,  arifing  immediately  out 
of  the  Right  Ventricle  of  the  Heart ;  its  Mouth  is 
not  fo  large  as  that  of  the  Cava:  It  has  three 
Valves,  called  Sigmoidales  or  Semilunar  es.  ItsUfe 
is  to  carry  the  Blood  from  the  right  Ventricle  of 
the  Heart  to  the  Lungs,  and  its  Coat  is  double, 
like  that  of  the  Arteries. 

PULMONARIA  Vena ,  or  Arteria  Venofa,  is  a 
Veflel  of  the  Heart,  which  difcharges  it  felf  thro’ 
the  left  Auricle  into  the  Ventricle  of  the  fame  fide ; 
for  after  it  has  accompanied  the  Wind-pipe  and 
Arteria  Pulmonaris  in  all  their  Branchings  in  the 
Lungs ;  and  by  its  fmall  Twigs  has  received  the 
Blood  out  of  the  Artery,  all  thefe  T wigs  are  united 
firft  into  two  Trunks  {viz.  the  Right  and  Left)  af¬ 
terwards  into  one,  which  opens  into  the  Left  Ven¬ 
tricle  of  the  Heart.  This  Vein  hath  no  Valve  in  it, 
except  that  at  its  opening  into  the  Left  Ventri¬ 
cle,  where  at  its  Orifice  are  placed  two  Membra¬ 
nous  Valves,  called  Mitrales  from  their  Form  re- 
fembling,  when  joined,  fomething  of  a  Mitre. 
Thefe  are  very  ftrong  and  firm,  to  fuftain  the  vio¬ 
lent  Motion  of  the  Blood,  and  to  hinder  it  from 
returning  back  again  into  this  Vein,  and  to  diredt 
its  Courfe  to  the  Aorta,  whofe  Orifice  opens  in 
the  Syjiole  of  the  Ventricle. 

PULMONARY-T^/r,  are  thofe  which  carry 
the  Blood  from  the  Heart  to  the  Lungs,  and  back 
again,  being  two  in  Number,  viz.  the  Pulmonary 
Veiny  and  the  Pulmonary  Artery ;  which  fee. 

PULPA,  is  the  flefhy  Part  of  Fruits,  Roots,  or 
other  Bodies,  which  is  extracted  by  Infufion  or 
Boiling,  and  palling  through  a  Sieve ;  as  the  Pulp 
of  Tamarinds ,  Althea ,  Dates,  See. 

PULSE,  by  Mathematical  Naturalifts,  is  the 
Term  ufed  for  that  Stroke  with  which  any  Me¬ 
dium  is  affedted  by  the  Motion  of  Light ,  Sound , 
Sec.  through  it. 

Arid  the  Admirable  Sir  Ifaac  Newton  demon- 
ftrates,  lib.  z.  prop.  48 .Princip.  That  the  Velo¬ 
cities  of  the  Pul fes,  in  an  Elaftick  Fluid  Medium 
(whofe  Elafticity  is  proportionable  to  its  Denfity) 
are  in  a  Ratio,  compounded  of  half  the  Ratio  of 
the  Elaftick  Force  diredtly,  and  half  the  Ratio  of 
the  Denfity  inverfly.  So  that  in  a  Medium,  whofe 
Elafticity  is  equal  to  its  Denfity,  all  Pulfes  will 
be  equally  fwift. 

PULSUS,  the  Pulfe,  is  the  immediate  Index  of 
the  Heart,  by  the  Mediation  whereof  the  Blood 
is  diffufed  through  the  whole  Body,  and  is  diffe¬ 
rently  affedted  thereby,  according  to  the  different 
Influx  of  the  Animal  Spirits ;  the  Motion  where¬ 
of  is  chiefly  to  be  attributed  to  the  circular  and 
diredt  Fibres.  Others  affirm  it  to  be  the  Dilata¬ 
tion  and  Contradfion  of  the  Heart  and  Blood.  A 
Pulfe  is  either  Natural  or  Preternatural;  of  the  for¬ 
mer  we  have  fpoken  already;  the  latter  is  fuch 
as  is  different,  according  to  the  different  Circum- 
ftances  of  the  Fibres  and  Animal  Spirits  ;  to  wit, 
ffrong,  weak,  fwift ,  fow,  equal ,  unequal ,  intermit¬ 
tent ,  Si  c. 


PULSES,  according  to  Dr.  Abercromby ,  are  ei¬ 
ther, 

Pulfe  Unequal ,  is  either  in  refpedt  of  Time  or 
Strength;  that  is,  either  it  lfrikes  quicker  and 
flower,  or  elfe  ftronger  and  weaker. 

Pulfe  Interrupted ,  is  when  the  Strokes  are  much 
fmaller  than  ufual,  or  their  Interval  much  grea¬ 
ter. 

Pulfe  Intenfe  is  that  whofe  Stroke  is  very  hard, 
(the  Parts  being  as  it  were  upon  a  bent)  or  elfe  this 
Strength  is  made  up  with  the  Multiplicity  and  Fre¬ 
quency  of  lefs  Mications,  as  in  the  Heights  of 
Fevers. 

Pulfe  Remifs,  is  that  whofe  Strokes  are  lefs  quick, 
or  leis  ftrong,  and  in  Sicknefs  fhews  more  Dan¬ 
ger  than  the  other. 

Pulfe  Superficial ,  is  that  which  fhews  an  exadl 
Temperament  of  Body,  as  alfo  a  free  and  merry 
Temper  of  Mind. 

Pulfe  Deep,  fhews  aDifpofition  of  Melancholy, 
Afthmas,  Lethargy,  Ufr.  and  is  more  frequent  in 
the  Aged  than  the  Young. 

Pulfe  Leaping ,  is  faid  to  portend  no  great  Dan¬ 
ger. 

Pulfe  Trembling,  fhews  great  Extremity. 

Pulfe  Wandring ,  is  that  which  is  fometimes  felt 
in  one  place,  and  fometimes  in  another,  and  fome¬ 
times  no  where,  and  is  never  but  a  few  Minutes 
before  Death. 

PULSION,  is  the  driving  or  impelling  of  any 
thing  forward.  See  Attraction. 

PULVERIZATION,  in  reducing  any  Body 
into  a  fine  Powder,  which  is  done  by  beating  Fri¬ 
able  Bodies  in  a  Mortar ;  but  to  Pulverize  Malle¬ 
able  ones,  or  fuch  as  will  fpread  under  the  Ham¬ 
mer,  fome  other  Helps  and  Artifices  muft  be  made 
ufe  of.  To  Pulverize  Tin  and  Lead,  proceed  thus : 
Get  a  round  wooden  Box,  which  rub  well  with 
Chalk  all  over  on  thelnfide;  then  melt  the  Me¬ 
tal,  and  pouring  a  little  of  it  nimbly  into  the  Box, 
fhut  the  Lid,  and  fhake  the  Box  ftrongly  and  quick, 
and  the  Metal  will  be  reduced  by  it  into  a  Powder. 
And  this  is  a  very  ufeful  thing  to  know,  tho’  it  be 
plain  and  eafy  ;  becaufe  by  this  means  thefe  Me¬ 
tals  are  rendred  fit  for  feveral  Operations,  and 
will  eafily  be  mixed  with  Salts  or  other  Things. 

PULVINATA,  in  Architecture,  is  the  Term 
for  a  Freeze ,  which  fwells  out  like  a  Pillow. 

PULVIS  Fulminans.  Mix  well  together  three 
parts  of  common  Saltre-petre,  two  parts  of  Salt  of 
Tartar,  and  one  of  common  Brimftone,  all  finely 
powdered.  Take  half  a  Dram  or  a  Dram  of  this 
Mixture,  put  it  upon  a  Fire-lhovel  over  a  gentle 
Fire,  fo  that  it  may  heat,  and  appear  to  melt  and 
change  Colour  gently,  and  in  about  half  a  quarter 
of  an  Hour  it  will  go  off  with  a  terrible  Noife,  as 
great  as  that  of  a  Mufket,  and  yet  without  Dan¬ 
ger  to  any  Perfon  in  the  Room  ;  for  its  Force  is 
chiefly  downwards.  The  Reafon  of  this  EffeCt  ap¬ 
pears  to  be,  that  the  fix’d  Salt  of  Tartar  doth  fo 
lock  up  the  Spirits  of  the  Nitre  and  Sulphur,  that 
they  cannot  get  loofe  without  breaking  their  Pri- 
fons,  which  when  the  Fire  hath  affifted  and  ena¬ 
bled  them  to  do,  they  do  it  with  very  great  Vio¬ 
lence  and  Noife. 

PUMP  Brake ,  at  Sea,  is  the  Handle  of  the 
Pump,  as, 
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PUMP  Cat i,  is  the  Bucket  whereby  they  pour 
Water  into  the  Pump  to  fetch  it,  and  make  it  work 
when  they  intend  to  ufe  it.  And 

PUMP  Vale,  is  the  Trough  by  which  the  Wa¬ 
ter  runs  from  the  Pump  along  the  Ship-fides,  that 
it  may  go  out  at  the  Scoper-Holes. 

PUMPS,  in  a  Ship  are  of  feveral  forts,  as  the 
Chain-Pumps  which  are  ufed  in  great  Ships;  and 
thefe  go  with  more  eafe  than  others,  yield  more 
Water,  and  are  eafily  mended.  Bar e-Pumps ,  are 
final!  ones  made  of  a  Cane  or  a  piece  of  Wood 
bored  thro’,  and  are  ufed  to  pump  Beer  or  Water 
out  of  the  Calks.  Bur-Pumps ,  are  ufed  by  the 
Dutch ,  who  have  them  by  their  Ships  fides.  In 
thefe  there  is  a  long  Staff  with  a  Bur  at  the  end 
like  a  Gunner’s  Spunge,  to  Pump  up  the  Bildge- 
zvater  :  Thefe  are  alio  called  Bildge-Pumps. 

PUNCHINS,  in  Architecture,  are  fhort  pieces 
of  Timber,  placed  to  fupport  fome  confiderable 
Weight:  They  commonly  ftand  upright  between 
the  Polls,  and  are  fhorter  and  flighter  than  either 
the  Principal  Pofls  or  Prick  Pofls.  Thofe  that 
ftand  on  each  fide  of  a  Door  are  called  Door  Pun- 
chins. 

PUNCTATED  Hyperbola ,  is  an  Hyperbola 
whole  Oval  Conjugate  is  infinitely  fmall,that  is,  a 
Point.  See  Curves. 

PUNCTUM.  See  Point. 

PUNCTUM  For  mat  urn  feu  Generatum,  in  Co¬ 
nicks,  is  a  Point  determined  by  the  InterfeCtion  of 
a  Right  Line  drawn  thro’  the  Vertex  of  a  Cone 
to  a  Point  in  the  Plane  of  theBafe,  with  the  Plane 
that  conllitutes  the  Conick  SeCtion.  See  De  la 
Hire's  Latin  Conicks ,  p.  15,  16. 

PUNCTUM  ex  Comparatione ,  is  either  Focus 
in  anEllipfis  and  Hyperbola;  and  it  was  fo  called 
by  Apollonius ,  becaufe  the  ReCtangles  under  the 
Segment  of  the  Tranfverfe  Diameter  in  the  Ellip- 
fis,  and  under  that  and  the  Diftance  between  the 
Vertex  and  Focus  in  the  Hyperbola,  are  equal 
to  ~  part  of  what  he  calls  the  Figure. 

PUNCTUM  Lineans ;  is  that  point  of  the  ge¬ 
nerating  Circle,  which  in  the  Formation  of  either 
Simple  Cycloids  or  Epicycloids,  produces  any  part 
of  a  Cycloidal  Line.  See  Epicycloid. 

PUNCTUM  Lachrymale.  See  Lachrytnale 
Punflum. 

PUNCTUM  Saliens. -In  the  Growth  of  an  Egg, 
you  fee  a  little  Speck  or  Cloud,  as  it  were,  in  the 
innermoft  Tunic  of  it,  called  Amnios,  which  growing 
gradually  thicker,  acquires  a  kind  of  flimy  Matter, 
in  the  middle  whereof  you  fee  firft  this  Punttum  Sa- 
liens,  (a  little  Speck  that  feems  to  leap)  afterward 
the  rude  Body  of  an  Embryo,  which  tends  every 
Day  more  and  more  to  Perfection.  Blanchard. 

PUNITORY  Interejl,  is  a  Term  in  the  Civil 
Law,  for  fuch  Intereft  of  Money  as  is  given  for 
Delay,  or  Breach  of  Truft. 

PUNY.  See  Puifne. 

PUPILL  A,  or  Pupula ,  is  the  opening  of  the  T u- 
nic  of  the  Eye,  called  Uvea,  or  Choroides ;  it  is 
round  in  a  Man,  and  is  capable  of  being  contracted 
ordilated  likeaMufcle,  according  to  the  different 
Degree  of  Light  the  Eye  is  expofed  to. 

PUPPIS  Vena ,  is  that  Vein  which  fpreads  it  felf 
about  the  hinder  Part  of  the  Head. 

PURCHASE:  This  Word  hath  the  fameSenfe 
at  Sea,  as  Draw  has  a  Shore ;  thus  they  fay.  The 
"Capjl  an  Pur  chafes  apace ;  that  is,  draws  in  the  Ca¬ 


ble  apace.  And  when  they  cannot  draw  or  hale 
in  any  thing  with  the  Tackle*  they  fay,  The  Tac¬ 
kle  will  not  Purchafe. 

PURE  Hyperbola,  is  one  which  by  the  Impofli- 
bility  of  its  two  Roots  is.  without  any  Oval,  Node, 
Spike ,  or  Conjugate  Point.  See  Curves. 

PURFLEW;  the  Term  in  Heraldry  to  expreft 
Ermines,P ean ,  or  any  of  the  Furrs,  when  they  com'- 
pofe  a  Bordure  round  a  Coat  of  Arms.  Thus 
they  fay,  he  Beareth  Gules,  or  Bordure  Purfiew , 
Verry,  meaning  that  the  Bordure  is  Verry. 

PURGATION,  Purging ,  is  an  Excretory  Mo¬ 
tion  quick  and  frequent,  proceeding  from  a  quick 
and  orderly  Contraction  of  the  Cafneous  Fibres 
of  the  Stomach  and  Inteftines,  whereby  the  Chyle 
and  Excrements,  and  corrupted  Humours,  either 
bred  or  fent  there  from  other  Parts,  are  protruded 
from  Part  to  Part,  till  they  be  quite  excluded  the 
Body.  Blanchard. 

PURGATION,  in  Lav/,  is  the  clearing  of  a 
Man’s  felf  of  a  Crime  whereof  he  is  generally 
fufpeCted,  and  of  the  fame  accufed  before  the 
Judge;  and  is  either  Canonical  or  Vulgar.  The 
Canonical,  is  that  which  is  prefcribed  by  Canon- 
Law ,  the  Form  thereof  is  ufually  thus  in  the  Spi¬ 
ritual  Court:  The  Man  fufpeCted  takes  his  Oath, 
that  he  is  clear  of  the  Fault  objected,  and  brings 
fo  many  of  his  lloneft  Neighbours,  being  not  above 
Twelve,  as  the  Court  fhall  affign  him,  to  Swear 
upon  their  Confcienceand  Credulity, that  he  Swear- 
eth  truly.  Vulgar  Purgation  was  by  Eire  or  Water, 
or  by  Combat,  ufed  both  by  Infidels  and  Chriftians* 
till  by  Canon  Law  abolilhed:  But  Combat  may  be 
ftill  praCtifed  by  the  Laws  of  the  Realm  inCaufes 
doubtful,  and  where  there  is  want  of  Evidence 
and  other  Proof,  if  the  Defendant  cbufe  father  the 
Combat  than  other  Tryal. 

PURGATIVE  Medicines ;  the  manner  of  their 
Operation  is  very  well  accounted  for  by  Dr.  Cheyne 
in  his  Book  of  Fevers,  thus:  Purgative  Medicines 
being  receiv’d  into  the  Stomach  by  the  Mouth, 
their  Particles  do  there  vellicate  or  ftimulate  the 
Fibres  of  the  Stomach,  and  thereby  encreafe  the 
Digeftive Faculty  ;  i.  e.  bring  the  Mufcular  Fibres 
of  the  Stomach,  and  the  Mufcles  of  the  Abdomen 
and  Diaphragm  into  more  frequent  Contractions 
than  ordinary,  till  they  are  admitted  into  the  \nte- 
Jlines ;  the  Fibres  and  Glands  of  which  being  more 
fenfible  than  thofe  of  the  Stomach  (whofe  Parts, 
by  the  frequent  rough  Contacts  of  one  againft  an¬ 
other,  and  of  the  grofs  Bodies  which  are  often 
thrown  into  it, are  as  it  were  deadned)they  eafily 
move  and  bring  them  into  frequent  forcible  Con¬ 
tractions ,  whereby  thefe  Glands  are  fqueezed, 
and  fo  emit  a  Fluid  which  lubricates  the  Paffages . 
And  this  mixing  with  theFaeculent  Matter  of  the 
Inteftines  (which  is  rendred  fluid  by  the  fame 
adlive  and  ftimulating  Quality  of  the  Purgative 
Medicine)  renders  it  more  fluid,  by  which,  and 
by  the  uncommon  Contractions  of  the  Inteftines, 
it  paffes  more  eafily  and  plentifully  into  the  Re- 
flum  Intejlinum ,  and  is  thence  ejeCted  by  StooL. 
Thus  gentle  and  eafier  Purges  aCt,  and  do  only 
cleanfethelnteftines,  few  of  their  Particles  cntring 
in  by  the  laCteal  Veins  and  fo  affeCting  the  Blood  : 
But  in  violent  Purgatives,  the  ftimulating  Particles 
are  mixed  with  the  Blood,  and  produce  there  many 
times  very  great  EffeCts  by  occafioning  unnatu¬ 
ral  Fermentations,  by  feparating  the  natural  Co- 
hefions  of  the  Liquors  of  the  Body;  and  alfo  by 
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veil icating  the  Spiral  Fibres  of  the  Veins  and  Ar¬ 
teries*  bring  thole  into  more  forcible  Contradti- 
o'ns,  and  thereby  accelerate  the  Motion  of  the 
Blood  ;  all  which  may  fometimes  have  a  good 
and  fometimes  a  bad  effect. 

PURIFICATION  of  a  Metal,  in  Chymiftry, 
Fignifiesits  being  purged  or  clean  fed  from  the  Mix¬ 
ture  of  all  other  Metals. 

’Tis  chiefly  ufed  about  Gold  and  Silver.  The 
belt 

Purification  of  Gold,  is  by  Antimony,  in  this 
manner :  Put  the  Gold  in  a  Crucible,  make  it  red 
hot,  and  when  it  begins  to  melt,  pour  upon  it  by 
degrees  four  times  its  Weight  of  Antimony  in  Pow¬ 
der  ;  the  Gold  will  prefently  melt ;  continue  a  very 
ltrong  Fire,  till  you  perceive  the  Metal  to  fparkle  ; 
then  "take  the  Crucible  out  of  the  Fire,  and  knock 
it,  that  the  Gold  may  fink  to  the  Bottom  ;  break  it 
when  ’tis  cold,  and  feparate  the  fine  Gold,  which 
is  called  the  Regule ,  from  the  drofiy  Part. 

After  this,  melt  the  Regule  again  over  a  ftrong 
Fire  in  a  Crucible  ;  and  when  it  begins  to  melt, 
throw  into  it,  by  little  and  little,  three  times  its 
Weight  of  Salt- Petr e\  continue  a  very  ftrong  Fire 
to  keep  the  Matter  in  conftant  Fufion;  and  when 
the  Fumes  are  all  gone,  and  the  Metal  appears 
bright  and  clear,  call:  it  into  an  Iron  Mortar  greafed 
and  warmed, or  elfe  if  you  don’t  value  the  Crucible, 
leave  it  in  that  to  cool,  and  break  the  Crucible 
before  ’tis  quite  cold, and  then  feparate  the  Regule 
from  its  Drofs  remaining  at  the  Top,  the  Gold  will 
be  very  pure. 

There  are  feveral  other  ways  of  purifying  Gold, 
as  the  Depart  and  Cementation ,  which  fee  under 
thofe  Words :  But  this  is  the  belt  of  all. 

Red  Gold  is  lefs  valuable,  as  containing  moft 
Copper;  the  Yellow  is  better,  and  it  fhould  re¬ 
main  Yellow,  while  ’tis  in  the  Fire. 

Purification  of  Silver,  is  made  in  the  Coppel 
thus : 

Heat  the  Coppel  gently  and  by  degrees,  till  it 
grow  red  hot ;  then  call  into  it  four  or  five  times  as 
muchLead  as  you delign  to  purify  Silver :  The  Lead 
will  foon  melt,  and  fill  the  Sides  of  the  Coppel ; 
then  put  the  Silver  into  the  midft  of  the  melting 
Lead,  and  it  alfo  will  prefently  melt ;  then  lay 
Wood  all  about  and  over  the  Coppel,  and  blow  the 
Flame  fo  that  it  may  reverberate  on  the  Matter ; 
the  Impurities  of  which  will  by  this  means  mix 
with  the  Lead,  and  the  Silver  will  remain  pure 
and  unmixed  in  the  middle  of  the  Coppel :  and  the 
Lead,  mixed  with  the  drofiy  Parts  of  the  Silver, 
will  lie  on  the  fides  like  a  Scum:  This  Scum  is 
to  be  taken  off  wirh  a  Spoon,  or  other  Inftrument, 
and  it  is  what  is  called  Litharge ;  which,  according 
to  the  Degree  of  the  Calcination  it  hath  endured, 
is  of  divers  Colours,  and  fometimes  is  called  Li- 
t barge  of  Gold,  and  fometimes  Litharge  of  Silver. 

PURLUE,  ox  Purlieu,  from  th e  French  Pur,  i.e. 
Purus ,  and  Lieu ,  i.  e.  Locus ,  is  all  that  Ground 
near  any  Foreft,  which  being  anciently  madeFor- 
eft,  is  afterwards,  by  Perambulations,  fevered  again 
from  the  fame,  and  exempted  from  that  Servitude 
that  was  formerly  laid  upon  it:  And  he  that  Walk- 
eth  or  Courfeth  within  that  Circuit,  is  not  liable 
to  the  Laws  and  Penalties  incurred  by  them  which 
hunt  within  the  Precindbs  of  the  Foreft. 

PURLINS,  in  Architedure,  are  thofe  Pieces  of 
Timber  which  lie  acrojs  the  Rafter  on  the  Infide, 


to  Keep  them  from  finking  in  the  middle  of  their 
Length. 

PUR  PARS,  a  Pur  party,  is  that  part  or  fhare  of 
an  Eftate,  which  being  held  in  Common  by  Co¬ 
partners,  is  by  Partition  allotted  to  any  one  of 
them. 

PURPRISUM,  [in  Law]  a  clofe  or  inclofure; 
alfo  the  whole  Compafs  or  Extent  of  a  Man- 
our. 

PURPURE,  the  Heralds T erm 
for  a  Colour  confiding  of  much 
Red  and  a  little  Black  :  And  this 
Term  is  ufed  in  the  Coats  of  all 
Perfons  below  the  Degree  of  No¬ 
ble  ;  but  in  the  Coats  of  Noble¬ 
men,  ’tis  called  Amethift ;  and  in 
thofe  of  Sovereign  Princes,  ’tis 
called  Mercury.  ’Tis  exprefled  in  Engraving  by 
Lines  drawn  athwart  the  Efcutcheon,  beginning  at 
the  Dexter  Point. 

PURSER,  an  Officer  in  the  King’s  Ship,  who  re¬ 
ceives  her  Victuals  from  the  Victualler,  and  is  to 
take  Care  that  it  be  in  good  Condition,  and  well 
laid  up  and  flowed  :  His  Office  is  alfo  to  keep  a  Lift 
of  the  Men  and  Boys  belonging  to  the  Ship,  and 
tofet  down  exactly  the  Days  of  each  Man’s  Admit¬ 
tance  into  Pay,  that  fothe  Pay-Mafter,  or  Treafurer 
of  the  Navy,  may  ifiue  out  his  Difburfements,  and 
Pay  Men  off  according  to  the  Purfier’s  Book. 

PURSUIVANT.  See  Pourfuivant. 

PURVEYANCE.  See  Pourveyance. 

PURVEYOR.  See  Pourveyor. 

PUS,  [in  Phyfick]  a  putrid,  white,  thick  Mat¬ 
ter,  formed  of  corrupted  Blood,  and  iffuing  out  of 
the  Lips  of  a  Wound  when  opened,  or  anlmpoft- 
hume  when  broken.  Greek. 

PUSTULE,  [ Pufiula ,  L.]  a  fmall  Pimple  or 
Eruption  on  the  Skin  full  of  Pus ;  efpecially  ari- 
ling  in  the  Pox ,  either  fmall  or  great. 

PUTAGIUM,  [in  Old  Laiv  Books]  Whore¬ 
dom,  or  the  Life  and  Condition  of  a  Courtezan. 

PUTLOGS,  or  fhort  pieces  of  Timber  (about 
7  Foot  long)  ufed  in  building  Scaffolds ;  they  lie 
at  Right- Angles  to  the  Wall  with  one  of  their  Ends 
refting  upon  the  Ledgers  or  Poles  which  lie  parallel 
to  the  fide  of  the  Wall  of  the  Building. 

PUTREFACTION,  is  a  flow  kind  of  Corrup¬ 
tion  in  Bodies,  wrought  generally  by  theMoifture 
of  their  Air,  or  fome  other  ambient  Fluid,  which 
penetrating  into  the  Pores  of  Bodies,  and  being  a- 
gitated  in  them,  doth  fetch  or  force  out  fome  of  the 
more  fubtil  and  agile  parts  of  Bodies,  loofen  and 
diflocate  the  Parts  in  general  one  from  another,  and 
thereby  quite  change  the  Texture,  and  fometimes 
the  Figure  of  th eMixt,  from  what  it  was  before. 

PUT  RID  Fever ,  [in  Medicine]  is  fuch  where 
the  Humours,  or  Part  of  them,  have  fo  little  cir¬ 
culatory  Motion,  that  they  fall  into  an  inteftine 
one  and  putrify. 

PUTTOCKS,  or  Puttock  Shroiuds ,  are  fmall 
Shrowds  which  go  from  the  Shrowds  of  the  Main- 
Maft,  Fore-Maft,  and  Miflen-Maft,  to  the  Top^ 
Maft-Shrowds.  And  ifthere  be  any  Top-Gallant- 
Mafts  on  the  Fop-Mafts,  there  are  Put'tccks  to  go 
Irom  the  Top-Maft  Shrouds  into  thofe.  Thete 
Puttocks  are  at  the  Bottom  feized  to  a  Staff,  or  to 
fome  Rope  which  is  feized  to  a  Plate  of  Iron,  cr 
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to  a  dead  Man’s  Eye,  to  which  the  Laniards  of 
the  Fore- Mart- Shrowds  do  come. 

PUTURA  [in  Old  Cujloms ]  a  Right  by  Cuftom 
claimed  by  the  Keepers  of  Forefts  ;  and  alfo, 
fometimesbyBailiffs  of  Hundreds  of  takingaMan’s 
Horfes  and  Dogs  mean  of  the  Tenants  and  In¬ 
habitants  gratis ,  within  the  Perambulation  of  the 
Foreft,  Hundred,  &c. 

PYCNOTICKS  [7rvx.v0nx.el  of  TrvKvluy  Gr.  to 
thicken ]  Medicines  of  an  aqueous  Nature,  and  hav¬ 
ing  the  Quality  of  cooling,  condenfing  and  thick¬ 
ening  of  Liquors. 

PYCNOSTYLE,  [vvkvo^vXov,  Gr.]  in  Archi¬ 
tecture,  is  a  Building  where  the  Pillars  Hand  very 
clofe  one  to  another,  one  Diameter  and  a  half  of 
the  Column  being  only  allowed  for  the  Inter  calum¬ 
niation. 

PYLORUS,  [wvXo^y  Gr.]  or  ’Janitor ,  is  the 
lower  Orifice  of  the  Ventricle,  which  lets  the  Meat 
out  of  the  Stomach  into  the  Inteftines.  Dr.  Willis 
calls  the  Beginning  of  thePylorus,  where  its  Coats 
are  thickeft,  th a  Antrum. 

PYRAMID,  [ttct of  7rv(>y  Fire ]  in  Geome¬ 
try,  is  a  Solid  Figure  whofe  Bafe  is  a  Polygon, 
and  whofe  Sides  are  plain  Triangles,  their  feveral 
Tops  meeting  together  in  one  Point. 

The  Solid  Content  of  a  Pyramid,  iszr  to  7  of 
the  perpendicular  Altitude  multiplied  by  theBafe; 
becaufe  a  Pyramid  is  ■[of  a  Prifm  of  the  fame 
Height  and  Bafe.  7  e  12.  Eucl.  which  fee  alfo 
proved  under  the  Word  Parallelopiped  (the  fame 
with  Prifm.) 

The  fuperficial  Area  of  a  Pyramid ,  is  found  by 
adding  the  Area  of  all  theTriangles,  whereof  the 
Sides  of  the  Pyramid  confift,  into  one  Sum  :  For 
the  whole  external  Surface  (except  the  Bafe)  of 
any  Pyramidy  is  nothing  but  a  Syftem  of  as  many 
Triangles  as  the  Pyramid  has  Sides. 

If  a  Pyramid  be  cut  with  a  Plane  parallel  to  the 
Bafe,  the  Surface  of  that  truncated  Pyramid  com¬ 
prehended  between  the  parallel  Lines,  is  found  by 
fubftracf  ing  the  Surface  of  thePyr  amid  cut  off  from 
the  Surface  of  the  whole  Pyramid. 

Alfo  the  external  Surface  of  a  right  Pyramidy 
that  Hands  cn  a  regular  Polygon  Bafe,  is  equal  to  a 
T riangle,  whofe  Altitude  is  equal  to  the  Altitude  of 
one  of  the  Triangles  which  compofe  it,  and  its 
Bafe  to  the  whole  Circumference  of  the  Bafe  of 
the  Pyramid. 

Whence  therefore  the  Surface  of  a  right  Coney 
(for  a  Cone  is  but  a  Pyramid  of  infinite  Sides)  is 
equal  to  a  Triangle,  whofe  Height  is  the  Side  of 
the  Coney  and  the  Bafe  equal  to  the  Circumference 
of  the  Bafe  of  the  Cone. 

PYR  AMIDALES  Papilla.  See  Papilla  Pyra- 
midales. 

PYRAMIDAL  Numbers,  are  the  Sums  of  Po¬ 
lygonal  Number s,  collected  after  the  fame  manner 
as  Polygonal  Numbers  themfelves  are  extracted 
from  Arithmetical  Progeffions. 

PYRAMDALIA,  are  Veffels  which  prepare 
the  Seed  ;  of  which  in  their  proper  Place.  Alfo 
Mufcles  of  theNoftrils,  and  of  the  Abdomeny  called 
PyramidaleSy  or  of  a  pyramidical  Figure.  Alfo 
two  Strings  of  Marrow  about  the  Bafis  of  the  ob- 
longated  Marrow. 


PYRAMID  ALIA  Corpora .  See  Corpora  Py - 
ramidalia. 

PYR  AMID  ALIS,  five  Succehturiatus  Muf cuius, 
one  of  the  Mufcles  of  the  Abdomen ,  lying  on  the 
Retiusy  helping  in  Conjunction  with  thtfreft,  to 
comprefs  the  Abdomeny  and  to  exclude  its  Contents. 
Mr.  Cowper  thinks  it  to  have  alfo  a  peculiar  Ufe 
in  compreffing  the  Bladder. 

PYRAMIDOID,  is  what  is  fometimes  called 
a  Parabolick  Spindle-,  and  is  a  folid  Figure  formed 
by  the  Revolution  of  a  Parabola  round  its  Bafe  or 
greatef  Ordinate ;  and  if  youconfider  it  according 
to  the  Method  oflndivifi&les,  you  may  conceive  its 
Solidity  to  confift  of  an  infinite  Series  of  Circles 
whofe  Diameters  are  all  parallel  to  the  Axis  of  the 
Revolving  Parabola. 

PYRAMIDOID.  See  Parabolick  Pyramidoid. 
PYROIDES  ProceffuSy  [in  Anatomy ]  a  Pro- 
cefs  of  the  fecond  Vertebra-,  f0  called  from  its 
Shape  bearing  a  refemblance  of  a  Pear ,  in  Latin 
Pyrum. 

_  PYRETICKS,  [of  Trv^er©-,  Gr.  a  Fever ]  Me¬ 
dicines  good  againft  Fevers. 

P\ RIF ORMIS,  feu IUqcus  external,  is  aMufcle 
of  the  Thigh,  which  receives  its  firftName  from 
its  Figure,  the  fecond  from  its  Situation  :  Its  Be¬ 
ginning  is  round  and  fleihy  from  the  inferior  and 
internal  Part  of  the  Os  Sacrum ,  where  it  refpedts 
the  Pelvis  of  the  Abdomen ,  and  defending  oblique¬ 
ly  in  the  great  Sinus  of  the  Os  Ilium ,  above  the  a- 
cute  Procefs  of  the  Ifchium,  and  joining  with  the 
Glutaus  MediuSy  it’s  infertea  by  a  round  T endon 
to  the  fuperior  Part  of  the  Root  of  the  Great  Tro¬ 
chanter,  This  moves  the  Os  Femoris  fomewhat 
upwards,  and  turns  it  outwards. 

PYROTECHNIA,  [7rvgore%vi<x  of  Fire , 
and  AXroy  Gr.  Art]  the  fame  with  Chyrnm. 
PYROTECHNY,  [n-vgo reXvM  ofvrQ,  Fire y  and 
Gr.  Art]  the  Art  of  Fire,  or  a  Science 
which  treats  of,  or  teaches  the  Management  and 
Application  of  Fire  in  feveral  Operations. 

Military  PYROTECHNY,  is  the  DoCtrine  or 
Art  of  making  artificial  Fire-Works,  and  Fire- 
Arms. 

Chymical  PYROTECHNY,  is  the  Art  of  ma¬ 
naging  and  applying  Fire  in  Diftillations,  Calci¬ 
nations  and  other  Operations  of  Chymiftry. 

PYROTICA,  Gr.]  or  Uremia,  are 

Medicines  virtually  Hot,  which  being  applied  to 
Human  Bodies,  grow  extreamly  hot ;  becaufe  that 
having  Particles  and  Pores  fo  ordered,  that  Va¬ 
pours  and  Humours  infinuate  into  them,  the  fubtil 
Matter  finds  fuch  Paffages,  that  it  being  moved  ex¬ 
treme  violently,  forces  certain  earthy,  hard,  and 
acute  Particles,  which  float  in  the  Paflages  upon 
the  neighbouring  Parts  with  great  Impetuolity, 
and  fo  excites  an  Heat  which  corrupts  or  changes 
differently,  according  to  the  Diverfity  of  its  Mo¬ 
tion  and  the  Particles  that  are  moved.  Such  are 
things  that  caufe  Rednefs,  that  blifter,  that  ri¬ 
pen  or  rot,  that  clofe  up,  and  bring  Wounds  to 
a  Cruft,  and  that  pull  Hairs  out  of  the  Body. 
Blanchard. 

PYRRICHIUS,  is  the  Foot  of  a  Latin  Verfe 
confifting  of  two  Syllables,  and  both  fhort. 
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PYTHAGOREAN  Syftem ,  is  the  fame  with 
the  Copernican ,  but  is  fo  called,  as  being  main¬ 
tained  by  Pythagoras  and  his  Followers,  and  there¬ 
fore  is  the  moft  ancient  of  any.  In  this  the  Sun 
is  fuppofed  at  Reft  in  the  Centre  of  our  Syftem  of 
Planets,  and  the  Earth  to  be  carry’d  round  him  an¬ 
nually  in  a  Track  or  Path  between  Venus  and 
Mars.  I  (hall  only  add  here  an  Account  how 
the  Phenomena  of  Day  and  Night,  and  the  vi- 
cijjitudes  of  Seafons  are  accounted  for,  according 
to  the  Pythagorean  Syftem,  where  the  Earth  moves 
round  the  Sun. 

Let  T  $  ~  vf  reprefent  the  Earth’s  Annual 
Orbit  round  the  Sun  at  ©.  The  Plane  of  which 
Orbit  if  infinitely  produced  among  the  fix’d  Stars, 
will  defcribe  that  Circle  which  we  call  the  Eclip- 
tick.  In  this  Orbit  let  the  Earth  be  fuppofed  to 
move  from  If  to  b,  next  to  n,  &c,  and  let  the 
Earth  be  reprefented  by  the  Epicycles  NA^E  S  QN, 
in  which  N  and  S  are  the  North  and  South  Poles, 
and  the  Line  N  S  the  Earth’s  Axis  always  keep¬ 
ing  parallel  to  it  felf;  and  ./EQ^,  the  Equator, 
whofe  Plane  is  inclined  to  the  Ecliptick  with  an 
Angle  of  zo°  30',  which  is  the  Complement  of 
66°  30',  the  Angle  that  the  Earth’s  Axis  (perpen¬ 
dicular  to  the  Plane  of  the  Equator)  makes  with 
the  Ecliptick. 


Suppofe  then  the  Earth  in  t2s  (then  will  the  Sun 
appear  to  be  in  Y,  the  firft  Point  of  its  Annual 
Orbit)  and  the  Earth  fo  turning  it  felf  to  the  Sun, 
that  the  Axis  of  its  Motion  may  be  perpendicular 
to  a  Line  drawn  from  the  Center  of  the  Sun  to 
that  of  the  Earth,  then  will  the  Earth’s  Equator 
appear  coincident  with  the  Celeftial  Equinoctial ; 
and  the  Sun  will  appear  to  be  juft  in  the  middle 
between  the  two  Poles,  and  to  fend  his  Light 
equally  towards  both  of  them,  and  as  far  as  both 
of  them  (for  the  Sun  always  illuminates  one  half 
of  the  Globe.)  Wherefore  as  that  Hemifphere  of 
it  (viz.  TNLCP)  which  is  now  turned  towards 
him,  is  Enlightned ,  fo  the  other  (behind)  is  now 
fuppofed  to  be  in  Darknefs.  And  becaufe  the  Earth 
tevolves  round  its  Axis  N  S  in  24  Hours,  which 
Axis  is  now  at  Right- Angles  with  the  Line  T  © 
connecting  the  Centres  of  the  Earth  and  Sun,  eve¬ 
ry  Point  of  the  Equator  JE  Q_,  and  of  the  T  ropicks 
T  C  and  O  P,  and  of  all  other  Parallels  to  the  E- 
quator,  will  be  as  much  in  the  Light  as  in  the  Dark, 
in  every  Diurnal  Revolution  ;  and  confequently 
the  Days  and  Nights  will  be  Equal,  at  that  Time, 
all  over  the  Earth. 

But  as  the  Earth  moves  further  on  in  the  Annual 
Orbit  towards  and  $ ,  the  Plane  of  the  Terre- 
ftrial  Equator  will  be  then  no  more  direct  to  the 

Sun 
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Sun,  but  will  fubfide  towards  the  South,  and 
therefore  the  Sun  will  appear  to  go  as  much  tc^ 
ward  the  North  Pole,  and  as  it  were  from  the: 
Equator  in  the  Heavens;  for  the  Earth  being  ap¬ 
parently  at  Reft,  its  Equator  will  be  fo  too,  and 
confequently  the  Celeftial  Equinoctial  will  appear 
to  change  from  its  Polition  by  a  diurnal  Motion, 
and  the  Sun  wiil  appear  to  move  alfo,  becaufe  it 
changes  its  Pofition  in  refpedt  to  the  Equinoctial 
in  the  Heavens.  And  the  Sun’s  Light  which  be¬ 
fore  reached  juft  as  far  as  the  Poles  N  and  S,  will 
now  go  beyond  N,  and  will  fall  as  much  fhort 
of  S. 

But  when  theEarth  is  come  to  Vf,  the  Sun  then 
will  appear  to  be  in  95,  where  he  will  feem  molt 
of  all  to  decline  from  the  Equator  towards  the 
North,  viz.  as  much  as  is  the  Angle  of  Inclination 
between  the  Plane  of  the  Equator  and  that  of  the 
Ecliptick  ;  and  the  Sun  will  then  feem  to  move  all 
Day  in  the  Circle  TC,  which  is  a  Parallel  to  the 
Equator  at  23°  30  diftance,  and  is  called  theTro- 
pick  of  The  Earth  being  thus  pofited,’tis  ap¬ 
parent  that  the  Sun’s  Rays  enlightning  always  one 
half  of  it,  will  now  reach  beyond  the  Pole  N,  a9 
far  as  L,  and  fall  (hort  of  the  Southern  Pole  S,  by 
the  Ark  S  M  =  to  LN  =  to  230  30'  the  Incli¬ 
nation  of  the  Ecliptick  to  the  Equator;  and  there¬ 
fore  if  2  lefler  Circles  are  imagined  to  be  there 
drawn  on  the  Earth,  they  will  be  the  Polar  Circles, 
as  A  L  and  MG  :  And  ’tis  plain  that  that  Part  of 
theEarth  which  lies  between  the  PolarCircle  AL 
and  the  Pole,  will  enjoy  perpetual  Day,  notwith- 
ftanding  the  Earth’s  diurnal  Motion,  as  the  op- 
pofite  Part  within  the  AntarCf  ick  Circle  M  G  will 
be  in  continual  Darknefs.  The  Earth  being  thus  in 
tCP,  and  the  0  appearing  in  ’tis  plain  alfo  that 
of  every  Circle  parallel  to  the  Equator  in  the  North- 
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ern  Hemifphere,  the  greateft  Part,  or  more  than  a 
Semicircle,  will  be  illuminated;  but  from  the  E- 
quator  towards  the  South  Pole,  the  greateft  Part  of 

”ara^eI  be  in  Darknefs :  Wherefore  in 
all  Places  lying  to  the  Northward  of  the  Equator, 
the  Days  will  be  longer  than  the  Nights  ;  that  is, 
it  will  be  Summer;  as  in  the  Southern  Hemifphere 
the  Nights  will  be  longer  than  the  Days,  where  it 
wul  be  \Vinter;  and  this  in  Proportion  to  the 
Place  s  Diftance  from  the  Equator  :  But  to  thofe 
who  live  under  the  Equator,  or  the  Line,  (as  thd 
Seamen  call  it)  the  Days  and  Nights  will  be  equal 
now,  and  at  all  Times  of  the  Year. 

T  he  Earth  moving  on  in  its  Annual  Orbit  from 
yt  into  «v»,  K,  and  fo  to  Y1 ,  it  will  arrive  at  the 
other  Equinodtial  Point,  and  then  the  Sun  will  ap¬ 
pear  to  be  in  and  all  "1  hings  will  be  the  lame 
as  when  the  Earth  was  in  which  have  been  a- 
bove  deliver’d. 

The  Earth  going  on  in  its  Orbit  from  y ,  to  n, 
and  lo  to  €5,  the  Sun  will  then  appear  to  be  in 
Vf ,  and  conlequently  in  the  Winter  Tropick,  as  we 
call  it  in  reference  to  our  Pofition  toward  the  Sun  : 
And  now  the  State  of  Things  with  us  will  be  the 
Revet fe  of  what  it  was  when  theEarth  was  in  vy, 
our  Nights  will  be  longer  than  our  Days,  &c.  as 
appears  from  the  Figure ;  and  it  will  fare  with  us 
Inhabitants  of  the  Northern  Hemifphere,  in  all  re- 
fpe&s,  as  it  did  then  with  the  Inhabitants  of  the 
Southern. 

PYTHAGORICK  Tetrad  was  a  Point,  a 
Line,  a  Surface,  and  a  Solid. 

PYTHAGORICK  Theorem  or  Proportion, ,  is 
the  4 7th  of  the  firft  Book  of  Euclid. 

PTXIS,  is  the  Cavity  of  the  Hip-Bone,  which 
is  called  Acetabulum. 
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QUADRA,  [in  Architecture]  any  fquare,  bor- 
__  der,  or  frame,  that  encompafled  a  Bajfo  Re¬ 
lievo ,  Pannel,  Painters  or  other  Work  ;  and  fome 
ufe  it,  but  erroneoufly,  for  a  Frame,  or  Border  of 
another  Form,  as  a  round  Oval  or  the  like. 

QUADRAGATA  Terra ;  a  Team  of  Land  : 
or  which  may  be  tilled  with  four  Horfes. 

QUADRAGESIMA,  is  the  firft  Sunday  in  Lent , 
and  fo  called,  becaufe  ’tis  about  the  fortieth  Day 
before  Eajler\  and  on  the  fame  Account  the  three 
preceding  Sundays  are  called  Quinquagefima ,  Sexa- 
gefima ,  and  Septuagefima. 

QUADRAGESIMALS :  In  Popifb  Times  ’twas 
the  Cuftom  for  People  to  vi-fit  their  Mother-Church 
on  Midlent  Sunday ,  and  to  make  their  Offerings 
at  the  High-Altar.  And  the  like  kind  of  Superfti- 
tious  Devotion  was  alfo  ufed  in  Wbilfon-Week  : 
Bur  as  the  Proceflions  and  Oblations  at  Whitfon- 
tide  were  fometimes  commuted  for  a  rated  Pay¬ 
ment  of  Pentecojlals  or  Whit fon- Farthings ;  fo  thcfe 
were  changed  into  a  Cuftorr.ary  Payment,  and 
were  called  Quadragefimals ;  Denarii  Quadragef- 
males ;  and  fometimes  Latare  Jerufalem,  becaufe 
that  Hymn  was  fung  on  Midlent  Sunday.  The 
Cuftom  of  Motherings  as  ’tis  called  in  many  places 
in  England ,  is  ftill  retained,  being  that  of  vifiting 
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Parents  on  Midlent  Sunday ;  and  it  fee  ms  to  be  cal¬ 
led  Mothering  from  the  Refpedt  thus  in  old  Time 
paid  to  the  Mother  Church.  And  the  Epiftle  of 
Galat .  4.  21.  is  ftill  retained  on  Midlent  Sunday , 
which  began  Jerufalem  mater  omnium ,  &c.  tho’ 
the  occalion  of  it  is  forgotten. 

QUADRANGLE,  ox  Quadrangular  Figure,  in 
Geometry  is  that  which  hath  no  more  than  four 
Angles. 

QUADRANS,  the  fourth  part  of  a  Penny,  ora 
Farthing;  for  before  the  Reign  of  Edw.  1.  our 
fmalleft  Coin  was  a  Penny,  called  then  Sterling 
and  it  was  ftamp’d  with  a  Crofs  or  Traverfe  Stroke, 
fo  that  it  might  on  occafionbecuteafily  or  broken 
into  Halves  or  Quarters :  But  to  avoid  the  Fraud 
of  unequal  divifion  of  the  Penny,  this  K.  Ediv.  1. 
coined  Half-pence  and  Farthings  in  round  diftindt 
Pieces.  Matt.  Wefl.  in  Anno  1279. 

QUADRANT,  is  an  Arch  which  is  the  fourth 
Part  of  a  Circle,  containing  90  degr.  And  often¬ 
times  the  fpace  contained  between  a  Quadrantal 
Ark,  and  two  Radii  perpendicular  one  to  another 
in  the  Centre  of  the  Circle,  is  called  a  Quadrant ; 
from  the  Figure  of  which  the  following  Inftrument 
takes  its  Name,  which  is  called  a 


Quadrant , 
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Quadrant,  and  is  a  very  ufeful  and  ready  Inftru- 
ment,  when  well  made,  for  many  Operations.  The 
Limb  of  it  is  divided  into  60  Degrees,  and  as  ma¬ 
ny  parts  of  a  Degree  as  the  Bignefs  of  the  Inftru- 
ment  will  bear,  and  this  by  means  of  a  String  and 
Plummet,  (or  Label,  if  it  be  a  fcrewed  Limb)  gives 
you  the  Sun’s  Altitude,  or  that  of  any  Star  or  o- 
ther  Objedl  above  the  Horizon,  reckoned  from 
that  Edge  of  the  Quadrant  where  the  Sights  are 
not  placed.  In  Collin’s  Quadrant,  this  Limb  is 
alfo  divided  into  Time,  and  numbred  accordingly, 
and  then  it  ierves  very  readily  to  find  the  Sun’s 
right  Afcenfion  either  in  Degrees  or  Time,  and 
to  lhew  the  Hour  of  the  Day  there  to  a  Minute, 
by  his  Altitude.  Next  to  the  Limb,  in  Gunter’ s 
Quadrant,  is  the  Calendar  of  the  Months  placed ; 
but  in  Collin’s  ’tis  put  in  four  little  Quadrantal 
Arks  next  the  Center  of  the  Inftrument,  having 
an  Ark  alfo  of  the  Sun’s  Declination  fitted  there¬ 
unto  ;  fo  that  the  String  laid  to  the  Day  of  the 
Month,  will  fhew  the  Declination  ;  or  laid  to  the 
Declination,  will  give  the  Day  of  the  Month,  in 
the  Quadrantal  Ark  proper  for  that  Seafon  of  the 
Year.  Next  below'  this,  in  Mr.  Collin’ s  Quadrant 
(which  I  judge  to  be  the  beft)  is  the  Proje&ion, 
which  is  a  fourth  part  o iStoffier’s  AJlrolabe ,  inverted 
and  fitted  to  the  Latitude  of  London  •>  of  which 
thofe  Lines  which  run  from  the  Right  Hand  to¬ 
wards  the  Left  are  parallels  of  Altitude,  and  thofe 
which  crofs  them  are  Azimuths.  In  the  Proje¬ 
ction  are  drawn  the  two  Eclipticks,  with  the  Cha¬ 
ndlers  of  the  Signs  upon  them,  and  the  two  Ho¬ 
rizons,  all  ifluing  from  the  fame  Point;  and  up 
and  down  in  the  Projedtion  are  placed  fuch  emi¬ 
nent  fixed  Stars,  as  are  between  the  Tropicks. 
Next  below  the  Projedlion  is  the  Quadrant  and 
Line  of  Shadows,  being  only  a  Line  of  Natural 
Tangents  to  the  Arks  of  the  Limb  ;  and  by  its 
help,  the  Heights  of  Towers,  Steeples,  &c.  may 
be  pretty  exadlly  taken. 

QUADRANT’  of  Altitude,  is  part  of  the  Fur¬ 
niture  of  an  artificial  Globe,  being  a  thin  Brafs 
Plate  divided  into  90  Degrees,  and  marked  up¬ 
wards  with  10,  2c,  30,  &c.  being  rivetted  to  a 
Brafs  Nut  which  is  fitted  to  the  Meridian,  and 
hath  a  Screw  in  if,  to  fcrew  upon  any  Degree  of 
the  Meridian  :  when  it  is  ufed,  ’tis  moll  com¬ 
monly  fcrew'd  to  the  Zenith.  Its  Ufe  is  for 
meafuring  Altitudes ,  to  find  Amplitudes  and  Azi¬ 
muths ,  and  defcribing  Almicantars. 

QU  ADR  ANT’  Ajlronomical ;  fee  Agronomical 
Quadrant. 

QU  A  DR  AN  T  of  Davis.  See  Back-flaff. 

QUADRANT  A  TA  Terrcz,  the  fourth  part  of 
an  Acre. 

QUADRANT  ‘Triangular .  See  Triangular 
Quadrant. 

This  Figure  reprefents  an  Ajlronomical  Quad¬ 
rant  upon  its  Pedettal,  with  its  Limb  curioufty 
divided  Diagonally,  and  furnifhed  with  a  fixed 
and  moveable  Telefcope, 

This  Quadrant  may  be  moved  round  Hori¬ 
zontally,  by  turning  a  perpetual  Screw  fitted  in¬ 
to  the  Pedeftal ;  for  as  this  Screw  is  turned  about 
by  means  of  a  Key,  at  the  fame  Time  it  caufes 
the  Axis  A  to  turn,  by  the  falling  of  its  Threads 
between  the  Teeth  of  a  ftrong  thick  Circle  on  the 
Paid  Axis. 


Behind  the  Quadrant  is  fixed,  at  Right  Angles 
to  its  Plane,  a  ftrong  thick  portion  of  a  Circle 
greater  than  a  Semi-circle,  having  one  Semi-cir¬ 
cle  of  the  out- fide  thereof  cut  into  Teeth  ;  there 
is  likewife  another  ftrong  thick  portion  of  a  Cir¬ 
cle,  fomething  greater  than  a  Semi-circle  behind 
the  Quadrant ,  which  is  moveable  upon  two  fixed 
Studs,  at  Right  Angles  to  the  former  Portion ;  fo 
that  the  Plane  of  this  Portion  may  be  parallel, 
inclined,  or  at  Right  Angles  to  the  Plane  of  the 
Quadrant,  on  the  fide  of  this  Portion,  which  is 
made  flat  next  to  the  other  fixed  Portion,  is  a 
contrivance  with  a  Screw  and  perpetual  Screw', 
fuch  that  in  turning  the  Screw,  the  Threads  of 
the  perpetual  Screw  may  be  locked  in  between 
the  Teeth  of  the  fixed  circular  Portion  ;  and  by 
this  means  the  Quadrant  fixed  to  any  Point,  ac¬ 
cording  to  the  Diredlion  of  the  Plane  of  the’  fix¬ 
ed  Portion ;  and  when  the  Quadrant  is  to  be  mo¬ 
ved  but  a  fmall  Matter  in  the  aforefaid  Diredion  j 
this  may  be  done  by  turning  the  perpetual  Screw 
with  a  Key. 

The  outfide  of  the  above-mentioned  moveable 
circular  Portion  is  cut  into  Teeth,  and  about  the 
Centre  thereof  the  Axis  A  is  moveable,  accord¬ 
ing  to  the  Diredion  of  the  Plane  of  the  faid  Por¬ 
tion,  in  this  Axis,  Hides  a  little  piece  carrying  a 
perpetual  Screw,  whofe  Threads,  by  means  of  a 
Trigger,  may  be  lock’d  in  between  the  Teeth 
of  the  moveable  circular  portion,  and  fo  when 
the  Axis  is  fet  in  the  Pedeftal,  the  Quadrant  may 
be  fixed  to  any  point,  according  to  the  Diredion 
of  the  Plane  of  the  faid  moveable  Portion. 

Therefore  by  thefe  Contrivances  the  Quadrant 
may  be  readily  fixed  to  any  required  fituation,  for 
obferving  celeftial  Phenomena,  without  movin°- 
the  Pedeftal. 

There  is  a  Piece  Aiding  on  the  Index,  upon 
which  the  moveable  Telefcope  is  faftened,  carry¬ 
ing  a  Screw  and  perpetual  Screw  ;  fo  that  when 
the  Telefcope  and  Index  are  to  be  fixed  upon  any 
Point  in  the  Limb  of  the  Inftrument,  this  may 
be  done,  by  means  of  the  Screw  which  locks  the 
Threads  of  the  perpetual  Screw  in  between  fome 
of  the  Teeth,  cut  round  the  Curve  Surface  of  the 
Limb  of  the  Inftrument;  and  when  the  Index 
and  T elefcopefis  to  be  moved  a  very  Minute’s  Space 
backwards  or  forwards  along  the  Limb,  this  is 
done  by  means  of  a  Key  turning  a  fmall  Wheel 
faftened  upon  the  afore-named  Piece,  which  is 
cut  into  a  certain  Number  of  Teeth,  and  whofe 
Axis  is  at  Right  Angles  to  the  Plane  of  the  Qua¬ 
drant;  for  this  Wheel  moves  another  (having  the 
fame  Number  of  Teeth  as  that)  which  is  at  the 
End  of  the  Cylinder  whereon  the  perpetual  Screw 
is;  and  by  this  means  the  perpetual  Screw  is  turn¬ 
ed  about;  and  fo  the  Index  and  Telefcope  may 
be  moved  a  very  Minute  Space  backwards  or  for¬ 
wards  along  the  Limb.  Note ,  The  Number  of 
T  eeth  the  Curve  Surface  of  the  Limb  is  divided 
into,  mull  be  as  great  as  poffible,  and  the  Threads 
of  the  perpetual  Screw  falling  between  them  ve¬ 
ry  fine;  for  the  Exadnefs  of  the  Inftrument  very 
much  depends  upon  this. 

Thefe  Qtadrants  are  commonly  two  Feet  Ra¬ 
dius,  and  all  Brafs,  except  the  Pedeftal  and  the 
perpetual  Screws,  the  Telefcopes  have  each  two 
GlaAes  and  Crofs-Hairs  in  their  Foci ;  and  for 
the  Manner  of  dividing  their  Limbs,  Gfc.  See 
our  Author’s  Qiadrants. 

QUADRAN- 
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QUAD R ANTAL  Triangle,  is  a  Sperick  Tri¬ 
angle,  one  of  whole  Sides  (at  lead)  is  a  Quadrant, 
and  one  Angle  Right. 

QUADRAT,  and  Line  of  Shadows  on  a  Qua¬ 
drant,  are  only  a  Line  of  natural  Tangents  to  the 
Arks  of  the  Limb,  and  are  placed  there  in  order 
to  meafure  Altitudes  readily,  for  it  will  always 
be  ;  as  the  Radius  to  the  Tangent  of  the  Angle  of 
Altitude  at  the  Place  of  Obfervation;  (that  is, 
to  the  Parts  of  the  Quadrat  or  Shadows  cut  by  the 
String)  ::  fo  is  the  Diftance  between  the  Station 
and  Foot  of  the  Objed  to  its  Height  above  the 
Eye. 

QUADRATE.  To  Quadrat  a  Piece  of 
Ordnance,  is  to  fee  whether  it  is  duly  placed  in 
its  Carriage,  and  that  the  Wheels  be  of  an  equal 
Height. 

Quadratic}.  Equations. 

QUADRATICK  Equations,  are  fuch  as  retain 
on  the  unknown  Side,  the  Square  of  the  Root  or 
Number  fought;  and  are  of  two  forts. 

I.  Simple Quadraticks,  where  the  Square  of  the 
unknown  Root  is  equal  to  the  abfolute  Number 
given,  as  a  a  —  36,  e  e  —  146,  y  y  =  133225. 
And  for  the  Solution  of  thofe,  there  needs  only  to 
Extract  the  Square  Root  out  of  the  known  Num¬ 
ber,  and  that  is  the  Value  of  the  Root  or  Quantity 
fought  :  Thus  the  Value  of  a  in  the  Firft  Equation 
is  equal  to  6,  in  the  Second  e  —  12  and  a  little 
more,  it  being  a  Surd  Root.  And  in  the  Third 
Example  p  =  365. 

II.  Adfefted  Quadraticks ,  are  fuch  as  have  be¬ 
tween  the  higheft  Power  of  the  unknown  Number 
and  the  abfolute  Number  given,  fome  intermedi¬ 
ate  Power  of  the  unknown  Number,  as  a  a  -p-  2 
b  a  =  1 00. 

And  this  Equation  is  properly  called  Ad fe died ; 
becaufe  the  unknown  Root  a  is  Multiplied  into  the 
Coefficient  2  b. 

The  Original  of  Adfedled Equations,  the  Ingeni¬ 
ous  Mr.  Harriot  thus  derives:  Let  a  be  =  -W,  or 
a — c,  then  by  Tranfpofition  will  a — bzz.  o, 
and<z-|-r — o.  And  then  multiplying  one  by 
another,  the  Produd  is  a  a  —  a  b  c  a  —  be 

And  this  he  properly  calls  an  Original  Equation. 
From  which  or  others  of  the  fame  Kind,  Tranf- 
pofing  b  c  over  to  the  other  Side  with  a  contrary 
Sign,  he  gains  fuch  an  Equation  as  this,  a  a  — 
a  b  -f-  c  a  =zb  c,  which  he  calls  a  Canonical  Equa¬ 
tion. 

And  from  hence,  by  putting  Examples  in  all  Ca¬ 
fes,  he  (hews,  that  every  poffible  Quadratick  Equa¬ 
tion  hath  two  real  Roots,  according  to  the  Dimen- 
fions  of  the  higheft  Power  ;  as  being  made  up  by 
the  Multiplication  of  tw’o  f  mple  Equations.  And 
that  thefe  two  Roots  may  be  either  both  Affirma¬ 
tive,  or  both  Negative  ;  and  that  fometimes  they 
are  equal  to  each  other,  and  fometimes  not.  And 
from  hence  he  finds,  that  the  abfolute  Number  b  c 
is  always  the  Redangle  of  the  two  Roots  b  and  c, 
(or  of  the  two  Values  o la)  :  And  that  if  it  have 
a  pofitive  Sign,  the  two  Roots  have  like  Signs, 
but  if  a  Negative  one,  unlike. 


And,  That  the  Coefficient  of  the  middle  Term 
is  always  the  Aggregate  of  both  the  Roots  with  con¬ 
trary  Signs ;  and  confequently  their  Difference ,  when 
without  its  Sign.  See  more  in  his  Second  Sedlion, 
and  in  lVallisys  Algebra,  p.  132,  &c. 

And  when  in  fuch  Kind  of  Quadraticks  as  thefe, 
the  Index  or  Exponents  of  the  Dimenfions  of  the 
unknown  Root  are  in  ArithmeticalProportion,  that 
is,  as  in  this  Equation,  a  a  -f-  2  ba  =  100,  the  In¬ 
dex  of  a  a  is  2,  the  Index  of  2  b  a  is  i,and  the  In¬ 
dex  of  1 00  is  o  ;  then  may  the  Root  be  ealily  found 
out  by  the  following  Method. 

All  Equations  of  this  Rank  will  be  in  one  of 
thefe  three  Forms, 

a  a  -f-  a  —  d  R  r  '*  Some  male  four  Forms , 

a  a  —  a  d  ^=.  R.  J  but  at  long  run  it  comes 

as  —  a  a  =  R  £  to  the  fame  thing. 

In  all  which  Forms,  R,  the  abfolute  Number 
given,  is  a  Redangle  or  Produd  made  out  of  the 
two  Quantities  or  Roots  fought,  a  Greater  and  a 
Leffer.  9 

Of  which  in  the  Firfl  Form,  where  all  is  Affir¬ 
mative,  the  Coefficient  d  is  the  Difference  between 
thofe  tw7o  Quantities  or  Roots;  and  a  is  theLef- 
fer  of  them,  as  is  plain  if  you  fuppofe  the  two 
Roots  (as  Oughtred  doth)  to  be  a  the  greater,  and 
e  the  Leffer.  For  then  let  dzxix  be  the  Difference 
between  them  :  So  that  e-\-xz=a.  If  then  you 
multiply  each  Part  by  e,  it  will  be  e  e~\-ex  =  ae  ; 
from  whence  it  appears  alfo  plainly,  that  a  e  is.e- 
qual  to  R,  the  abfolute  Number  given,  or  equal 
to  the  Redangle  of  the  two  unknown  Roots  a 
and  e,  of  which  in  this  Form,  the  Coefficient  x  or 
d  is  equal  to  the  Difference  between  them,  and  e 
is  the  Leffer  of  them. 

In  the  Second  Form,  The  Coefficient  d  is  the 
Difference  of  the  two  Roots  as  before,  but  a  there 
reprefents  the  Greater  of  them,  as  is  plain  by 
putting  (becaufe  the  Sign  is  Negative)  a  —  xz=zey 
and  multiplying  each  Part  by  a,  it  produces  a  a 
—  a  x  =  a  e,  the  fecond  Form,  where  x  or  d 
the  Coefficient  is  the  Difference  of  the  two  un¬ 
known  Roots ;  and  a  reprefents  the  greater  of 
them. 

In  the  Third  Form ,  where  the  higheft  Power  is 
Negative,  the  Coefficient  s  is  the  Sum  of  the  two 
Quantities  of  Roots  fought;  and  a  the  Affirmative. 
Root  fought,  may  be  either  the  Bigger  or  the  Lef¬ 
fer  of  them.  For  let  (becaufe  the  higheft  Power 
is  Negative)  z — a=e-,  then  multiplying  both  by  a 
it  will  z  a  — a  a  =  a  e  =  R.  or  if  z  — e  had  been 
put  equal  to  a,  then  it  would  have  been  z  e  — ee 
=  a  e,  by  multiplying  all  by  e. 

So  that  this  Method  fhews  you  the  Original 
Conftitution  of  thefe  Forms,  and  the  Nature  and 
Office  of  each  Member  of  them. 

From  all  which  may  be  found  this  general  Ca¬ 
non  for  the  Solution  of  Quadratick  Equations,  ac¬ 
cording  to  this  Method. 

Multiply  the  abfolute  Number  by  4,  and  to  the 
Produd  add  the  Square  of  the  Coefficient,  then 
extrad  the  Square  Root  of  that  Sum:  Which  Root 
fhall  be  the  Sum  of  the  two  Numbers  fought.  Then 
5  U  u  to 
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to  or  from  the  half  of  that  Root,  add  and  fubftrad 
half  the  Coefficient,  and  the  Sum  and  Remainder 
are  the  two  Roots  required. 

For  the  particular  Solution  of  adfefted  Quadra- 
ticks  there  are  three  Ways. 

L  That  of  Oughtred,  who  proceeds  in  this 
Method. 

In  all  the  three  Forms,  there  is  given  either  the 
Redangle  and  Sum,  or  the  Redangle  and  Diffe¬ 
rence  of  the  two  unknown  Quantities  ;  whence 
’tis  very  eafy  to  find  either  the  Difference  in  the 
former,  or  the  Sum  in  the  latter  Cafe  :  And  then 
having  the  Sum  and  Difference  of  any  two  un¬ 
known  Quantities,  the  Quantities  themfelves  will 
fdon  be  known. 

Thus  m  the  firft  Form,  let  aa~)~d  a  =  R. 

Here  is  given  R  the  Redangle  of  the  Roots, 
d  their  Difference;  and  ’tis  known  that  a  repre¬ 
sents  the  lelTer  of  them.  Let  S  Hand  for  the  Sum 
to  be  fought: 

Let  a  -j-  e  =  S  and  a  —  e  —d.  Then  a  a  -f- 
2  a  e  — J—  e  e  =  S  S,  and  a  a  —  z  a  e  H—  ee  =  ddy 
Subftrad  the  latter  from  the  former,  and  there  re¬ 
mains  only  4^  =  4R,  Wherefore  S S  —  d d 
tsz  4  R. 

You  may  therefore  by  fimple  Algebra  find  that 

4  R  S  S  —  d  d,  and  confequently  that  4  R  -f- 
dd  ==  S  S,  and  therefore  S  is  known  ;  and  then 
having  S  and  dy  a  the  leffer  Root  will  be  known 
too,  for  4-  S  — ■ ■  4  d  =  a. 

Again,  in  the  fecond  Form.  Let  a  a  —  a  d^zR. 

Hero  d  and  R  (as  before)  the  Difference  and 
Redangle  of  the  two  Roots  are  given  ;  and  a  the 
greater  of  them  ;  wherefore  ’tis  eafy  to  find  S  the 
Sum,  and  then  7  S  -f-  7  d  =  a. 

In  the  third  Form,  where  S  a  —  a  a  =  R. 

There  is  given  the  Coefficient  S  r=Sum  of  the 
unknown  Roots,  A  the  Redangle  between  them  j 
and  a  may  be  either  the  bigger  or  leffer  of  them; 

Here  therefore  to  find  d  the  Difference. 

Becaufe  S  S  —  d  d  —  4  R,  therefore  S  S  -f-  4  A 
rszddy  and  confequently  d  is  known;  and  then  f 

5  -f-  7  d  =  greater,  and  y  S  —  £  d  =  leffer. 

II.  The  Solution  of  AJfefled  Quadratic k  Equationsy 
by  the  Method  of  Compleating  the  Square. 

Which  is  by  Mr.  Harriot ,  thus :  Since  in  every 
one  of  the  three  Forms  of  Quadraticks,  one  quar¬ 
ter  of  the  Square  of  the  Coefficient  will  make  the 
unknown  Side  of  the  Equation  a  compleat  Square, 
whofe  true  Root  will  be  a  -{-  f  d  (or  whatever 
Letters  elfe  be  the  Coefficient.)  ’Tis  plain  by 
this  means,  an  Adfeded  Quadratick  Equation,  may 
be  reduced  to  a  Simple  one. 

Wherefore, 

In  the  firft-  Form,  where  all  the  Species  are  Affir¬ 
mative. 


Let  a  a~\~da  —  R. 

If  ~  d  d  be  added  to  the  unknown  Side,  it  will 
be  a  perfed  Square  aa-\-da-\-±ddy  whofe 
true  Root  is  a  -f-  7  d. 

Add  then,  7  d  d  to  R,  and  R  -f-  ^  d  d  will  be 
a  perfed  .Square  Number  and  known  :  Whofe 
Square  Root  extraded  in  Numbers,  will  be  equal 
to  a  -f-  f  d-y  and  confequently,  a  will  be  equal  to 
that  Root,  when  7 d  is  taken  from  it,  and  fo  a  will 
be  known. 

The  Pradical  Rule  is  this. 

To  the  abfolute  Number,  add  i  of  the  Square 
of  the  Coefficient,  (or  the  Square  of  half  the  Co¬ 
efficient)  and  extrad  tne  Root  of  the  Sum  ;  then 
from  that  Root  found  in  Numbers,  fubftrad  y  the 
Coefficient,  and  the  Remainder  is  ay  the  leffer  of 
the  two  Roots,  or  Values  of  a. 

Example. 

a  a  "4~  d  a  ~  R 
or  a  a  — f-  1 6  —  36 

to  36  —  R 
add  64  =  a.  d  d 

2 _ 

V' :  100=  10  -zz  a  —  f  d. 
but  ~  d  —  8 

therefore  2  =  a. 

In  the  Second  Form. 

Let  a  a  —  d  a  =  R. 

Proceed  in  all  refpeds  as  in  the  firft  Form,  only 
you  muff  at  laft  add  £  the  Coefficient  to  the  Root 
extraded  out  of  the  abfolute  Number  inftead  of 
taking  it  from  it,  as  before  :  becaufe  here  a  repre- 
fents  the  greater  Root ;  and  thus,  if  a  a  —  16  a 
=  36.  a  will  be  found  =  to  18. 

In  the  Third  Form. 

Let  S  a  —  a  a  2=  R. 

Here  becaufe  the  higheft  Power  is  Negative,  ’tis 
impoffible  any  fuch  Root  can  be  found  that  will 
produce  — a  a  ;  wherefore  you  muff:  imagine  all 
the  Signs  changed,  and  then  it  will  ftand  thus; 
—  S  a  -f-  a  a  =  —  R,  or  putting  the  higheft 
Power  firft,  a  a  —  S  a  2=  —  R. 

In  this  Form,  the  Coefficient  is  the  Sum  of  the 
two  Roots,  and  a  may  be  either  of  them. 

And  here  the  abfolute  Nnmbcr  is  fo  determi¬ 
ned  as  that  it  cannot  be  greater  than  the  Square 
of  half  the  Coefficient :  For, 

If  the  abfolute  Number  be  =2  to  the  Square  of 
half  the  Coefficient,  the  Roots  are  equal. 

The  Pradical  Rule  then  is  this: 

From  the  Square  of  half  the  Coefficient,  take 
the  abfolute  Number  given;  and  extrad  the 
Square  Root  of  the  Remainder ;  which  Root  ei¬ 
ther  added  to,  or  fubftraded  from  half  the  Coeffi¬ 
cient, 
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c-ient,  will  give  accordingly  the  greater  or  lefler  Va¬ 
lue  of  a. 

Thus  :  If  20  a  —  a  a  —  —  36 
or  Stf  —  a  a  ==  —  R 
From  100  =  -  S  S 
take  36  =;  R 
2 

1/  :  64  =  8 

now  10  -f-  8  =:  1  8  the  greater  Root, 
and  10  —  8  =  2  the  lefler  Root. 

HI.  To  folve  Quadratick  Adfeded  Equations,  by 
taking  away  /fo  Second  Term. 

In  any  of  the  Three  Forms,  if  the  Coefficient 
have  a  NegativeSign,  put  e  -f-  \d  >  but  if  it  have 
an  Affirmative  Sign,  put  e  —  \d ;  inftead  of  a, 
the  Root  of  the  higheft  unknown  Power. 

Then  will  e  e  —J—  0  d  -f~  ~  d  d  zz:  a  a. 

alfo  —}—  e  d  H-  y  d  d  :=  -\-d  a. 

And  thefe  two  Quantities  added  together,  muft 
be  equal  to  the  Abfolute  Number  given,  and  the 
Equation  will  become  a  Simple  one. 

In  the  Firft  Form, 

a  a  -f-  d  a  =  R,  or  a  a  — f-  160  =  36. 

Let  e  ■ —  d  ■=.  a. 

Then  will  e  e  —  e  d  -f-  ~  d  d  —  a  a 
and  e  d  —  ~  dd-=z  a  d 
which  added  together  make  ee  — ~  dd  =  R 
Therefore  e  e  —  R  ^  d  d 


And  confequently  e  =  4/  R-f-  \dd 

But  e  —  \  d  —  a. 

Therefore  e  =  0-f-~  d 

Confequently  a-\r~d=z\/R-\--~dd 
Wherefore  a  =  1/  R  -+-~dd-dTfd.QE.D. 

And  fince  a  ■+•  \  d  =  i/  R  -f-  d  d :  If  each 
part  of  the  Equation  be  Squared,  there  will  a- 
rife, 

a a-h  a  d  ~h  ~  d  d z=  R  -f-  ±  d  d. 

Which  is  the  other  common  Canon  for  Solving 
Quadraticks,  by  adding  to  each  Part  the  Square  of 
half  the  Coefficient,  in  order  to  compleat  the 
Square. 

In  the  Second  Form, 

a  a  —  ad  —  R. 

Let  e  -f-  y  d  =.  a. 

Then  is  e  e  -f-  e  d  -1-  \  d  d  z=i  a  a 
and  — ed — kddz=.ad 


Thefe  added  make  e  e  —  ~  d  d  =  R 
Therefore  ^  =  R  + 


Q’Ua 

--  ■■■ . — — — 


and  e  =  V  :  R  ^  d  d. 
but  d  —  a. 

Thefefore  e  —  a  —  \  d. 

And  confequently  a  —  \  d-=.\S  \  R  -4-  £  d  n. 


Wherefore  a  —  V  :  R  4  d  d  f  d. 

Q  E.  D. 

And  fince  a  —  %  d  —  :R-R-~d  d  *,  if  each 

Side  of  the  Equation  be  Squared,  you  will  have, 

a  a  —  a  d  — 1-  ^  d  d  —  R  -j-  -~d  d. 

Which  is  the  common  Canon  for  folving  Equa¬ 
tions  by  compleating  the  Square. 

In  the  Third  Form, 

da —  a  a  =  R. 

* *  f  .  *  ’  v  t  *r  .  .) . ' 

Which  Form  mbit  be  thus  changed? 
a  a  —  da  —  —  R, 

r  .  v  '  '**  *  T  .  r  .  V 

Then  make  as  before,  e  -f-i  d  =  a 

and  then  e  e  -+-  e  d_  4. ddz=z  a  a 
and  —  e  d  —  ~ddt=.  — -ad. 

■  -  V  - 

*— « —  ■  ■  ■  ■  ..  ■■  -  .■  11-  '  -*• 

Whofe  Sum  is  ee- — %d  dz=z  —  R 
Thtn  is  'eetz.^d  d  R. 

\  \ _ V}7  [f 

And  e  =  1/  :±dd—R. 

And  fince,  e  -f-  s  d  =  a 

e—a—idzL  (i/y  | dd—  R.) 

.  i  m*  '■  *  •  •  '  •  : 

i.  ’  '  ‘  ‘  * 

Wherefore  (becaufe  there  are  two  Poff live  Roots 
in  this  Form) 

a  ==  &  :$dd  —  1L  i  fl 

But  the  Value  of  a  is  ambiguous,  and  fou  muft 
generally  try  both  Roots  before  you  can  find 
which  will  folve  the  Queftion  :  Whereas  in  the 
other  two  Forms,  the  firff  a  found,  will  be  that 
required. 

N.  B.  In  this  way  Of  folving  Qiadra  ticks,  the 
known  Quantity  added  to ,  or  fubftra&ed 
from  e ,  muft  be  always  half  the  Coeffi¬ 
cient. 


Conjlruttion  of  Adfeded  Quadraticks. 

The  Conftrudion  of  Simple  Quadraticks,  you 
have  before  under  Simple  Equations:  That  of  Ad- 
fefied  ones,  is  eafily  done  many  ways. 

I.  In  the  Firft  Form  of  Quadraticks,  let  da  ~h 
da  =  R.  Then  by  the  common  Method  of  Solu¬ 
tion^  a  5=  *'l/:R-f-l£ — £.* 

4  2 


Where- 
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Wherefore  deferibe  a  Circle  whofe  Radius  (hall 
be  C.Tzzf^and  make  the  Tangent  TE=/:R, 
drawing  alfo  the  Secant  S  C  E  j  then  will  C  E  = 

Vd  d 

:  R  -1 -  --(by  47.*.  and  confequently 
4 

*E  =  ^  :R+dJ-id  =  a, 

4 

II.  In  the  Second  Form,  where  a  a—  da  r=  R, 

"  will  be  equal  to  V.R+"+_£  Andcon. 

4  2  • 

fequently,  The  fame  Conftrudtion  and  Diagram 
will  ferve  here,  which  was  ufed  in  the  firft  Form : 
And  the  Root  will  be  reprefented  by  S  E  = 

V  :  i  d  d  4-Rfi. 

III.  In  the  Third  Form,  where  S<z — aazzR, 


a  will  be  equal  to  — H- *  :  — . — R,  and  here 

4  4 

the  Root  a  hath  two  real  Values ;  make  C  T 

(=  t  S)  the  Radius  of  a  Circle,  and  erett  the 

•  *  • 


Perpendicular  E  T  =  v/  :  R ;  then  draw  E 
Parallel  to  C  T,  and  N  O  Parallel  to  E  T, 
draw  alfo  the  Radius  C  N.  Then  will  (by 

47.  e.  i  Euclid.)  C  °  = V  ;  ££._  R*nd 

4 

confequently,  BO  =  ;  —  — *  R  = 

2  4 


the  greater  Root  a,  and  OT  =- — ■  *  :  —  R. 

z  4 

Or  the  two  Roots  will  be  QJN,  and  N  E  $  equal 
to  the  two  former. 

Dr.  Wallis'' s  Way  of  Conftru&ing  the  Three 
Forms  of  all  Quadratick  Equations,  according  to 
Mr.  Oughtred’ s  Method  of  Solution. 

Draw  two  Concentrick  Circles,  and  let  the  Dia¬ 
meter  of  the  greater  be  called  S,  and  the  Diame¬ 
ter  of  the  Idler  D,  the  Sum  and  Difference  of  the 
Roots  found.  Wherefore  H  and  d  will  reprefent 
the  half  Sum  and  half  Difference  of  the  Roots. 


S 


Since  therefore  Oughtred’ s  Theorem,  as  is  (hew¬ 
ed  above,  is,  That  SS  —  DD=  4R.  Where- 

S  S  —  DD=  R 

fore,  :  divide  all  by  4  : - .  Let 

4 

VR  be  made  a  Tangent  to  the  lelfer,  or  a  Right- 
Sine  to  the  greater  Circle,  as  you  fee  in  theFigure 
according  as  D,orS,  is  given  :  And  draw  alfo  the 
Hypothenufe  H.  Then  will  theBafe  of  the  Tri¬ 
angle  be  d.  And  HH  —  ddz=  R  (by  47.  e.  1.) 
SS  DD 

That  is, - =  R.  Wherefore  by  Tranf- 

4  4 

pofition,  HH  =  R4 -  d  d,  and  therefore  H  = 

Y  :  R-J-^J.  And  confequently,  if  it  had  been 
in  the  firft  or  fecond  Forms,  where  d  and  R  were 
given,  H  will  all'o  be  found.  Or  if  H  had  been 
given,  and  d  required  as  in  the  third  Form,  fince, 
HH  =  R+^:  Therefore,  H  H —  R  —  dd ; 
And  /  :HH  —  R: -  d:  And  having  thus  found 
A  and  d ,  the  i  Sum  and  ~  Difference  of  the  two 
Roots  :  Then  H  -\-d  (=  0  p)  will  be  the  great¬ 
er  Root  and  H  — d  (=.  p  n)  will  be  the  leffer, 
which  will  be  Affirmative  or  Negative,  according 
to  the  Form  and  Circumftances  of  the  Equation. 

A  Quejlion  and  Problems  in  Adfetted  Quadratick 
Equations. 

Q.U  E  S  T  I  O  N. 

Two  Men  have  each  a  certain  Number  of  Crowns , 
whofe  Sum  Subfirafted  from  the  Sum  of  their 
Squares ,  leaves  R  =  78  :  But  their  Sum  added  to 
the  Product  of  the  two  Numbers ,  makes  39  =S. 
How  many  Crowns  had  each  ? 

For  the  unknown  Sum  of  the  Numbers  put  2  a. 
And  for  their  Difference  2  e. 

For  then  the  Numbers  may  be  thus  noted, 
a  ~t~  e  =2  the  greater,  and  a  —  e  =  the  leffer. 

Then 

4 


S'  U  A 


RTJ  A 


z  a 


2  *r  2 
by  Tranfp. 

U+za 

by  Tranfp. 
4,  G 

by  Tranfp. 
Comp.  □ 

tw 


D 

4 


6 

7 

8 

9 

10 

11 

)  12 
I 


Then, 

2  aa  - f-  2€e  —  Sum  of  their  Sq. 

2  a  a  -f-  266  —  2  a—  R.  by  the 
State  of  the  Queftion. 

R 

aaf-ee  —  a  =  y:  39.  =  S. 

39  —  aa  T  a  «±=  e e  which  Step 
will  at  laft  help  to  find  e. 

ad  —  e  e  z  a  S.  Their 
Produft  added  to  their  Sum. 

a  a  "t-  2  a  —  S  ~  e  e. 

39  ■ —  a  a  — j—  a  a  zzi  a  a  —|—  2  a  — 
39  (S)  =  e  e. 

7  o  —  2  a  a  —J—  a . 

a  a  -f  t  a~  39  =  S>  which  is  a 
Quadratick  ot  the  firfi  Form. 
a  a  h  afi-  =  39  ~f  tV 

=  V‘ 


39  +  t 


i  V 


D  l 


a  +  '4'  '■ _ 

a  7=  /;•'  59  4-  xV  —  Z  = 
Therefore  2  a  —  12. 


And  (a)  being  known-,  the  value  of  (e)  will  be 
found  from  the  fourth  Step.  Where  e  =  3. 

Now  by  our  Suppofition  at  firfi,  the  greater 
Number  w>as  a  ~j~  e,  that  is  9  ■  and  the  lefler  was 
a  —  e  ;  that  is  3  :  Which  numbers  3  and  9,  will 
anfwer  the  Qiiefi.ion. 

For  12  their  Sum,  taken  from  90,  the  Sum  of 
their  .Squares,  leaves  78  3  and  added  to  27,  their 
Re&angle,  makes  39. 


N.  S.  By  this  Method  of  putting  a^\-  e  and  a-+  c 
for  the  two  Numbers  iought,  infiead  of  a  and 
e  as  in  the  Common  way  5  many  Quefiions 
producing  Adfeflcd  Qjaadratick  Equations, 
when  that  way  managed,  may  be  folved  as  ea- 
fily,  Aid  in  the  manner  of  Simple  Equations. 
EfpeciaHy  when  the  Sum  and  Difference,  or 
Sum  or  Difference  of  the  Squares  of  the 
Quantities  fought,  are  among  the  ‘Data; 


v  n 


d 


-T’ 


00. 


PROBLEM  I. 

'  .T.  ) 

-the  Difference  of  both  the  Legs  of  a 
R  ight  \  angled  Tri angle  bei  vg  given 
from  the  Hypothcnufe  3  'to  find  the 
Sides  fever  ally,  •  and  to  jorm  the 
■  Tri  angle.  .  r  fi  .  -Li 

Dct  the  Difference  of  the  j^er,  Side  from  the 
Hypothenuie  be  (p)  and  that  of  the  greater  ( d  ) 

A  -»  •  i  r  ;  , 

For  tnt  greater  Side  fought  put  ( a ) 

Then  will, 


i  —  b 
47.  e.  1. 


Tranfp. 

r  qnt  r 

Comp.  O' 

V  W  :  a 


Geometrical  Confiruffiom 

Find  a  mean  proportional  between  d  and  b ,  which 
let  be  D  F  :  to  which,  place  at  Right-angles  F  G 
=  to  D  F,  Draw  G  D,  and  cut  off  H  D  =  G  D. 
Then  will  B  FI,  be  the.greater  Side  fought.  And 
this  being 


produced  to  C  (To  that  CH  =  ED)  will  give  C D 
(=  A  C)  the  leffer  Side  of  the  Triangle  required, 
for  a  -f-  d  —  b  =  lefler  Side  3  Draw  a  Semi-circle 
on  CB  and  apply  A  B  ==  H  B.  Then  draw  A  C, 
and  the  Triangle  is  found,  which  is  A  C  R 

,no!jnoq  1  1 

PROBLEM  II. 

.•  :  !  .  .(■  ,  i  '  >  '  '  ■  b  1 

Having  in  the  Square  A  B  C  D,  the  Difference  be¬ 
tween  the  Sides  and  Diagonal  —  6 ,  or  a,  to  find 
the  Side  of  the  Square. 


B 


<4 


a  A—d  =  Hypothenufe,  and 
a  d  —  b  =  to  the  lefler  Side. 
a  a  “-J-*  2  ad  -f-  d  d.  —  2  a  a  t  | 
e  z  a  d  • — •  2  a  b  — —  2  b  d  4”  dd  — J— bb. 
a  a  —  2  a  b  —  2  b  d  b  jp  ~  of 
by  Comparifon  and  Tranfpofi- 
tion  of  the  lafi  Step. 
da  ' —  2  ab  —  2  bd  —  b  b.  which 
is  a  Quadratick  Equation  of  the 
Scconcl  Fbrm. 
a  a  —  2  a  b  — f-  P  P  ~~  1  b  d. 

a  —  b-yfi'-bd  . , 

a'=z:  ff  :  %b  d-ffbi  ■  .  ■’  . 


Let  the  Side  fought  be  called  x,  'and  6  =  a± 
Then  x  -f-  a  =="  A  C  the  Diagonal. 

But  (by  47.  e.  1  Eitc.ll)  AC  .73  2=  2  A  D  <73  or  to  2  a?  x. 
That  is  x  x  — j—  2  x  a  -f~  a  a  z  'x  x.  \-  , 
Expunge  then  x  x  on  both  Sides,  and  it  will  be 
2  x  a  -j yd  a  =  x  x,  and  then  by  Tranfpofition/ 
xx  -}-  2  ax  —  a-a.  Com  pleat  the  Square, 

■  And  j  twill  be  x  x  —  2  a  x  -j-  a  a.  =  i  a  a. 
v  Wherefere  x  —  a  ~  :  2  a  a. 

And  eonfequently  x  =  f  :  2aaff-d~jj..  48. 

*  fl  ")  (J  .  VI  .1  J'  qi  i  kf '  \  .  J  ‘  •  f  1 »  ill 

Pro  b  l  e  m  iil  • 

.  .  ■  #  I  •’1  .  .  ,  L  r*  1  »*. 

f  j; .  iy  n  <  n  ;  ortT  o  t  *  > %  *  •  oni  -« .  j 

Given  one  Segment  of  the  Safe  of  a  Right-angled 
Lf  dangle ,  as  alfo  the  Side'  of  the  ‘Triangle  Adja¬ 
cent  to  the  other  Segment  of  the  Safe  3  'tis  re¬ 
quired  to  find  the  ref,  and  to  form  the  Trian¬ 
gle 

5  Xx 


Suppofs 


RU  A 


Q^U  A 


Suppofe  it  done  $  and  let  the  Segment  b,  and  the 
Side  c ,  be  both  known  or  given.  Let  the  other 


Segment  of  the  Bafe  be  fought  j  which  is  all  that 
is  neceflary  to  folve  the  Problem. 

Here  therefore,  fince  P  is  fuppofed  to  be  a  true 
Perpendicular  3 


•  i 


1 


3 


4 


5 


C  C  -p  x  X  —  pp.  47  e  f  Euclid. 

And  becaufe  the  Angle  at  the  Top  is  a  Right 
one,  therefore  A  A  =  b  x,  which  gives  a- 
nother  way  of  exprefling  p  p.  So  that, 

c  c  —  x  x  =;  b  x,  and  confequently  by  Tranf- 
pofition, 

c  c  =  XX  x.  which  is  an  Adfefted  Qua¬ 
il  dratick  of  the  firfi  Form.  Wherefore, 

c  c  —  x  x  b  x  ~  by  com- 

4  4 

pleating  the  Square.  And, 


V  c  c  4"  =  x  ~f-  by  Evolution, 

.  4  a 


I 


7 


Laflly,  yf  gc  +  —  ~-  =  x. 

4  *  a 


Geometrical  Coufiruffioni 

Join  together  at  R  ight-angles  e  E  —  4  b  and  E  A 
=  C,  Then  with  the  Radius  e  E  defcribe  the  Cir¬ 
cle  BED,  and  thro’  the  Centre  e  draw  the  Line  A 
D  B.  Ereft  then  at  D  the  Perpendicular  D  K, 


which  Limit,  by  dcfcribing  a  Semi-circle  on  B  A, 
that  Semi-circle  fhall  cut  the  Perpendicular  in  the 
Point  K,  the  Vertex  ot  the  Triangle  required, 
whence  draw  the  two  Legs  B  K  and  K  A.  So  is  B 
K  A  the  Triangle  fought. 

QUADRATRIX  (  in  Geometry  },  is  a  Curve 
Line  thus  generated. 

u 


Let  there  be  a  Radius  of  a  Circle,  as  A  D,  which 
imagine  to  move  on  the  Centre  A  down  the  Cir¬ 
cumference  of  the  Quadrant  D  B,  and  at  the  fame 
time,  let  the  Side  of  the  Square  C  D  move  equally 
downwards,  fo  that  the  Radius  A  D  and  the  Side 
of  the  Square  C  D,  may  come  to  the  Line  A  B  to¬ 
gether.  Or  let  the  Right  Line  D  A,  and  the  Qua- 
drantal  Ark  D  B,  be  both  divided  into  a  like  Num¬ 
ber  of  equal  Parts,  as  in  this  Cafe  they  are  each  in¬ 
to  8.  And  to  the  Divifions  of  the  Quadrant  let  as 
many  Radii  be  drawn  from  the  Centre  A,  and  thro’ 
the  Divifions  in  A  D  as  many  Parallels  to  C  D  5  for 
then  if  a  Curve  Line  be  drawn  neatly  connecting 
the  Points  of  Intcrfection  of  thefe  Radii  and  Paral¬ 
lels,  it  will  be  that  Line  which  is  called  the  Qua¬ 
dratrix  (as  D  E).  From  this  Genefis  of  the  Qua- 
dratix  arife  thefe  Corollaries. 

’1  I  .  \.  j  *  >«  1  1  •  i  i  •  •  *  ’  —  *  -  *  -*  **  -*  ’ 4 

1.  That  if  through  any  Point,  as  H  in  this  Qua- 
dratrix,  you  draw  a  Radius  A  HI,  and  the  two 
Perpendiculars  Hh  and  He ,  it  will  be,  as  the  whole 
Quadrantal  Ark  D  B,  is  to  the  part  IB::  fo  will 
the  whole  right  Line  D  A  be  to  the  part  of  it  cut 
oft  h  A,  or  its  equal  He ,  as  is  plain  from  confider- 
ing  the  equal  motion  of  the  Radius  A  D,  and  the 
fide  of  the  Square  D  C,  which  interfeft  each  other 
in’H. 

2.  Wherefore  any  Ark  of  the  Quadrant  as  I  B, 
or  any  Angle  as  I  A  B,  may  by  this  Quadratrix  be 
cafily  divided  into  3  equal  parts,  or  any  other  Num¬ 
ber  at  Pleafure,  or  according  to  any  given  Ratio ,  by 
only  drawing  the  Radius  A  I,  and  then  from  the 
point  of  the  Quadratrix  H  letting  fall  the  Perpendi¬ 
cular  II  ea  tor  it  H e  be  divided  into  3  or  any  giv¬ 
en  Number  of  equal  parts,  Lines  drawn  from  A  the 
Centre  through  thole  Divifions  /hall  divide  the  Ark 
or  Angle  atter  the  lame  manner.  For  as  the  parts 
of  He ,  are  to  the  \\Jhble  Line  : :  fo  will  the  parts  of 
the  Ark  I  B  be  to  the  whole  Ark  :  By  the  former 
Corollary, 

3.  1  fay,  "That  the  Safe  of  the  Quadratrix  A  E 
is  a  third  ‘ Proportional  to  the  Radius  A  D,  and  the 
Quadrant  D  B.  _ 

- -  £  7-  -  Vv  Vv  _ !  K  p  r  ~  I  I  >  -  •  \ 

For  DB.  DA.:  IB.  H  e ,  as  follows  (alternate¬ 
ly)  trom  Cor.  1.  _  ,v 

;,And  I  b  .  H  e  : :  b’A  :  e  A,  by  the  Triangles  be¬ 
ing  Similar. 

Now  it  you  conceive  the  Ark  I  B  to  grow  infi¬ 
nitely  fmall,  it  mult  at  latt  come  to  the  fame  as  its 
right  Sine  I  b,  and  both  will  coincide  in  the  point 
B  3  and  at  the  fame  time  as  H  E  and  H  e  co¬ 
incide  in  the  point  E,  (by  the  Genefis  of  the  Curve  3) 
fo  that  at  laft  A  e  and  A  E,  A  b  and  A  B  will  be 
coincident :  And  therefore  at  hit  D  B  .  D  A  : :  IB 

(1.  §.  \k) 


Q^U  A 


Q.U  A 


(/.  e.lh)  H  e.  That  is,  as  A  b .  A  e  .  or  which  is 
the  fame  at  lad,  as  A  B  for  AD)  to  A  E. 

Wherefore  D  B .  D  A  : :  D  A  .  A  E.  £KE.P). 

4.  Wherefore  if  on  the  Bale  of  the  Quadratix 
A  E,  a  Quadrantal  Ark  be  defcribed,  it  will  be 
equal  in  Length  to  D  A  the  Side  of  the  Square :  And 
confequently  the  Semicircle  will  be  double,  and  the 
Periphery  Quadruple  of  D  A. 

5.  Hence  may  a  Right  Line  be  found  equal  to 
DB  or  any  other  Quadrant  of  a  Circle,  by  only 
making  as  A  E  .  A  D  : :  A  D  to  a  Third  Proporti¬ 
onal,  which  will  be  equal  to  the  Quadrantal  Ark,  by 
Cor .  3. 

6.  After  the  fame  manner  may  a  Right  Line  be 
found  equal  to  I  B,  or  any  other  Ark  of  a  Circle  lefs 
than  a  Quadrant,  if  it  be  made  as  D  A  .  H  e  :  : 
D  B .  D  B  to  a  fourth  Proportional  by  Cor.  1. 

7.  So  that  the  Quadrature  of  the  Circle,  and  the 
Trifeffion  of  an  Angle  might  Geometrically  be  ef- 
felled,  if  this  fpuadratrix  were  a  true  Geometrical 
Curve,  as  indeed  it  is  not. 

QUADRATO  QUADRATUM,  is  the  fourth 
Power  ot  Numbers  5  or  the  product  of  the  Cube 
multiplied  by  its  Root  $  a  ‘Biquadrate. 

QUADRATO  CUBUS,  the  fifth  Power  of 
Numbers. 

QUADRATO  fpuadrato  Cub  us ,  the  feventh 
Power  of  Numbers. 

QUADRATO  Cubo  Cubus,  the  eighth  Power  of 
Numbers. 

QUADRATRIX  of  the  Hyperbola :  There  is  a 
new  Curve  lately  invented  by  Mr.  J.  ‘Perks  of  Great 
Ssvinford  in  Worcefter-Jbire,  for  the  Quadrature  of 
the  Hyperbola  5  of  which  fee  an  Account  in  cPbil. 
Tranp.  N.  30 6. 

QUADRATURE  of  any  Figure  in  Mathema- 
ticks,  is  the  finding  a  Square  equal  to  the  Area  of 
it.  See  Lunes. 

QUADRATURE  of  the  Parabola.  See  Pa- 
rabclick  Space. 

QUADRATURES  of  the  Moon,  are  the  Mid¬ 
dle  Points  of  her  Orbit,  between  the  Points  oi  Con¬ 
junction  and  Oppofition  :  And  they  are  fo  called, 
becaufe  a  Line  drawn  from  the  Earth  to  the  Moon, 
is  then  at  Right  Angles,  with  one  drawn  from  the 
Earth  to  the,  Sun.  When  the  Moon  having  been  ei¬ 
ther  in  Conjunction  with  the  Sun,  at  C,  or  in  Oppo¬ 
fition  to  him  at  O,  is  come  to  Q  then  Die  is  in  the 
Quadratures. 

*  J  .  I  Jfl  •  A  f  ,  '.p  ..  ,, 
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QUADRATURE  Lines ,  or  Lwes  of  fhiadra- 
ture  5  are  two  Lines  placed  ufually,  or  at  lead  fome- 
times,  on  Mr.  Gunter's  Seflor,  and  eafily  known 
there,  by  being  marked  with  the  Letter  and  the 
Figures  5,  6 ,  7,  8,  9,  10  5  of  which  j^fignifies  the 
fide  of  a  Square,  and  the  other  Figures  the  fides  of 
Polygons  of  5,  6,  7,  &c.  fides,  A.  there  {lands  for 
the  Semi-diameter  of  a  Circle,  and  90  for  a  Line 
equal  to  90  degrees  in  the  Circumference. 

Their  Ufes  are  readily  ( though  not  exactly ) 
thefe : 

1.  ‘To  make  a  Square  equal  to  a  given  Circle. 

Open  the  Se&or  to  the  Radius  of  the  given  Cir¬ 
cle  by  applying  it  over  in  the  point  A,  A,  and  then 
the  parallel  Diliance  between  the  points  JfK  J^.  is 
the  fide  of  the  Square  required. 

2.  To  make  a  Cir  elf  equal  to  a  given  Square. 

Apply  the  fide  of  the  Square  over  in  JR  fo 
will  the  parallel  Didance  between  A,  A.  be  the  Ra¬ 
dius  of  the  Circle  fought. 

'  r  *  \  \  '  ,  v  /  •  •  L  ^  cV\  ''  >\ 

3.  Po  reduce  a  Square  oryi  Circle,  uito  a  Pent  a  •, 
gou-y  or  other  regular  Polygon  equal  to  it. 

^  'jr  . M  ,  f «  !  -o 

Take  the  fide  of  the  Square,  or  Radius  of  the  Cir¬ 
cle  given,  and  apply  it  over  in  its  proper  points  and 
then  the  Parallel  Didances  between  the  points  of 
any  of  the  other  Polygons,  Daall  be  the  fides  ot  thofe 
Regular  Figures.  , 

QUADRATURE  of  Curves,  by  Sir  If.  New¬ 
ton. 

I  do?f t  here  confider  Mathematical  Quantities  as 
composed  of  Parts  extreamlyfrnall,  but  as  generated 
by  a  continual  Motion.  Lines  are  defcribed,^ and 
by  deferibing  are  generated,  4^ot  by  any  appolirion 
of  Parts,  but  by  a  continufd  Motion  of  Points.  •Sur¬ 
faces  are  generated  by  the  motion  of  Lines,  So- 


Q_  U  A 
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lids  by  the  motion  of  Surfaces,  Angles  by  the  Ro¬ 
tation  of  their  Legs,  Time  by  a  continual  Flux,  and 
(b  in  the  refi.  Thefe  Genefes  are  founded  upon 
Nature,  and  are  every  day  feen  in  the  motion  of 
Bodies. 

And  after  this  hnariner  the  Antients  by  carrying 
moveable  right  Lines  along  immoveable  ones  in  a 
normal  Pofition  or  Situation,  have  taught  us  the  Ge- 
nefes  of  Re&angles. 

Therefore  conlidcring  that  Quantities,  encreafing, 
in  equal  Times,  and  generated  by  this  encreafing, 
are  greater  or  lefs,  according  as  their  Velocity  by 
which  they  encreafe,  and  are  generated,  is  greater 
or  lefs :  I  endeavoured  after  a  Method  of  determin¬ 
ing  the  Quantities  from  the  Velocities  of  their  Mo¬ 
tions,  or  Increments,  by  which  they  are  generated  ; 
and  by  calling  the  Velocities  of  the  Motions,  or  of 
the  Augments,  by  the  Name  of  Fluxions ,  and  the 
generated  Quantities  Fluents ,  I  (in  the  YearT<5d5 
and  1 666)  did,  by  degrees,  light  upon  the  method 
of  Fluxions ,  which  I  here  make  ufe  of  in  the  Qua¬ 
drature  of  Curves. 

Fluxions  are  very  nearly  as  the  Augments  of  the 
Fluents,  generated  in  equal,  but  infinitely  fmall 
parts  of  Timcj  and  to  fpeak  exaftly,  are  in  the 
‘Prime  Ratio  of  thernafcent  Augments  j  but  they 
may  be  expounded  by  any  Lines  that  are  proporti¬ 
onal  to  them.  As  if  the  'Areas  ARC,  A R  DG  be 
deferibed  by  the  Ordinates  R  C,  D  R ,  moving 
with  an  uniform  Motion  along  the  Bafe  A  R ,  the 
Fluxions  of  thefe  Areas  will  be  to  one  another  as 
the  deferibent  Ordinates  R  C  and  R  D,  and  may 
be  expounded  by  thofe  Ordinates  5  for  thofe  Ordi¬ 
nates  are  in  the  fame  proportion  as  the  nafeent  Aug¬ 
ments  of  the  Areas. 


Right  Line  C  K  co-incides  with  the  Tangent  C  Hy 
and  the  evanefeent  'Triangle' C  Ec  in -its  ultimate 
Form  becomes  fimilar  to  the  Triangle  C  E  l",  and 
its  evanefeent  Sides Nk’  E,  Ec  and  C c  will  be  ulti¬ 
mately  to  one  another  as  are  C  Ey  EF and  CF  the 
fides  of  the  other  Triangle  C  E  Fy  and  therefore 
the  Fluxions  of  the  Lines  A  R,  R  C  and  A  C  are  in 
the  fame  Ratio.  If  the  points  C  and  c  be  at  any 
fmall  diftance  from  one  another,  then  Ivill  C  K  be 
at  a  fmall  difiance  from  the  Tangent  C  H  Asfoon 
as  the  right  Line  iy  coincides  with  the  Tangent  C  Hy 
and  the  ultimate  Ratio’s  of  the  Lines  C  Ey  E  6 
and  C  d  be  found,  the  Points  C  and  c  ought  to  come 
together  and  exactly  to  co-incide.  For  Errors  tho* 
never  fo  fmall,  are  not  to  be  negle&ed  in  Mafhema- 
ticks. 

By  the  fame  way  of  arguing,  if  a  Circle  deferibed 
on  the  Centre  R  with  the  Radius  R  C ,  be  drawn 
with  an  uniform  Motion  along  the  Abfciffa  A  R , 
and  at  right  Angles  to  it,  the  Fluxion  of  the  gene¬ 
rated  Solid  A  R  C  will  be  as  the  generating  Circle, 
and  the  Fluxion  of  its  Surface  will  be  as  the  Peri¬ 
meter  of  that  Circle  and  the  Fluxion  of  the  Curve 
Line  A  C  conjointly.  For  in  what  Time  the  Solid 
ARC  is  generated  by  drawing  the  Circle  along  the 
Abfcifla  A  R,  in  the  fame  Time  its  Surface  is  ge¬ 
nerated  by  drawing  the  Perimeter  of  that  Circle  a- 
long  the  Curve  A  C. 

Of  this  Method  take  the  following  Examples. 

Let  the  Right  Line  P  B  revolving  about,  the  given 
Foie  P  cut  the  Right  Line  A  B  given  in  Pofition  $ 
the  Proportions  of  the  Fluxions  of  the  Right  Line 
A  B  and  P  B  is  required. 


fx-t  the  Ordinate  R  C  move  out  of  its  place  R  l 
into  any  new  one  b  c  :  Compleat  the  Parallelogran 
R  C  Eb,  and  let  the  right  Line  V  F II  be  ,drawi 
which  may  touch  the  Curve  C,  and  meet#' cam 
R  A  produced  in  F and  V\  and  then  the  juftnov 
generated  Augments  of  the  Abfciffa  A R,  the  Ordi 
nate  R  C,  and  the  Curve  Line  ACc,  wi  ll  be  R  b 
E  c ,  and  C  c  5  and  the  fides  of  the  Triangle  CEL 
are  in  the  Prime  Ratio  of  thefe  jfafeent  Augments 
and  therefore  the  Fluxions  of  A  R,  R  C  and  A  C 
are  as  the  fides  C  E,  E  F,  and  C  Fo?  the  Wangle 
C  EF,  and  may  be  expounded,  by  thofe.  fides,  or 
which  is  much  at  one,  bv  the  fides  of  the  Triangle 
IRC  fimilar  to  it. 

Tis  the  fame  thing  iOtheFluxions  be  taken  in 
the  ultimate  Ratio  of  the '‘evanefeent  Paris.  Draw 
rhe  Right  Line  C  c,  arid  ..produce  the  fame  to  K. 
Let  the  Ordinate  terkpani  into  its  for mef  place 
R  C,  'and  the  points  C  And'A coming  together,  the 


f 


Let  the  Right  Line  P  R  go  out  of  its  place  P  R 
into  a  new  one  P  b :  In  the  Line  P  b  take  P  C  e- 
qua!  to  p  R,  and  draw  P  D  to  A  R  fo  that  the 
Angle  bP  D  may  be  equal  to  the  Angle  b  P  C  3 
and  then  from  the  Similarity  of  the  Triangles  b  R  C, 
bP  D,  ths*Augmcnt  R  b,  will  be  to  the  Augment 
C  b  i$  Pb  is  to  Db.- 

Now  let  P  b  return  into  its  former  place  P  R, 
that  thofe  Augments  may  vanifh,  and  the  ultimate 
Ratio  of  the  evanefeent  Augments,  that  is,  the  ul¬ 
timate  Ratio  of  P  b  to  Db  will  be  the  fame  as  that 
■  °f  P  R  to  D  R,  the  Angle  being  right ;  and  there¬ 
fore  the  Fluxion  of  A  R  is  to  the  Fluxion  of  P  R 
in  this  Ration. 

T.ct  the  Right  Line  P  B  revolving  about  the 
given  P  Pole  cut  A  B  and  A  E  tveo  other  Right 
lanes  given  in  Pofition  in  Rand  E  •  'tis  required 
Uo  find  the  Proportion  of  the  Fluxions  of  thole  Right 
Lines  A  B  and  A  E.  J 
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Let  the  revolving  Line  P  A  move  out  of  its  place 
<P  A  into  a  new  one  ‘IP  b,  cutting  A  A,  A  E  into 
the  Points  b  and  E,  and  draw  A  C  parellel  to  A  E, 
meeting  P  b  in  C  3  then  A  b  will  be  to  'B  C  as 
A  b  is  to  Ae  and  A  C.  to  E  e  as  A  b  x  P  A, 
to  Ac  X  P  E.  Now, let  the  Right  Line  P  b  return 
into  its  former  place  P  A,  and  the  Evanefceilt  Aug. 
ment  A  b  will  be  to  the  Evanefcent  Augment  Ee 
as  A  AveP  A  is  to  A  E*P  E ,  and  therefore  in  this 
Ratio  is  the  Fluxion  of  the  Right  Line  A  A  to 
ihe  Fluxion  of  the  Right  Line  A  E. 

Hence  if  the  revolving  Right  Line  P  A  cut  any 
Curve  Lines  given  in  pofition  in  the  Points  A  and 
E ,  and  the  moveable  Right  Lines  A  A ,  A  E.  touch 
thole  Curves  in  A  and  E,  ,  the  Points  of  Seflion  3 
the  Fluxion  of  the  Curve  which  the  Right  Line 
A  A  touches,  will  be  to  the  Fluxion  of  the  Curve 
which  the  Right  Line  A  E  touches,  as  A  AxP  A 
is  to  A E  X  P  E.  The  fame  Thing  will  happen  it 
the  Right  Line  P  A  always  touch  any  Curve  given 
in  pofition  in  the  moveable  Point  P. 

Let  the  Quantity  x  flove  uniformly,  and  let  the 
Fluxion  of  xn  be  to  be  found.  In  the  fame  time 
that  the  Quantity  x  by  flowing  becomes  #-fo, 
the  Quantity  xn  will  become  x  c| that 
is,  by  the  Method  of  Infinite  Series’s  \*  -{■  no 

xn--T4fAZZ00xn--*+,  &c.  and  the  Augments  o  and 

__ 

~co.\”"2-f->  tfc.  arc  to  one  another  as  l 

1 

and  — — cc.r'’"2-]-,  Now  let  thofe 

Augments  vanifh,  and  their  ultimate  R.atio,  will  be 
the  Ratio  ot  r  to  nx*"1  3  and  therefore  tne  Fluxi¬ 
on  of  the  Quantity  x  is  to  the  Fluxion  of  the  Quan¬ 
tity  x”  as  1  to  n>  "~T.  . 

By  like  ways  of  arguing,  and  by  the  Method  ot 
prime  and  ultimate  Ratio’s,  may  be  gathered  the 
Fluxions  of  Lines,  whether  Right  or  Crooked  in 
a  if  Cafes  whatfbever,  as  alio  the  Fluxions  ot  Sur¬ 
faces,  Angles,  and  other  Quantities.  In  Finite 
Quantities  fo  to  frame  a  Calculus,  and  thus  to  in- 
veftigate  the  prime  and  ultimate  Ratios  ot  Na- 
feent  or  Evanefcent  Finite  Quantities,  is  agreeable 
to  the  Geometry  of  the  Ancients  5  and  1  was  wil¬ 
ling  to  Ihew,  that  in  the  Method  of  Fluxions  there  s 
no  need  of  introducing  Figures  infinitely  fmall  into 
Geometry.  For  this  Analyfis  may  be  performed  in 
any  Figures  whatfoever,  whether  finite  or  infinite¬ 
ly,  fmall,  fo  they  are  but  imagined  to  be  fimilar  to 
the  Evanefcent  Figures ,  as  alfo  in  Figures  which 
m&y  be  reckoned  as  infinitely  fmall,  it  you  do  but 
proceed  cautioully. 

From  the  Fluxions  to  find  the  Fluents  is  the  more 
difficult  Problem,  and  the  ift  flep  ot  the  Solution 
of  it  is  equivalent  to  the  Quadrature  oj  C urves , 
concerning  which  I  have  formerly  written  the  o  - 
lowing  Trait. 


A  Treat ife  of  the  Quadrature  of  Curves. 

1  confider  indetermined  Quantities  as  encreafing 
or  decreafing  by  a  perpetual  Motion,  that  is,  as 
flowing  encreafingly  or  decreafingly  3  and  I  repre- 
fent  them  by  the  Letters  z,  y,  x,  v,  and  I  mark 
their  Fluxions  or  their  Celerities  by  which  they  en- 
creafe  by  the  fame  Letters  with  Points  over  them 

thus,  z,  y,  .v,  Vi  There  are  likewife  Fluxions  of 
Fluxions,  or  Mutations  more  or  lefs  fwift,  which 
may  be  called  the  Second  Fluxions  of  z,  y,  x,  v, 

and  may  be  marked  thus,  z ,  y,  xt  v  3  and  the 
F)rjl  Fluxions  of  thefe,  or  the  Third  Fluxions  of 

z,  y,  x,  v,  thus,  z,  y,  x,  v  3  the  Fourth  thus, 

.  ....  1 .  _  ..  7 

y,  x,  v,  Sic.  And  as  2,  y ,  x,  v ,  are  Fluxions 

of  the  Quantities,  z,  y,  x,  v ,  and  thefe  are 

Fluxions  ,  of  the  Quantities  z ,  y,  x,  v ,  and  thefe 

Fluxions  ol  the  Quantities,  z,  y,  x ,  v  :  So  thefe 

Quantities  may  be  confidered  as  Fluxions  of  others, 

/  /  $  i 

which  I  fhall  mark  thus,  z ,  y,  .r,  v  3  and  thefe 

.  ,  //  //  //  4$ 

as  Fluxions  of  others  z,  y ,  x,  vs  and  thefe  as  Flux- 

4t4  44*  4*4  44$  Of  /$  + 

ions  of  others  z,  y ,  x ,  v.  Wherefore  z ,  z ,  z ,  zy 

z ,  z,  z,  z,  Sic.  reprefent  a  Series  of  Quantities, 
in  which  every  fubfequent  one  is  the  Fluxion  of  the 
precedent,  and  any  preceding  one  is  a  flowing  Quan¬ 
tity  or  a  Fluent,  which  has  for  its  Fluxion  that 
which  follows  it. 

Of  the  like  Nature  is  this  Series  y/ az — zz, 
T  az — zz-,  V  az — zz,  T  az — zz,  az — zz, 

f  az — zz  ;  as  alfo  this  Scries, 

az*-\-z*  az- j-e>2  az-j-zz  azf-z'1  az-\-zz 

— It  ,  ,  >  *  j  •  > 

a  —  a  a — z  a — »  a — »  a — *  a — 3 

And  it  is  to  be  obferved,  that  any  preceding 
Quantity  in  thefe  Series’s  is  as  the  Area  of  a  Cur¬ 
vilinear  Figure,  whole  Ordinate  Applicate  apply’d 
at  Right  Angles  is  the  flowing  Quantity  3  and 

its  Abfciffa  z  :  as  f  az — zz  is  the  Area  of  a  Curve 
whofe  Ordinate  Applicate  is  y/ az — zz,  and  the 
Ahfcifla  Zi 

The  Defign  of  all  this  will  be  apparent  from  the 
following  Propbfuions. 

Prop.  1.  Prob.  1. 

Having  given  an  Equation  involving  any  Number 
of  fluent  or  flozang  .Quantities,  to  find  their 
Fluxions. 

Solution . 

Multiply  every  Term  of  the  Equation  by  the 
Index  of  the  Power  of  each  flowing  Quantity  con¬ 
tained  in  that  Term,  and  in  each  Multiplication 
change  the  Root  of  the  Power  into  its  Fluxion  3 
and  then  the  Aggregate  of  all  the  Produfls  under 
their  proper  Signs  will  be  the  new  Equation. 
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Explication. 

Let  ay  by  c ,  dy  &c.  be  determined,  and  immu¬ 
table  Quantities,  and  let  any  Equation  be  propo- 
fed,  containing  the  fluid  or  flowing  Quantities  zy  yy 
xy  Sec.  as  x* — xyy-faaz — £3=o.  Firit  let  the 
Terms  be  multiply’^  by  the  Indexes  of  the  Powers 
of  x ,  and  in  each  Multiplication,  inftead  of  the 
Root  or  Side  of  the  Power,  or  inltead  of  x  of  one 
Dimenfion  only,  write  a?,  and  the  Summ  of  t  • 
Produfls  will  be  %xx2  — -xyy.  Let  the  fame  be 
•done  by  yy  and  you  will  have — 2 xyy :  Do  the 
fame  by  z ,  and  there  will  be  produced  aaz.  Let 
the  Sum  ot  the  Products  be  put  equal  to  o  and 
you  will  have  the  Equation  $xx2 — xyy — zxyy  4~ 
aaz=o  3  i  fay  that  in  this  Equation  the  Relation 
of  the  Fluxions  is  determined. 


'Demon flratlon. 

For  let  o  be  a  Quantity  extreamly  fmall,  and  let 
os,  c y,  oxy  be  the  Moments  of  the  Quantities 
s,  y ,  x  3  that  is,  the  momentaneous  fynchronical 
Increments.  And  if  the  flowing  Quantities  are 
now  z,  v,  and  x ,  thefe  after  a  Moment  of  I  ime  be- 

ing  augmented  by  their  Increments  os,  oy,  cx, 

will  become  c-j-os,  jV-f-cj’,  x-\-oxy  which  being 

fubitituted  in  the  firfl  Equation  inftead  ot  &,  jy,  and 

x,  rive  this  Equation,  x*  4-  ^xxox  -}-  $xcoxx  -f 

o3x3  —  xyy  —  o  xyy  —  1  xoyy  —  1  xooyy  —  xocyy  —  xo  *yy-\- 

aaz-\-aacz — b3—o.  Subdual  the  former  Equation 

from  it  and  the  Refidual  divided  by  o  will  be  3 xx2-\ - 
•  •  »  •  •  •  •  ••  •• 
yxxox  -f-  x}oo  —  xyy zxyy 1  xoyy - xo yy - xooyy 

~{-aaz=o.  Let  the  Quantity  o  be  leffened  infi¬ 
nitely,  and  neglefling'thc  evanefeent  Terms,  there 
*  •  »  •  • 

will  remain  yxx' — xyy — zxyy-j-aaz— o.  Jp.  E.  D. 


A  mere  fall  Explication  of  tl be  fame  1’hing. 

After  the  fame  Manner,  if  the  Equation  were 
x3  —  xyy  -j -aafi  ax  ■ — yy—  b3~ o,  there  would  be 
produced  ~,x2x —  xyy-zxyyfi-aa  ax  —  yy  ~  03 
where,  if  you  would  tape  away  the  Fluxion 


y  ax — yy,  put  y  ax — yy—z,  and  then  will  ax— 
—yy~z2,  and  (by  this  Propofition)  ax — zyy=zzz 

,  ax — 'lyy  •  ax — i\y - 

or  - - =£,  that  is,  — -  -  ■ '  ,= Tax —  vy: 


a  x — laayy 


-O. 


zfttx—yy 

A  nd  thence  3  War — xyy — xxyy-fi 

z  Yax — yy 

And  by  the  fame  Operation,  vou  may  proceed 
to  lecond  Fluxions,  Third  Fluxions,  and  fo  on  ; 
Let  the  Equation  zy3 — z*~\-a*  be=o,  then  it  will 
be  made  by  the  firit  Operation,  zy3- j-sfcyv* — fzz1- 
=0,  by  the  Second  Operation  zy!*j-6zyy’~]-$zyy* 

-\~6zy2y~4zz3  —  I  2Z2z*—o  5  and  by  the  Third, 
*•  ..  •  ...  •  •  ..  ... 
xy-f-^zyr2  -f-  yzyy'  A  1  $zy  *y  -J-  3  zyy*  -f  18  zy  yy 

*  •  »  4  •  •  • 

*±6zy  l—yzz3— $6z  zzf—i^z—o. 


But  when  we  thus  proceed  to  Second  and  Third 
Fluxions,  &c.  it  is  convenient  to  consider  fome 
Quantity  as  flowing  uniformly  3  and  for  its  firfl 
Fluxion  to  write  1  j  but  for  the  fecond  and  follow¬ 
ing  ones  o.  Let  the  Equation  be  zy3 — a4-f-^4=: o, 
as  above  3  and  let  a  flow  uniformly,  and  let  its 
Fluxion  be  Unity  3  and  then  by  the  firfl  Operati¬ 
on  it  will  become  yiJr^zyyz — 424=0,  by  the  Se¬ 
cond  6yy  yzyyt-{-6zy7y — 1224=0,  by  the  Third 

pyyz-{-iSy2y~]-^zyyz~\-iSzyy  y~\-^zy3~i^.z=o. 

But  in  Equations  of  this  kind  we  muft  conceive, 
that  the  Fluxions  in  each  of  the  Terms  are  of  the 
fame  Order,  that  is,  that  they  are  all  either  of  the 

firfl  Order  y,  zy  or  all  of  the  fecond  y,  yzy  y  zy  z 2, 

or  all  of  the  third,  yy  y  yy  y  zy  y\ y2z,  yz2y  z3y  See. 
And  when  the  Thing  happens  otherwise,  the  Order 
is  to  be  compleated  by  the  fuppofed  Fluxions  of  a 
Quantity  flowing  uniformly  3  and  then  the  lafl  E- 
quation,  by  compleating  the  third  Order,  be¬ 
comes  pz  y  yz-fiSz  y2y~\-  $zy  yz-\-i  8  zy  yy-f  6zy3~- 
- 24S2>’=0. 

Erof.  2.  Each.  2. 

To  find  the  Carves  that  are  fihtadrable. 

Let  A7%C  be  the  Fi¬ 
gure,  whofe  Area  is  to 
be  found  3  B  C  an  Or¬ 
dinate  apply’d  at  Right 
Angles,  and  A  71  the 
Abfciffa.  Produce  C  IB 
to  iE  that  B  E  may 
be=i,  and  compleat 
the  Parallelogram  A  B 
E  D  3  and  the  Fuxions 
of  the  Areas  ABC , 

A B  ED  will  be  as  B  C  and  B  E:  Therefore  take 
any  Equation  by  which  the  Relation  of  the  Areas 
may  be  determined,  and  thence  will  be  given  the 
relation  of  the  Ordinates  B  C  and  B  Ey\ by  CP ro¬ 
pe  fiti  on  1.)  fi>:  E.  D. 

We  Avail  give  Examples  of  this  Thing  in  the  two 
following  Prcpofitions. 

Prop.  3.  Theor.  1. 

If  z  bs  ufed  promifeuoufly  for  the  Abfcifla  A  B 
and  the  Area  A E  or  A Bx.j  3  and  R  be  put  for 
l  -\-jzn-\-gz2n-\-hz3n-\-y  Sec.  Let  the  Area  of  the 
Curve  be  ZQR^y  and  the  Ordinate  Applicate  B  C 

will  be=9E+^/b  fe'»+ 

into  a.6"1  R**"1. 

Demcnfiraticn. 

For  if  <4  then  by  the  firfl  Prop,  will 

Rx -fizz'1  R  R1  ~J~v.  lnilead  of  R in  the  firfl 
term  of  the  Equation,  and  z9  in  the  fecond,  write 
R  R^-1  and  zz9"1,  and  then  the  Equation  will  be¬ 
come  Bz>R-fi\zR  into  z9"1  R^--*z=^v.  But  R  was 
taken  equal  to  E-\- J 1 » -f  As 3»y  $fic.  and  cor.- 

fcquently  (by  Prop.  1 •)  R~nfizz*-~ x-j- ^ ngzz^- 1 

*4*3 nhzz3»~~J~^-,  £gc.  which  being  fubflituted  in 
iheir  ftead,  and  B  E  or  1  placed  in  the  r;oom  of  z.$ 

Then 
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then  will  Be  1*®  "S~® 

+AW-K  .  +iM  -fjX» 


^Vf 


€5 ?f..  into  s5*’1  A'"*  be=*/=A  C.  Q^E.  D. 

Prop.  4.  1’heor.  2. 

If  for  the  Abfciffa  AB  be  put  3,  for  <?— |—yi«  — f- 
&c.  be  put  A,  and  V  tor  k-f-lz» 

&c.  Let  the  Area  of  the  Curve  be  z?  R\  St*  ;  then 
the  Ordinate  Applicate  B  C  will  be= 


*  4  • 


ekzix  •  * . 

-f-A**  -+-2A»r 

+  0  elK-  +?«,*'»* 

+MH 

"f'8  “f-0  r  “j-0 

.m***4* 


inro 
S^-*1 
<  R\--i 


This  is  demonflrated  after  the  fame  Manner  as 
the  former  Propofition. 

^Pro/.  5.  I’ he  or .  3. 

If  a  be  put  for  the  Abfciffa  of  the  Curvd  A'B, 
and  R  be  put  for  c-\-jz,»  -\-gz’l''-\-hzi*  -fi  ckc.  And 
let  the  Ordinate  Applicate  be  a6"1  Rr-1  multiply’d 

into  a.fi-bz»-\-cz2» Sic.  and  let  JL  be  put 

Jf 

—T  .  and  r-f*— S.  S-j-^—t  .  t-f  k=v,  & c.  Then 
the  Area  will  be  z*  R *  multiply’d  into  ll 

.  iCZifS.,Ry]_  yZifC-lzzAbA 

r~\-i,e  r-J-2, e  v — 3»  e 


-If 2)  Z~gCZ~hB 


Sic.  where  A,  B, 


r+4>  e 

C,  2),  &c.  denote  the  whole  given  Co-efficients 
of  each  Term  in  the  Series  with  their  Signs  -j-  and 
— ,  viz.  A  denotes  the  Co-efficient  of  the  firft 

Term  ifi  B  the  Co-efficient  of  the  fecond  Term 

re 

C  the  Co-efficient  of  the  third  Term ; 
r+2,  e 

Demonfiration. 

According  to  ‘Prop.  Third. 

Let  the  Ordinates  of  the  Curves  be, 


+9  r,  -f0 


I,  Be  fdz» 


gAzz» 


hAz  3",  See. 

+5AH  _ 

2i .  .  .  9hii,eBz»  fBZz* 


“H'H 


gBz3»,  See. 


>fiAW'  _ 

3  . -fa^n,  eCz2» 

#.+***»’  &c‘ 

4  . .  —  -H-H» 

eDz 3i,  & c. 


I 

y z 5*-1  r^**1 


and  their 
Az.9  R>. 


B?:9-f  »R\ 

Cstf-f-2*** 

D^-f3«R\ 


And  if  the  Sum  of  the  Ordinates  be  put  equal 
to  the  Ordinate  tf-f  bzir\-cz't’*-\-dz'3"-\- ,  Sec.  multi, 
ply’d  into  z 8-1  A**’1,  the  Sum  of  the  Areas  z $  Ax 


into  yf-j-  Ac;*-}-  Co2  -f  %)zP-\-,  See.  wiil  be  equal  to 
the  A  rea  of  a  Curve  which  has  that  for  an  Ordinate, 
i  heretore  let  the  correfponding  Term*  of  the  Or¬ 
dinate  be  equal  j  and  then  a  wiil  become  =B?A, 

fc+L-tffr* 5  c=+l^4tt +"/8 +«»■*■ 

c  C,  &c.  and  thence  -~~=zA.  —■  ^  71  JjL  —  B. 

_ _  _ 0*_  9-f  «,  e 

r~ |8-t-*a»g  ^-—l0-f»4-A»>fR  ^  „  ,  „ 

TP» ~e - ~Ci  And  fo  °n  ad 

Infinitum. 

put  -  — r.  r-f X=A  A,-f x— f,  &c.  and  ifc 

the  Area  A^-Xyf-f  Bz»~j~ Cz^A^zie,  ike.  write 
the  values  of  ABC  found  above,  and  there  will 
come  out  the  propos’d  Series.  £>.  E.  D. 

And  it  is  to  be  observed,  that  every  Ordinate  is 
refolved  into  a  Series  two  ways  :  For  the  Index  «, 
may  either  be  Affirmative  or  Negative.  Let  an 
Ordinate  be  propofed  *k — Izz 

may 

be  either  written  3 — lx 3 A: — izz x h-lzz-\-mz 3 

_  In 

~—l.  E—k.  f—o. 


Now 


or  thus,  zx~ 

the  former  Cafe  a-=z 3/t.  b^o.  c 
g= — I  h—m.  a=—L  h— - x.  0-i=— I.  B=—~. 
l—r.  S~ — 1.  /= — r.  v=o.  In  the  latter  Cafe, 
a— — l.  1=^.  C-~^k.  e—m.  j—  — /.  g=o.  h=i. 
a— — T  m— — r.  Q — 1  -=A-  0—2.  r~ — 2.  S— — if 
t— — 1.  Vz= — Each  of  thefe  Cafes  mu  ft  be 
try’d  5  and  if  either  of  the  Series  be  broken  off  and 
terminated,  the  Terms  at  length  growing  different, 
the  Area  of  the  Curve  will  be  had  in  finite  Terms. 
So  in  the  former  Cafe  of  this  Example,  by  wri¬ 
ting  in  the  Series  the  Values  of  a,  b ,  c ,  c,  fi  g,  k\ 
A,  0,  r,  j,  t ,  v ,  all  the  7’erms  except  the  firft  vanifh 
ad  infinitum ,  and  the  Area  of  the  Curve  becomes 

— 2/^ — 'iRAIEl.  And  this  Area,  by  Reafon 

Z3  . 

of  the  negative  Sign,  adjoins  to  the  Abfciffa  pro¬ 
duced  beyond  the  Ordinate.  For  every  Affirma¬ 
tive  Area  adjoins  to  both  the  Abfciffa  and  Ordinate, 
but  a  Negative  one  falls  on  the  contrary  patts  of  the 
Ordinate,  and  adjoins  to  the  Abfciffa  produced,  the 
Sign  of  the  Ordinate  remaining.  By  this  means  one 
of  the  Series,  and  foinc times  both,  is  always  termi¬ 
nated  and  finite  5  if  the  Curve  can  be  fquared  Geo¬ 
metrically. 

But  if  the  Curve  don’t  admit  of  fuch  a  Quadra¬ 
ture,  both  Series  will  be  continued  in  infinitum ,  and 
one  of  them  will  converge  and  pive  the  Area  by  Ap- 
proximation,  except  where  r  (by  realon  or  the  infi¬ 
nite  A.rea)  is  either  nothing  or  an  Integer  Number 

and  Negative,  or  where — is  equal  to  Unity. 

be  lefs  than  Unity,  that  Series  will  converge  in 

which  the  Index  «  is  affirmative  5  but  if—— be 

e 

greater  than  Unity,  the  other  Series  will  converge. 
In  one  Cafe  the  Area  adjoins  to  the  Abfeiffa  drawn 
as  far  as  the  Ordinate,  in  the  other  Cafe  it  adjoins 
to  it  produced  beyond  the  Ordinate. 

Note  farther,  that  if  the  Ordinate  be  a  Reflangle 
under  the  Rational  Faftor  and  the  Surd  irredu¬ 
cible  Fadlor  Rrr,  and  the  fide  R  of  the  Surd  Fa- 
£Ior  does  not  divide  the  Rational  Fa&or  then 


will  be 


irr 


and  R*-'1— R*  :  but  if  the  Side 


R  of  the  Surd  Faftor  divide  the  Rational  Faftor 
once,  a — 1  will  be  =r5T-f-i,  and  R^—R* + 1 : 
if  it  divide  it  twice,  A — 1  will  be  =nr~ f*  2. 

a  d 


RU  A 


U  A 


and  :  If  thrice,  A — i  will  be  =T-f-3 

and  R^-i—R**  3,  and  fo  on,  £5 °c. 

If  the  Ordinate  be  a  rational  irreducible  FraCii- 
on  whofe  Denominator  is  compofed  of  two  or 
more  Terms  3  the  Denominator  is  to  be  refolved 
into  all  its  firft  Divifors.  And  if  there  be  any  Di- 
vifor  which  has  never  another  equal  to  it,  the  Curve 
is  not  Quadrable.  But  if  there  be  two  or  more 
Divifors  equal,  one  of  them  muft  be  thrown  a- 
way,  and  ftill  there  will  be  two  others  or  more, 
which  are  equal  amongft  themfelves  and  unequal 
to  the  former  3  one  of  thefe  alfo  muft  be  rejected, 
and  fo  of  all  others  that  are  equal,  if  there  itill  be 
more  3  then  the  Divifor  that  is  left,  or  the  Product 
under  all  the  Divifors  which  are  left,  if  there  be 
more,  muft  be  put  inftead  of  R  and  R — 1  the  reci¬ 
procal  of  the  Square  of  A  for  R >"r,  except  where 
that  Product  is  a  Square,  or  a  Cube,  or  a  Biqua¬ 
drate,  &c.  in  which  cafe  tha*fide  of  it  is  to  be  put 
inftead  of  A,  and  the  Index  of  the  Power  2,  3,  or 
4,  taken  negatively  inftead  of  A  3  and  the  Ordinate 
muft  be  reduced  to  the  Denominator  A2,  AJ,  A4, 
or  As,  &c. 

Let  the  Ordinate  be  - -  . 

becaufe  this  FraClion  is  irreducible,  and  the  Divi¬ 
fors  of  the  Denominator  are  equal,  viz.  z — 1,  z — 1, 
s-M,s-f-2,&£X2, 1  reject  one  Divifor  of  either  mag¬ 
nitude,  and  the  Product  of  the  remaining  z — ifz — 1, 
z-  2,  which  is  I  put  inftead  of  A  3  and  the 

Reciprocal  of  the  Square  of  R  which  is  ■—  or  R — 2 

inftead  of  A^"1.  Afterwards  I  reduce  the  Ordinate 
to  the  Denominator  R3  or  A1"*,  and  it  becomes 

Z6 — _  _ _ _ _ 

4-zli*  ^at  ^,x8-5)Z-f*JX2--3»+«>,l-a. 
And  thence  is  .  b= — 9  .  C=o  .  d— — 1,  See. 

A=2  - /= — 3  .  g=o .  b=z  1  .  a— i=— 2.  .  a= — 1. 
«— 1  •  0 — 1=3  •  0=4=r  .  «S==5  .  t=  2  .  v—i .  and 
thefe  being  put  in  the  Series,  the  Area  comes  out 

5  the  Terms  in  the  Series,  except  the 
firft,  vanilhing. 

If  laftly,  the  Ordinate  be  an  irreducible  Fracti¬ 
on,  whole  Denominator  is  a  Product  under  the 
Rational  FaCtor  and  the  Surd  irreducible  Fa¬ 
ctor  A*,  you  muft  find  all  the  firft  Divifors  of 
the  Side  A,  and  rejeCt  one  Divifor  of  each  Mag¬ 
nitude  3  and  by  thofe  Divifors  that  remain,  if 
there  be  any,  multiply  the  Rational  FaCtor  3  and 
if  that  ProduCt  be  equal  to  the  Side  A,  or  any 


Power  of  that  Side  whofe  Index  is  an  Integer 
Number  3  let  that  Index  be  m,  and  a — 1  will  be 
=~<t — m  and  A^"■I=A,r',',,  fo  that  if  the  Ordinate 

be  +  |  becaufe  the 


qq — ■  xx%  V  q*  -\-qqx — qxx 
fide  A  of  the  Surd  FaCIor  or  q^qqx — qxx — x* 
has  the  Divifors  q- {-*,  q-\-x ,  q — z,  which  are  of 
two  Magnitudes,  I  rejeCl  one  Divifor  of  each 
Magnitude,  and  multiply  the  Rational  FaClor 
qq — xx  by  the  Divifor  that  is  left  q-\-x.  And  be¬ 
caufe  the  ProduCt  q^-\-qqx — qxx — *3  is  equal  to 
the  fide  A,  I  put  ?n=i.  and  thence,  fince  rr  is  f, 
a — 1  becomes  = — J.  Therefore  l  reduce  the  Or¬ 
dinate  to  the  Denominator  A — 4,  and  ’tis  made 
zoY.~:>q<,-\-zq'‘x-\-<ti>q*xx-\-<6qixi '7 qqx* ' 6qx%  Y.q'-fqq 
X — x3{ — f.  from  whence  a  is  =3 q6.  b~ 2^%  Sec. 
e=-qi’f=qqi  See.  0  — 1=0  .  0=1=»  .  A=— y. 
r— 1  .  <S=f  .  t—1  .  v—o  .  and  thefe  Values  be¬ 
ing  put  in  the  Series  ,  the  Area  comes  out 


7,qqx-\~txi 


all  the  Terms  in  the  whole 


— axx — 

Series  after  the  third,  vanifhing. 

0 

Rrop.  6.  <Theor.  4. 

If  the  Abfcifta  AR  of  a  Curve  be  z ,  and  A  be 
put  in  the  room  of  &c*  and 

Ain  the  room  of  kA-lz„-\-rnz^-\-nzz%  See.  then  let 
the  Ordinate  Applicate  be  5Z.9 ~I  A*"1  S z*"1  multi- 
ply’d  into^-ffe»-V^2,l_h^3",  Sic.  if  there  be  the 
ReClangles  of  the  Terms  e ,  f  g ,  k>>  See.  and  kt  /, 
m ,  »,  Sec. 


e  k 
e  l 
e  m 
e  n 


A 

fl 

fin 

fn 


gm 

gn 


See. 


And  if  the  numeral  Co-efficients  of  thofe  Red- 
angles  be  refpeClively, 


»;=r,  r+A=A. 

/  l 

/  it  t  »0 

oS—J — ^4^=/' .  t  -ffl='P. 


'// 


S-\-b.—t.  t-\-te=.v.  See. 

1 

Sec. 

/  /It  u 

v-j-[X=w.  Sec. 

o  tn  //  /// 

x~] -y.—y.  Sec. 

TheArea  of  the  Curve  will  be 
tgk 

-tfiA 


-a-K  /*  A-f// 


R^  A“  into  ” 


a 


—Sfk 

h  >  A  ±r 

P~Sel  l  A— 


rek  r-\-itek  ‘  r-j-2,  ek 

— v  ^  ^  dL 

9 

— i r+t>  S  —vgl 

— *54“ 2  >  fk 

+  ■  ~ ^4--,  g  em  —  v  c »  I  &<;  : 

r+3,  ek 


‘alf-  aw 


Where  A  denotes  the  given  Co  efficient  of  the 
firft  Term, ilwith  it*  Sign  -f-  or  — ,  A  the  given 

rek 


Co  efficient  of  the  fccond  Term,  C 
Co  efficient  of  the  Third,  and  fo  on. 
Terms  a,  bt  c,  Sec.  ey  f  gy  Sec.  k,  /,  m. 


the  given 
But  of  tlie 
See.  one  or 
more 


Q^U  A 


Q_  U 


A 


more  may  be  wanting.  This  Proportion  is  de- 
monftrated  after  the  manner  of  the  former,  and 
what  was  obferved  there  takes  place  here  alfb. 
But  the  Series  of  fuch  Proportions  as  thefe  run 
on  ad  infinitum,  and  the  Progreflion  ot  the  Series  is 
evident. 


Prep. 


7.  P’hecr.  5, 


If  R  be  put  inftcad  of  e-\-fz*-\-gz*»,  &c.  as 
above ,  and  in  the  Ordinate  of  any  Curve 
there  remains  the  given  Quantities  0,  n 
A,  e->  f,  Si  &c.  and  indead  of  <r  and  r  be  put  any 
Integer  Numbers  fucceffively,  and  if  the  Area  of 
one  of  thefe  Curves  be  given,  which  are  denoted 
by  innumerable  Ordinates  coming  out  in  thefe 
forms,  if  the  Ordinates  be  Binomials  in  the  Vincu¬ 
lum  of  the  Root,  or  if  the  Areas  of  two  of  "thole 
Curves  be  given  3  if  the  Ordinates  be  Trinomials 
in  the  Vinculum  of  the  Root,  or  the  Areas  of  three 
of  thofe  Curves  3  if  the  Ordinates  are  Quadrino- 
mials  in  the  Vinculum  of  the  Root,  and  fo  on  infi¬ 
nitely;  I  fay,  that  the  Areas  of  all  thefe  Curves 
will  be  given.  For  Nomcs  I  here  take  all  the 
Terms  in  the  Vinculum  ot  the  Root,  as  well  defi¬ 
cient  as  entire,  the  Indexes  of  whole  Powers  are 
in  an  Arithmetical  Progreflion.  So  the  Ordinate 
a 4 — ax 3-J-W4  by  reafon  of  the  two  different 
Terms  between  ax  and  ax 3  ought  to  be  reckoned  a 
Quinquenotnial.  But  y/ tf4.-j-.r4  is  a  Binomial,  and 
\/  aqrfixu.— *-w8 

—  a  Trinomial,  feeing  the  Progreflion 

4 

row  proceeds  by  greater  differences,  This  Propofi- 
tion  is  thus  demondrated. 

Cafe  1. 

Let  the  Ordinates  of  two  Curves  be 
and  qz9-\-»-iR^-i,  and  their  Areas  p  A  and  q  R, 
R  being  the  Trinomial  Quantity  c-f-fpsfigz.** 
And  by  Prop  3.  fince  z9R*  is  the  Area  of  a  Curve 

whofe  Ordinate  is  9  fz*  ^  S'-2''  multiply ’d 

into  z9-iR\-i,  fubducl  the  former  Ordinates  and 
Areas  from  this  latter  Ordinate  and  Area,  and 

0  c  1  ft  —  I  ft  . 

there  will  remain  _ 7j_a„  fa*  _j_„A})  S~z*  multi- 

— qz» 

ply’d  into  s?  1  R\  1  the  new  Ordinate  of  the 
Curve  ;  and  R* — pA — q R  its  Area.  Put  9e=-f, 
and  9f-fih»f—q  and  the  Ordinate  will  be  found 

9 

^_^aw^o2«  multiplied  into  z*-i  R>-i,  and  the  A- 

rea  z®  R x—9sA—f  R—h  »  / R.  Divide  both  by 
and  call  the  Area  that  will  come  out  C, 
and  taking  r  at  plea fure,  r  C  will  be  the  Area  of 
a  Curve  whofe  Ordinate  is  R\  1.  And 

after  the  fame  manner  that  from  the  Areas  p  A  and 
q  R  we  find  the  Area  r  C  agreeing  to  the  Ordinate 
tz^ X2”* i  Rx  r,  we  may  from  the  Areas  q  R  and  r  C 
find  a  fourth  Area,  as  A  T),  agreeing  to  the  Ordi¬ 
nate  Sz^fi 3»-i  R^~iy  and  fo  on  infinitely.  And 
from  the  Areas  R  and  A  there  is  a  like  Ratio  of 
Progreflion  towards  a  contrary  part.  If  any  of  the 
Terms  9,  0+*»,  and  9+^»  be  wanting,  and 

break  off  the  Series,  affume  the  Area  p  A  in  the 
beginning  of  one  Progreflion,  and  the  Area  q  R  m 
the  beginning  of  the  other,  and  from  thefe  two  A- 
reas  will  be  given  all  the  Areas  in  both  Progreflions. 


And  on  the  contrary,  from  any  two  other  Areas 
affumed,  one  may  go  back  by  an  Analyfis  to  the 
Areas  A  and  R ,  fo  that  from  thefe  two  Areas  given, 
all  the  reft  may  be  given  likewife,  fib  E.  P). 
This  is  the  cafe  of  thefe  Curves  where  9  tne  Index 
of  Z  is  encreafed  or  diminiflied  by  a  perpetual  addi¬ 
tion  or  fubdu&ion  of  the  Quantity  ».  The  other 
is  the  Cafe  of  thefe  Curves  where  the  Index  a  is 
encreafed  or  dimini  fhed  by  Unites. 


Cafe 


If  the  Ordinates  pz^-\  R\ and  qzr- Aa,  whofe 
correfponding  Areas  are  p  A  and  q  R,  be  mulri- 
ply’d  by  R,  or  c-\~fz»  and  afterwards  be  a.-. 

gain  divided  by  R ,  they  become  pc JrpjA~\-1gz‘1-' 
xz^-i  Rm  1,  and  qez»-fiqfz  z*-\-qgz  h\-i. 

And  by  the  3d  Prop-  az&  R\  is  the  Area  of  a  Curve 

whofe  Ordinate  is  Qae’f^  afz”  azzi*  multi- 

4"*H  i  2))A 

ply’d  into  *5- 1:  R^-i,  and  bztfi-vR*  is  the  Area  of  a 

Curve  whofe  Ordinate  is  ?  bezl,~j~  frfzz*  '\^bzzx  * 

~N  i«  J 

~j“AM  ■ — }—  2.  Afj 

multiply’d  into  zO-i  R^-i.  The  Summ  of  thefe  4 
Areas  is  pA-fiqR-faz^Rf-bz^l-nlfi,  and  the  Summ 
of  their  correfponding  Ordinates. 

0-W  j-®  af  tigz^fimoz^-iRh  1 

-j-An  J  n  0  (  u  *  -  * 


,+9 

+» 


-f-  pefJ  be 


40 

4  w 


bf 


Mf 

4 -qe 


4 -fg 

+?/ 


4  2  A» 

Ms 


If  the  Firft,  Third  and  Fourth  Term  be  fepa- 
rately  put  equal  to  nothing  ■  by  the  firft  Term, 
0  ze-f-pe  w'ill  be  made  =0  or  — 9  ?=/,  by  the 
Fourth  — 9b — fia — '-Mb—,  and  by  the  Third 

zag 

(finking  out  p  and  cf) — —b.  From  whence  the? 

/ 

fecond  Term  becomes— and  there¬ 
fore  the  Summ  of  the  four  Ordinates  is 

M  ff  4M__4>  ^a.I}  and  the  Summ  of  fo 


J 


zag 


many  corefponding  Areas  is  azAi^~\ - z^-fnR^ 

f  ■ 

20- }— 4AW 

a  A - tigR.  Divide  thefe  Summs  by 

f 

K"aff  j'  an(^  ^ tbe  ^at:ter  Quote  be  called  bD  3 

fZ)  will  be  the  Area  of  a  Curve  whofe  Ordinate  is 
the  firft  Quote  z^-\-n-iR\-i.  And  after  the  fame 
way  by  putting  all  the  Terms  of  the  Ordinate  ex¬ 
cept  the  firft  equal  to  nothing,  the  Area  of  a 
Curve  may  be  found  whole  Ordinate  is  2>3-jRa-i. 
Let  that  Area  be  called  C,  the  fame  way  that  the 
Areas  C  and  2)  are  found  from  the  Areas  A  and  Rt 
two  other  E  and  F  may  be  found  from  C  and  Dt 
agreeing  to  the  Ordinates  zs-i  RK-z  and  zo -j-*-1*-!, 
and  fo  on  in  infinitum  :  And  by  a  contrary  Analy¬ 
fis  one  may  proceed  back  again  from  the  Areas 
E  and  F  to  the  Areas  C  and  PD,  and  thence  to 

5  Z  z  m  th# 


“  ~ - *— r 


Q.U  A 


the  Areas  A  and  A,  and  others  which  follow  in  the 
Progreffion.  Therefore  if  the  Index  a  be  encreafed 
or  dimini/hed  by  a  continual  addition  or  lubdudlion 
of  Unities  j  and  of  the  Areas,  corresponding  to  the 
Ordinates  coming  out  in  thefe  Forms,  two  of  the 
moft  fimple  be  known,  all  others  are  given  in  infi¬ 
nitum.  Jfi.  E.  2). 

Cafe  3. 

And  by  thefe  two  Cafes  conjoined,  if  both  the 
Index  9  be  any  how  increafed  or  diminifhed  by  the 
continual  addition  or  fubduflion  of  «  $  and  the  Index 
A,  by  the  perpetual  addition  or  fubdudlion  of  Unity, 
the  Areas  correfponding  to  the  feveral  arifing  Ordi¬ 
nates,  will  be  given. 

Cafe  4. 

A  •  f\ 

And  by  the  like  encreafe,  if  the  Ordinate  be  ex- 
prefled  by  4  Acmes  in  the  Radical  Vinculum ,  and 
3  of  the  Ateas  are  givep  ,  or  if  it  be  exprefi’d  by 
5  Acmes  and  4  of  the  Areas  gi  ven,  and  fo  on :  All 
the  Areas  will  be  given  which  can  be  generated 
by  adding  or  fubdudting  the  Number  «  to  or  from 
the  Index  0  j  or  Unity,  to  or  from  the  Index  a- 
And  ’tis  the  fame  cafe  with  Curves  whole  Ordi¬ 
nates  arc  exprefled  by  Binomials  and  one  Area  of 
thofe  which  are  not  Quadrable  Geometrically,  is 
given. 

Trofi.  8.  2' beer.  6. 

It  for  f-f-/b1'--}-ee2'!-^-&;c.  andjk-J-/s,,~|-»?a4»-J-&c. 
you  put  R  and  S  as  before,  and  in  the  Ordinate  ot 
any  Curve  z?-j~»tr  the  given  Quantities 

0,  w,  a,  fc,  e,  fy  gy  k ,  /,  my  Sec.  remain :  and  that 
for  <r,  r,  and  u,  any  Integer  Numbers  be  fucceffively 
written,  and  if  the  Areas  of  two  of  the  Curves  are 
given  which  are  denoted  by  the  Ordinates  fo  arifing, 
if  the  Quanties  R  and  S  are  Binomials  ;  or  if  the 
Areas  of  three  of  the  Curves  be  given,  if  R  and  S 
con  life  conjointly  of  5  Acmes $  cr  if  the  Areas  of  5 
Curves  be  given,  when  .Sand  R  conliff  jointly  of  fix 
Acmes ,  &c.  and  fo  on  in  infinitum :  I  fay,  the 
Areas  of  all  the  Curves  will  be  given. 

The  Demonftraticn  is  like  that  of  the  former 
Erofiofiticm 

Trofi.  9.  Ehecr.  7.. 

2 he  Areas  of  thefe  Curves  are  equal  to  one  another 
vekofe  Ordinal  es  are  as  the  Fluxions  oj  the  AbficiJJd. 

For  the  Rectangles  under  the  Ordinates  and  the 
Fluxions  of  the  Abficijfis  arc  equal,  and  the  Fluxi- 
of  the  Areas  are  as  thofe  Redanglcs. 

O 

Coral.  1 

__  If  any  Relation  between  the  AbficijfdS  two 
Curves  be  affumed,  and  thence  fby  Trofi.  1.)  the 
Relation  between  the  Fluxions  of  the  AbfciJJdS  be 
fought,  and  the  Ordinates  be  flippofed  reciprocally 
proportionable  to  the  Fluxions  ■  tnen  innumerable 
Curves  may  be  found,  whole  Areas  mall  be  mutual¬ 
ly  equal  to  one  another. 

Coral.  2. 

For  fo  will  every ^  Curve  whofe  Ordinate  is 


Q^U  A 


zs-i  into  by  fuming  any 

» 

Quantity  for  r,  and  putting  — =S aqd  zs=zzxy  change 

v 

into  another  equal  to  it  felf,  whofe  Ordinate  will 
v  t'9 — »  ’  “  1 

be  — x - into  e-fifxv-fg&v-f  &C  IK 

n  n 

Corel .  3. 

And  every  Curve  whofe  Ordinate  is  zS-i  into 


a-fibzrfire~'2i,'Ar  dec.  x  f- 

»  ; 

by  taking  any  Quantity  for  v  and  putting — 

.  J*  •  ♦ 

and  z*=xy  will  change  into  another .  equal  to 

v  r9—  ti 

it  felf  whofe  Ordinate  fhall  be  — x -  into 

_ __  a  h  ) 

a-\-b*v-\-cxivJc&cc.  x  efi-fx v-\-gx 1  J'H-SsC-Ia. 

Corol.  4. 

And  every  Curve  whofe  Ordinate  is  zS  1  into 

a-j-bz"  -\~cz2 ’-f-&c.  x  efi-jzn-\-gzZ/  -j-Rc.jv. 

X  /i-j-/^-j-^2i,-f-dec.)//.,  by  taking  any  Quantity 

H 

for  v  and  putting  — =  and  z*=xy  changes  into 
v 

another  Curve  equal  to  it  felf,  whofe  Ordinate  is 

V  t'9 — Yl  .  - - 

_ % _  into  a-\-bxv-fcx-v-\—  Ac.  Xf—jQxj/— J— gxiy 

H  H 


-j-ckefi  Kk-j-lx v— j— awx2" -f Ac Ju  j 

Corel.  5. 

And  every  Curve  whole  Ordinate  is  sQ-i  into 


by  putting - ==x,  changes 


z 


into  another  equal  to  it  felf,  whofe  Ordinate  is 


j  X  C’4-/x"4-ga2"-}-&c.B  that  is— •' ,  ■■ 

*8rrf.  1  a  0— f~  1  —f— .w  a 

*/+«r/V  it  there  are  two  Acmes  in  the  Vinculum 

I  - - 

of  the  Root,  or— -  -Xg+A'+exi'  >f 
there  are  three  Acmes ,  ike. 

Corol.  6. 

And  every  Curve  whole  Ordinate  is  zS-i  into 
e-fijd'-fgz-  »-j-  Rc ./ a  X  kfi-iz  »-\-mz  ,  by 

putting  ^=x,  changes  into  another  equal  to  it 

felf,  whofe  Ordinate  ks — -i- — Xc4^i^H-^  {A 


X h-\- x n Am x2 "-j- Ac .  f  a,  that  is - - - ; - - - 

f-\-ex»fix!-\-kx”li/.  if  there  are  two  Acmes  in  the 

Vinculum  of  the  Root ,  or - - - pi - 

0  T*  i-f-  2  «A-f->l/4 

if  there  be  three  Aomes 
in  tne  Vinculum  of  the  former  Root,  and  two  in 
that  of  the  latter  ;  and  fo  in  others. 

A"  2?.  The  two  equal  Areas  in  thefe  two  Igft 
Corollaries  lie  on  oppofite  fides  of  the  Ordinates  .* 
If  the  Areas  in  either  Curve  join  to  the  Abfcifla, 
the  correfponding  equal  Area  in  the  other  Curve 
adjoins  to  the  Abfcifla  produced. 

'  *"■  ■  '  r;  •  ~ /  •  • Coroll 


Q.  u  A 


Ccrol.  7 

If  the  Relation  between  the  Ordinate  y  of  any 
Curve  and  its  Abfcijfa  x  be  expreffed  by  any  ad- 
fefled  Equation  of  this  form,  $a  into  e-\-fy»zt-f 
^2,io  2:T_j-./7j*3,]^3;q_^c^=i^into  k~\-ly^z^ f-my^z^t-f 

&c.  this  Figure,  affuming  S=^ - x'~:  zs,  and 

»  s 

— - -  changes  into  another  equal  to  its  felf, 

whofe  Abfciffa  x,  from  the  Ordinate  v  being  given, 
is  determined  by  an  Equation  not  affected  ;  as 

_L.  x e-\-f m-\igvz n  — p Jqdz «-{-  &c.\-  x  k-f-lv^mvw-f 


Ikc.p—x. 


Carol.  8. 


If  the  Relation  between  the  Ordinate  y  of  any 
Curve,  and  its  Ablcifla  a  be  determined  by  any 

adfafted  Equation  in  this  Form,  a*  into  c-{-jy»zj~\- 
gyzn^2t=>d  into  k  -\-Lynzd  -f-  rn\ 2^z^pr&c.  -}-  zy 
into  p-\qynzd f-rymztf-  &c.  then  this  Figure, 

rr  •  it—J*  I  /icPA-fiii  j 

affuming  S=  x= — -~s  p=  qr  and  y  -n 

n  s  n~  d' 

y  changes  into  another  equal  to  it  felt, 

whofe  Abdifh  x,  from  the  given  Ordinate  v  being 
given,  is  determined  by  an  Equation  lefs  add  fled,  as 
<va  into  =?  Saxe-  into  k-\ -lvY-\- 

Wv  -j- Sv  into  p -f  :Pnf- } dec. 

Corel.  9. 

Every  Curve  wbofe  Ordinate  is  xz^1  into 


e£fz*+'„  %z:“-+  &c-  *  e+-A’+^”s‘c- 1" 

*  a-\-l)cz'-\-jz,-\-’1  -fg  « ~-ikc.  1 1 if  9  —  xv 
and  there  bo  affumed  x—  szv -j-J ^  11  TJT^'d-  n  T 


ai 


:d 


dzAL  changes  into  another 


•x 


&c.f, 

equal  to  its  felf,  whofe  Ordinate  is  *9  x  a-\-bx<r* 
And  obferve  that  the  former  Ordinate  in  the  C0- 
r  oil  ary  becomes  more  fimple  by  putting  k~  r,  0r 
by  putting  T=I,  and  hy  effecting,  that  the  Radix 
of  the  Dignity  may  be  extracted,  whofe  Index  i?  &>, 
or  alfo  by  putting a= — -i  ancl^  a=i— T=tr— t,  that 
I  may  pals  by  other  Cafes,  Uc. 

Corel,  i cv 

for  ez  ~\-fav '  h  Jrg-W-n  +  &c-  1  d vfzv+w 

gzv-Yn  i  j- &c-  &  4-  /:2»  -f  mz-n  -f-  &c.  and 

wlz"-tJrnmx:n' *-j-  &c.  let  A,  r,  S  and  s  be  fubfti- 
tuted  refpaitively,  and  then  every  Curve  whofe 
Ordinate  is  xSrdrtpRs  into  R^Sai  *aSu- fbR** 

if  „  b cCJ2=:'JL=J-,  and 

R^Sq—x,  changes  into  another  equal  to  it  felf, 
whofe  Ordinate  is  ;*3-X£-f -bx<rlu>.  And  obferve, 
that  the  former  Ordinate  grows  more  fimple,  by 
putting  Unities  for  t,  v>  a  or  {*>  and  bv  affecting 


Q.  F  A 


that  the  Radix  of  the  Dignity  may  be  extracted, 
whofe  Index  is  (a,  or  by  putting  co~ — -i  or 

[JL—Q. 

Prop.  id.  Prcb.  3. 

To  find  the  mod  fimple  Figures  with  which  any 
Curve  may  be  Geometrically  compared,  whofe 
Ordinate  Applicate  yy  by  an  Equation  not  affected, 
is  determined  from  having  the  AbjCiJJd  z.  given; 

Cafe  1. 

Let  the  Ordinate  be  rw5-1,  and  then  the  Area  will 

1  .  t 

be - -azQy  as  will  eafily  be  collected  from  Rrop.  5. 

9 

by  putting  b~c—c—d—fz=g—h  and  e=i. 

Cafe  2. 


Let  the  Ordinate  be  azc^1x.fzn-\-gzznA^\C.  J^*1 
then  if  the  Curve  can  be  compared  Geometrically 
with  Rectilineal  Figures,  it  may  be  fquared  by  cProp. 

5.  by  putting  b~c~c~d.  If  not,  let  it  be  changed  in¬ 
to  another  Curve  equal  to  ir,  whofe  Ordinate  fhali 

a  9— „ - - 

be — x — <->* 1  by  Cor.  i.CProp: 

9  n 

9-n 

Then  if  out  of  the  Index  of  the  Dignities  - — -  and 

tt 

\ — 1  (by  Prop.  7.)  you  reject  the  Unities  till  thofe 
Dignities  become  the  lead  poffible,  you  will  then 
corAe  to  the  mod  fimple  Figures  that  can  be  by  this 
means  colleffed.  Then  every  one  of  thefe, .  ( by 
Cor.  5.  cProp.  9.)  gives  another  which  is  fome- 
times  yet  more  fimple.  And  from  thefe,  by  Prop. 
3.  and  Cor.  9.  and  10.  of  Prop.  9.  compared  one 
with  another,  fome  yet  more  fimple  Figures  come 
out.  And  ladW,  by  affuming  thefe  to  be  the  mod 
fimple  Figures;  and  by  proceeding  in  a  Reverfe 
or  Inrerfe  Method,  may  the  required  Area  be 
computed. 

Cafe  3. 

Let  the  Ordinate  be  zQ-i  X  afbzn-fcz'ln &c. 
■  then  will  this  Figure,  if 

fquarable,  be  fquared  by  Prop.  5-  But  if  not, 
then  the  Ordinate  mud  be  diiiinguidied  into  the 
Parts,  i/9  1  x  ^  x  <? -}~ye,s-f-<g^::”d-&c.|^-1,  e0-i  x.bzn 

XC-f-/^”'h?~7”i-&cl>*T>  &c.  and  by  Cafe  2.  the 
moll  fimple  Figures  are  to  be  found  with  which  the 
Figures  correfpondiog  in  thofe  Parts  may  be  com¬ 
pared  ;  for  then  the  Areas  of  the  Figures  corre- 
fponding  to  thofe  Parts,  and  connected  with  their 

proper  Signs  -{-  and - ,  will  compofe  the  whole 

Area  fought. 

Cafe  2, 


Let  the  Ordinate  be  sfl-i  X  a-\-bznfcz~n-\-  &c- 
y.e-\-fzn-\-gz1*-\'tkc\x  1  x  k  drlzn-Fraz*n-f(kc.\t*~t 
and  then  it  the  Curve  be  Quadrable,  it  will  be 
fquared  by  Prop.  6.  But  if  not,  let  it  by  Cor .  4. 
Prop.  9.  he  changed  into  a  more  fimple  one,  and 
then  compared  with  the  mod  fimple  F  igures  according 
C*  ■  ‘  ™  !  «  "  to 


RU  A 


Q^U  A 


W. 


to  Prop.  8.  and  Cor.  6,  9,  and  io,  of  ‘Prop.  9  as 
was  done  in  Cafe  2  and  3. 

*  *  * 

Cafe  5. 

if  the  Ordinate  confift  of  different  Parts,  then 
the  feyeral  Parts  are  to  be  efleemed  as  the  Ordi¬ 
nates  of  To  many  different  Curves,  and  thofe  Curves, 
as  many  as  are  Quadrable,  are  to  be  fquared,  and 
their  Ordinates  fubdu&ed  from  that  of  the  whole 
Curve. 

Corel.  1* 

Hence  every  Curve  whofe  Ordinate  is  the  Square 
Hoot  of  its  affeeled  Equation,  may  be  compared 
with  the  moft  fimple  Figures,  whether  Rcflilineal  or 
Curvilineal.  For  that  Root  always  confifts  of  two 
Parts,  which  confidered  feverally,  are  not  affe&ed 
Roots  of  Equations.  Let  the  Equation  be  propofed 
aayy-\-zzyy—iazy-\-ixzy~-A  its  Root  when  extrafk 


whofe 


ra- 


ed  will  be 

au-j-zz. 

tional  part- - and  its  Surd  or  Irrational  Part 


aa 


2.  az.* — z* 

~aaf~~z - are  l"e  Ordinates  of  Curves  that 

may  either  be  fquared  by  this  Propofition,  or  com¬ 
pared  with  the  moll  fimple  Figures,  with  whom 
they  admit  a  Geometrical  Companion. 


Corel. 


And  every  Curve  whofe  Ordinate  is  determined 
by  any  affe£fed  Equation,  which  by  Cor.  7.  ‘Prop.  9. 


doth  not  go  into  an  Equation  not  affected,  is  either, 
if  fquarable  at  all,  fquated  by  this  Propofition,  or 
elfe  is  compared  with  the  molt  fimple  Figures 
podible.  And  by  this  means  is  every  Curve  fquared, 
whole  Equation  confills  of  three  Terms  $  for  if 
that  Equation  be  affe&ed,  ’tis  changed  into  one 
not  fo  by  Cor.  7.  ‘Prop.  9.  and  then  by  Cor.  2. 
and  5.  of  Prop.  9.  paffing  into  a  molt  fimple 
one,  either  gives  the  Quadrature  of  the  Figure,  if 
it  be  fquarable,  or  a  mole  fimple  Curve,  with  whom 
it  may  be  compared. 

Corol.  3. 

.  .♦ 

And  .every  Curve  whofe  Ordinate  is  determined 
by  any  adfedfed  Equation,  u'hich  by  Cor.  8.  of 
Prop.  9.  paffes  into  a  Quadratick  attested  Equa¬ 
tion  5  is  either  fquared  by  this  prop,  and  its  firft 
Corollary ,  it  quadrable  at  all,  or  elfe  is  compared 
with  the  moll  fimple  Figures,  and  with  which  it 
admits  a  Geometrical  Collation. 

Scholium. 

When  Figures  are  to  be  fquared,  it  will  be  too 
troublefome  always  to  have  recourfe  to  thefe  Gene¬ 
ral  Rule* :  wherefore  it  is  better  once  to  fquare  the 
molt  fimple  and  ufieful  Figures ,  and  then  to  keep 
Tables  of  fuch  Quadratures,  to  which  to  have 
recourfe  whenever  fuch  a  kind  of  Curve  is  to  be 
fquared.  Of  this  kind  are  the  two  following  Tables  • 
in  which  3  denotes  the  JbfaJJa ,  y  the  Rectangular 
Ordinate ,  <?  _the  Area  of  the  Curve  to  be  fquared, 

and  d,  e,  fi  g,  h  and  M  reprefent  given  Quantities 
with  their  Signs  -j - . 


A  Table  of  the  more  Simple  Quadrable  Curves. 

"The  Areas  ofi  the  Curves. 


P’he  Forms  efi  the 
Curves. 


Form  1. 
dzn  i  ==y 

Form  2. 

_ dZtrl 

ee-fiefz»fiffA»~y- 

Form  3. 

1.  dz>*  V  e-fjzp^zy; 


2.  dz1*1  \Zef-Jz>n=y. 


Vk..  .  }. 


3.  dz^fi e+fiz”=.y. 

4.  dzf^fi ef~j'zn~y. 

Form  4. 
dz*-i 


i- 


a.. 


V  fz* 

dz1*-! 

V 


dz”  ^d 

M fe-finrfztl  ty  0r  »*/+»// Z”  ==/t* 


~Rl—t.  fuppofing</?=/f-f -fZr. 
3 »/ 

lUpJ  ^ V 

i6ec—2vfz»F~of  jg  3_;> 


1 05*1/3 

26eA~k}Meefz*>—  i8o/Ys»-f2io/V*  J  11  ;=/. 

71  CH\  ■ 


5>45»/4 


i±R=t. 

*u 


— 4<?+2 fizn 

0°ff 


R 


ydz1*  I 


Q^U  A 


U  A 


ddru 


V 

dz 4”-1 


1 6ee — Sefzy  \-6f 


I5»/3 


— 9<fg3.-f-48gg/z->t — iGefjzM^Qfizyt  clRr^t* 


io  511/4 


^  Table  of  tbofe  more  Simple  Curves  which  may  be  compared  with  the  EHipfis  and 

the  Hyperbola . 


Fig.  6, 


Let  a  G  D  or  ‘P  G  D  or  G  2)  S  be  a  Conick  Se- 

lion  whole  Area  is  required  to  the  Quadrature  of 
.  Curve  propofed,  and  let  its  Centre,  be  A ,  its 
\x\s  K  a,  its  Vextex  a>  its  Semi-Conjugate  Axis 
4  CP ,  the  given  beginning  of  the  Abfciila  A,  or  a-> 
the  Abfciffa  A  B,  ox  a  B,  or  a  B~x,  the 


>r  a 


Pentangular  Ordinate  S’  23=y,  and  the  Area  y?  S 
9  or  a  B  D  G  or  «  S  2)  G—s ,  the  Ordinate  *  G 
ieing  applied  at  the  Point  Joirt  iflZ),  aF)y 


ind  let  the  Tangent  F)  Y  be  drawn, 


meeting 


the 


Abfciffa  A  B  in  5^  and  then  let  the  Parallelogram 
A  B  B>  O  be  compleated.  H"  then  to  the  Quadra¬ 
ture  of  the  Curve  propoled  the  Areas  of  two  Co¬ 
nick  Sections  are  required  j  let  the  Abfciffa  of  the 
latter  be  f,  the  Ordinate  Y,  and  the  Area  &.  And 
let  this  Character  -r  ftand  for  the  difference  of 
two  Quantities,  when  ’tis  uncertain  which  is  the 
greater,  and  confequently  which  can  be  taken  from 
the  othen 


T’he  Forms  of  tFe  Curves .  OJ  the  Cofiick  Section.  Yhe  Area  oj  the  Curves . 


Form  ik 

dz.™ 


e-\-Jzn 

dtfn-i 


=y- 


Abfciffa. 


Z*=.X. 


Zn—X 


ef-fzh 
dz*™ 

3. - —y> 

e-Ffzn 

Form  z* 


dz±™ 


Ordinate* 

d  i  etGDB 

- - -=v.  — s=s= - 

e-\ -fx  h  » 

d  d  e 

- -~v.  — Zn - S=to 

e-Ffx  nf  «/ 

d  d  de  ee 

-sw-j - *===#• 


d 

-=‘17.  — ZZn- 


e+f*  s»/  off  »ff 


Fig.  5>  — — - 

7.  e-Fjz” 


dz\™  a 

2.  - =y-  V — — : 

e-\ -fz*  e-\fzn 

dzi™  d 

3.  - —y  V' 


ef-fw 


d  e  zxv^r^s  4 

..  ,  — =x.  1/ - xx=zv - - — =t=. — A  DGi 

/  /.  »  » 

l  d  e  2 de  n  4 es—2e*v 

- =x.  y/ - xx— v.  — z — - ~t . 

j _ f_  ”/  *  "/ 

d  e  zde  3n  zdee  »  zeexv — 4 ees 

zx.  \t - - — XX—V  21 - —Z - [ 


«=/. 


/  / 


\ 

Fig.  ). 


Fig.  8; 


Form  3* 


Q.U  A 


Q^U  A 


Form  3. 

f  %  6t  1.  —  /e+fa—y.  -l~=xx.  ySf+exx^vAnto  21 - 5=j=^S  into  a GDT, or APDB  -r  TDB 
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•f’r.  — x.  Yfx-\-cxx^.v.  into  3  -r  zxv~ t~  into  3aDGa4-  AaEB. 

•c  "hi  rt ^rjzn  zn  ne  x  tie  - 


v. — — Vfx+exx^ 
zz,»j-iYe-f-J.±n  zn 


10  dfxu — t  ejdfs — 2  dexxv 


6  nee 


=t. 


Form  5. 


1. 


dzn-r  d 

H'fzn  fgz.zn—y'V' e+fzn+gziiFZ*-  V ’ 


d  fj — 4  eg  XV — zs 

- L- - XX  —  <y.  - - -=f. 


J?  4?? 


_ _  » 

Or  thus,  v"  — _ =,V  ^  ..  , 

e  ~\~fznf-gzzn  4"  xx — ev.  — t. 


.•cqf^j XX~J-  {^uf'-frv^ 

v  fzn-J-gz'“  y  —  \ 


^  41? 

_ f  ff~'‘ p? 

"*•  g  -f* 


^2»~C  elfj— 

Form  6".  where  f  is  put  for  V  Tj— 4??. 

(  — . 
^tw-  1  _  ■  r  j  Ve—J>-\~V  =X. 

r.  e-j-fzn~fgz$n  )  _ _ -4?  V  ^ 


^;«-r 


2. 


...  5 VJ-x 

(  — 


+/+^„  -f- 


>  ayp — 4-f — 

\  nf\  "  =t» 


-pz,n- j~2ff  X"  4/ d-\-  z, 


xx— v. 


idezn 


4* — sn  t — 4<r-f 'Z%T. 


VMfpl^2e—^  -~pg—r. 


np- 


-t. 


Form  7. 


I  d  V'^JZ”f~gVn=ySf'n-~X^£-Vf t-f-gXX=V.  7 

*  <_£_  _  Sldf^r^idefr—zdf  fu—Z  deec  \-4dfps_ 


v  =&g+jz+t&=r- 


d 


4»eg—xff 


-t. 


Fig.  G  2.  dzn-i,^ *  \fsf-gzzn^yx”—x.i/e^jxf-gxx==v~s=t—~-^'imo  *  G  D  B- 


3.  dzi”  I 


Q.  u  A 


Q.U  A 


_  _ _ _  d  df 

5,  e+AnJrg^n==zy-  v=*Ve+fx+gxx=v.^vs~—s==t. 

_ _  _ _ 6dgx — <,df  5  dff  qdeg 

4-  do*-1)/  e->rjz,n-\-gz?n—y.  zn—x.  1/e-j~Jx^xx==v. - -v^-\ - —  s—t. 

14  n£S  16  "ZS 


Fig.  6.  i. 


Form  8. 

dz”-x 


Ye-\-fztr\-gzzn 
dz2n'r 


— j-p — : -  Mgs-ydgxv-zdfv 

-y.  zn—xv  e-\-jx-\~gxx~v. - -  -=$- 


Sdg 


faeg—nff  4  neg-nfj 

iTZm —  —4^/  s+zdfxv+^dev 

•~y.zn— xve-rjx-\~gxx— -j. - — t. 


XctGDB-f-^DBA. 


Ye-\rfz*i-\-gz*» 


**  Ve+fzn-^zTn  ~  *"  wg—t\ff 

dzyi-t  — _  2 dff — zdff  j  r 

y.  zn~x.  Y e-YJx+gxx~v-—Adig\y-dc'gxV  zd^v  _ , 

4  ~~ 

*aw-c*M 


Form  9. 


1. 


dzn-1Y«Jrfin  d 
—v.  Y 


g+hz”  ~^g-Vhz^x-y  h~r  h 


41,  eh-fg  . 


*•  v  u  ■+-  ~x:~  **— tv— 4 eE-fifo 


_ _  _ _ _  »y  h 

dzz”-1Ye-\-fzn  ,  d  df  eh — f?  ye?h  —2 evh  ,  2  zi 

-•  g~\~ttzn  -  g-fhzit  h  ‘  h  — 4 fgg  ~h2/gg  ‘  3  #3  * 

x fhh  '  "  "  ' 


-—t. 


Form  10. 


dzn-T  d 


F]g-  6,  *•  g-\-£fctiYe-\~jzti  *  to  h  XX  nj 


i/dtjjh—1'jr  2*27—4* 

>  -  *r  -r^xx-qj. - A^—t—  UADGa. 


dz7fi~x 
z'  g-\-hzt\Y  e-\-jz* 

Form  11. 


d 


V 

zdv 


=* </4  v-7Jgxx=-Jgs  -2gxv+ 


d  h  1  h 


*Jh 


-—t. 


ch—fg ,  / 


x.  y«+fe-’rY  ~i.~  U r=*-{*VK-r-«irt-*b. 

g-yhzv\  J  jYh±gz”=Z-Yfg~ eh  f.e^-T-  C  ~r* 


5  5 


eJrfz* 


g+b*  tt 


_  <?# — Ye  f  zd 

:y.Yg^hz»=*.Y'-T-+^*x=.vr^  s—t. 

dhxv% — 3///^. 


<?4-/*w  ,-T-7—  f  tMaxv  —  ytjg 

d  zwfhh 


In  thefe  Tables  the  Series  of  the  Curves,  of  any 
Form,  may  be  continued  both  ways  in  infinitum  3 
viz.  In  the  Firft  Table,  in  the  Numerators,  of  the 
Areas  of  the  3 d.  and  4th.  Form  the  Numeral  Co¬ 
efficients  of  the  Initial  Terms  (z< — 4,  16 , — 96, 

8(58,  are  generated  by  multiplying  the  Num¬ 
bers — 2,— 4, — <>,— 8,— 10,  £S ’c.  into  one  another 
continually  3  and  the  Co-efficients  of  the  fubfe- 
quent  Terms  are  divided  from  the  Initial  ones,  by 
multiplying  them  gradually.  In  the  Third  Form, 
by — I, — 4, — |, — I, — f|>  &c-  and  in  the  Fourth 
Form,  by— 4,— J,— TVi  &c-  and  the  Co¬ 
efficients  of  the  Denominators,  3,  15,  105,  &c. 
Are  produced  by  multiplying  the  Numbers,  i,  3. 
5,  7,  9,  &C-  into  one  another  continuaHy. 

But  in  the  Second  Table,  the  Series  of  the 
Curves  of  the  Firft,  Second,  Fifth,  Sixth,  Ninth  and 
Tenth  Form  are  found  by  Divifion  alone  3  and  of  the 


other  Forms  remaining,  by  help  of  YPrcp.  the  Third 
and  Fourth,  produced  both  ways  in  infinitum. 

And  as  thefe  Series  may  be  varied  by  changing 
the  Sign  of  the  Number  »  :  So  for  inftance,  the  Curve 

^  V ef-fzn—y  becomes — - — f fez» 

Z 

‘Prop.  9.  I’heor.  8. 

Let  A  D  I C  be  any  Curve  having  its  Abfciffa 
AS=z  and  its  Ordinate  ‘B  ‘D—y  5  and  let  AEKC 
be  another  Curve  whofe  Ordinate  B  E  is  equal  to 
the  Area  of  the  former  A  YD  l ft  divided  by  Unity  ; 
and  let  A  EL  C  be  a  Third  Curve,  whofe  Ordinate 
B  F ,  is  equal  to  the  Area  of  the  Second  A  E  B 
divided  by  1  3  and  let  AG  M  C  be  a  Fourth  Curve 
whofe  Ordinate  B  G  is  equal  to  the  Area  A  F  3  of 
the  Third  divided  by  Unity  3  and  let  A II N  C 


RU  A 


Q.  u 


A 


be  a  Fifth  Curve  whofe  Ordinate  B  H  is  equal 
to  the  Area  of  the  Fourth  A  G  B  d  ivided  by  Unity, 
and  fo  on  in  infinitum.  And  let  A,  B,  C,  D,  E, 
Sc c,  be  the  Areas  of  the  Curves  whofe  Ordinates 
arejy,  sjy,  z*y*  an^  whofe  common 

AbfciiTa  is  z. 


Let  any  Abfciffa  A  C=t  be  given,  and  let 
B  C—t — z— x,  and  let  P ,  Q,  R,  S,  7,  &c.  be 
the  Areas  of  Curves  having  for  their  Ordinates  y , 
z5jy,  *4jy,  &c-  an^  tbelr  common  Ab- 

fciffa  z. 

Let  all  thefe  Areas  terminate  at  the  whole  given 
AbfcifTa  A  C ,  and  at  the  Ordinate  given  in  Por¬ 
tion  and  infinitely  produced  C  It  And  then  fhall 
the  firft  of  the  Areas  thus  pofited,  A  2)  /  C  bc~A 
t=P  :  The  Second  A  E  K  C—tA-B—Q.  The 

Third  A  F  L  The  Fourth 

A  G  M  ' Tt "  fC~  ~  9  The  Fifth 

A  HNC~r 4 - ^ :  ^  T3. 


Corel. 

Whence  if  the  Curves,  whofe  Ordinates  arey,  zy , 
z*r,  Av,  &c.  or  y,  xy,  *2y,  x3y,  dec.  are  fquarable, 
the  Curves  AD  1C,  A EK C,  AF  LC,  AGAIC , 
gfic.  will  alfo  be  fquared  •  and  the  Ordinates  B  E, 
BE,  B  G,  B  H,  will  be  proportionable  to  the 
Areas  of  the  Curves. 

Scholium. 

That  the  Fluxions  of  Flowing  Quantities  may 
be  confidered  as  Firft,  Second ,  Ehird,  Fourth,  Fluxi¬ 
ons,  £yc.  hath  been  Paid  above  :  And  thefe  Fluxi¬ 
ons  are  as  the  Terms  of  infinitely  converging  Series. 
Thus,  fuppofe  z»  a  Flowing  Quantity,  and  that 
by  flowing  it  becomes  z-fi  1”,  then  may  it  be  refolv’d 

into  this  Converging  Series  z*  -f-M 


w  3 

^oozr i 


i — 


1o3zn“i  4-  See.  In  which  Series  the 


firft  Term  z *  is  the  Flowing  Quantity  it  felQ  the 
Second  oz"-1  fhall  be  the  firft  Increment  or  the  firft 


Difference,  to  which  confidered  as  juft  Nafcent, 
the  firfi  Fluxion  is  proportional.  The  Third  Term 

ZHoz*-*  will  be  the  Second  Increment  or  Diffe- 

reuce  to  which  confidered  as  now  Nafcent,  the  Se¬ 
cond  Fluxion  is  proportional.  The  Fourth  Term 

fhall  be  the  Fluents  third  Incre- 

6 

ment  or  Difference,  and  to  which  as  Nafcent,  the 
Third  Fluxion  is  proportional,  £yc.  and  fo  on  in¬ 
finitely. 

Thefe  Fluxions  may  be  expounded  by  B  D,  B  E, 
B  F,  B  G,  B  H,  Sic.  confidered  as  the  Ordinates  of 

As  if  the  Ordinate  B  l  (^  be  a 


Curves. 


Fluent  or  flowing  Quantity,  the  firft  Fluxion  will 
be  as  the  Ordinate  B  D  :  If  B  F  be  the  Fluent 

( _ the  firft  Fluxion  of  it  fhall  be  as  the 

Ordinate  B  E,  and  the  fecond  as  the  Ordinate  B  D. 

1  f  B  H  ^ the  p]oWing  Quantity,  its 

Fluxions  confidered  as  Firft,  Second,  Third  and 
Fourth,  fhall  be  refpe&ively  as  the  Ordinates  B  G, 
B  F,  BE,  and  B  D.  ( See  the  lafi  Figure. 

Hence,  in  Equations  which  involve  only  two 
unknown  Quantities,  of  which  one  is  a  Quantity 
uniformly  flowing,  and  the  other  is  any  Fluxion  of 
another  Flowing  Quantity.  That  other  Fluent 
may  be  found  by  the  Quadrature  of  Curves'.  Let  its 
Fluxions  be  expounded  or  expreffed  by  B  2);  and 
if  this  be  the  firft  Fluxion,  Peek  the  Area  A D  B= 
B  E  X  i  2  If  it  be  the  Second  Fluxion,  let  the  Area 
A  E  B—B  F  X  i  be  fought  3  if  it  be  the  Third 
Fluxion,  let  the  Area  A  F  B~D  Gxibc  fought  3 
and  the  Area  when  found,  fhall  be  the  Exponent 
of  the  Flowing  Quantity  fought. 

And  alfo  in  Equations  which  involve  a  Fluent  and 
its  firft  Fluxion  w'ithout  any  other  Fluent 3  or  two 
Fluxions  of  the  fame  Fluent  3  fuppofe  the  Firft  and 
Second,  the  Second  and  Third,  the  Third  and 
Fourth,  ftill  without  any  other  Fluent:  then 

the  Fluents  may  be  found  by  the  Method  of  the 
Quadrature  of  Curves. 

Let  the  Equation  be  aav~av-fw  3  fuppofing 

v~B  E  and  v  —B  D,  z=zA  B  and  z  =1.  This 
Equation,  by  compleating  the  Dimenfions  of  the 

Fluxions  will  become  aav=avzfi-vvz  — 

av-fvv 

Suppofe  then  v  to  flow  uniformly,  and  let  its  Fluxi¬ 


on 


be  v  =  1,  then  fhall — .  and  by  fqua- 

av-fvv 

ring  the  Curve  whofe  Ordinate  is — and  Ab- 

av-j-vv 

feifla  v,  you  will  have  the  Fluent  or  Flowing 
Quantity  £. 

Again,  let  the  Equation  be  aa  v—.a  z  -f-  vv,  and 
let  v  be=2?  F,  v  ~B  E,  v=B  D,  and  zt=.A  B  : 

Then  by  the  Relation  between  v  and  v  or  B  D  and 
B  E ,  the  Relation  betweea  A  B  and  B  E  will  be 
found  as  in  the  Example  above:  after  which,  by 
this  Relation  may  the  Relation  between  A  B  and 
B  F  be  found,  if  the  Curve  A  E  B  be  fquared. 

Such  Equations  as  involve  three  unknown 
Quantities  may  fometimes  be  reduced  to  fuch  as 
involve  only  two  Unknown  Quantities  3  in  which 
Cafes  the  Fluents  will  be  found  from  the  Fluxions, 

as 


U  A 


Q.  U  A 


as  above.  Let  there  be  this  Equation  a — £x*»— 

cxy»y-\-dy*y  y.  Suppofej’y—*;,  and  it  will  ftand 

<3! — bxmcxv-\-dv  v.  This  Equation,  by  fquaring 

the  Curve  whofe  Abfciffa  is  x  and  Ordinate  v, 

gives  the  Area  v  3  and  the  other  Equation  y*y—v, 
by  working  backward  to  the  Fluents,  will  give 

=' v  :  whence  the  Fluent  y  is  found,  and 

from  hence,  and  even  in  fuch  Equations  as  involve 
three  unknown  Quantities  and  which  cannot  be  re¬ 
duced  to  others  which  involve  but  two,  the  Fluents 
may  fometimes  be  found  by  the  Quadrature  of  Curves 
Let  there  be  this  Equation  axm-\-bxn\>=rex1"1ys -f 

sexry y1"1 — -fyy* :  and  let  x— i.Then  will  the  latter  part 

rcxr-Jys -fsexryy*'1 — fyy *  by  finding  the  Fluents  in 

/ 

the  Inverfe  Method,  will  become  exn* - - y '  +  1 

H~r 

which  therefore  is  as  the  Area  of  a  Curve  whofe 
Abfciffa  is  x  and  its  Ordinate  axm-\-bx>\p,  and  from 

thence  the  Fluent  y  will  be  given.  _ 

Let  there  be  an  Equation,  x  X  axm-\-bxfp  = 


/T"T~-,  then  the  Fluent,  whofe  Fluxion  is  x  x 
yg-hfrH 

axm~\-bx»\P  fhall  be  as  the  Area  of  a  Curve  whole 
Abfciffa  is  x  and  its  Ordinate  axm-\-bx»[P  3  Alfo 

the  Fluent,  whole  Fluxion  is  fhall  be  as 

the  Area  of  a  Curve,  whofe  Abfciffa  is  y,  and  its 


Ordinate  f-T. ,  .  that  is  fin  Cafe  1.  by  Form  4. 

Ye-ffyn  7  J  1 

iu  Fable  1.)  as  the  Area  ^Vs-^-fyn*  Let  there¬ 


fore  —^fe-\-fy»  be  equal  to  the  Area  of  a  Curve 


whole  Abfciffa  is  x  and  Ordinate  axm-\bxup,  and 
you  will  have  the  Fluent  y . 

And  obferve,  that  every  Fluent  which  is  colleff- 
ed  from  the  firft  Fluxion  may  be  increafed  or  dimi- 
nifhed  by  any  Quantity  that  is  not  a  Fluent :  That 
which  arifes  from  a  fecond  Fluxion  may  be  augment- 
mented  or  leffened  by  any  Quantity  that  hath  no  fe¬ 
cond  Fluxion  :  That  which  arifes  from  a  third  Flux¬ 
ion  may  be  encrealed  or  diminifhed  by  any  Quantity 
having  no  third  Fluxion  3  and  fo  on  infinitely.! 

After  the  Fluents  are  obtained  from  the  Fluxions, 
if  there  be  any  Doubt  about  the  Truth  of  the  Con- 
clufion,  the  Fluxions  of  the  Fluents  found,  may  be 
again  gained,  and  compared  W'ith  the  Fluxions  at 
firft  propofed  3  for  they  then  come  out  equal  to 
thofe,  you  may  fuppofe  the  Conclufion  right,  but  if 
they  are  not  thus  equal,  the  Fluents  muft  be  correct¬ 
ed  till  they  come  out  fo.  For  both  the  Fluent  may 
be  afifumed  at  pleafure,  and  that  affumption  may  be 
corrected  by  putting  the  Fluxion  of  the  Fluent  fo  af- 
fumed  equal  to  the  Fluxion  propofed,  and  then  com¬ 
paring  the  Homologous  Terms  among  themfelves. 

In  Thil.  Franf.  i^z.  p.  708.  You  have  a  Method 
for  the  Quadrature  of  Figures,  Geometrically  irra¬ 
tional  3  by  Mr.  J.  Craig. 

See  alfo,  the  fame  Author’s  Methcdus  Figurarum 
Lineis  redis  ££?  Cttrvis  comprehenfarum  Quadratu- 
ras  determinandi.  Lond.  1685,  40.  And  his  Ad¬ 
ditions  to  it  in  Thilof.  Franf.  N.  235. 


See  alfo  his  Fra  Cl  at  us  Mathematicus  de  Fig  >,  ra- 
rum  Curvilinearum  Quadrat  tins  &  Locis  Gecme- 
tricis.  Fond.  1693,  4°- 

V era  Circuit  &  Hyperbolae  Quadratnra  in  pro¬ 
pria  fua  Fro  fort  10ms  fpecie  invent  a  &  dtmonflra- 
ta,  per  Jac.  Gregory ,  Tatavii ,  4. 

Let  Grand  &  Fameux  Trobleme  de  la  Quadrature 
du  Circle  refolit  Geometriquement  par  le  Circle  & 
la  Ligne  Droit  e.  per  M  Maliement  de  Meffange. 
Paris,  i6$6,  1  zmo.  See  Thil.  Tranfafiion.  N.  185. 
where  this  Book  is  refuted  by  Cluverhts ,  M.  D. 
R.  S.  S. 

Tie  Qiiadratura  Circuit,  &c.  per  F.  Hobbs.  This 
Book  Dr.  Wallis  hath  twice  refuted. 

In  Thil.  ColleCl.  N.  7.  you  have  Mr.  Leibnitz’s 
Method  for  the  Quadrature  of  the  Circle. 

In  Thtl.  Franf.  N.  196.  you  will  find  Dr.  Wallis's 
Quadrature  of  the  Feftudo  veliformis.  And  in  Tv. 
207.  the  fame  thing  is  folved  by  Dr  .Gregory,  Mr. 
Cafwell  Aflr.  Trofeff.  of  Oxford,  alfo  in  Thil.  Franf 
Ff.  217.  gives  a  Quadrature  of  a  Portion  of  the  Fpi- 
cycloid  :  and  after  this,  in  the  next  Franfadioii,  Mr. 
Halley,  Savilian  Profeffor  of  Geometry  in  Oxen,  ad¬ 
vances  a  general  Propofition  for  meafuring  all  Cy¬ 
cloids  and  Epicycloids  3  which  is  this,  Float  the  A- 
rea  of  any  Cycloid  or  Epicycloid,  whether  Trima¬ 
ry,  Contracted  or  Trolate,  is  to  the  Area  of  the  ge¬ 
nerating  Circle,  and  the  Areas  of  the  T arts  genera¬ 
ted  in  the  formation  of  thofe  Curves,  are  to  the  A- 
reas  op  the  Segment  of  that  generating  Circle  3  as 
the  Sum  of  the  Double  Velocity  of  the  Centre,  and 
oj  the  V elocity  of  the  Motus  Circularis,  is  to  the 
Velocity  of  that  Motus  Circulars. 

In  Thilof.  Fran  fad.  N.  24,5.  Mr.  Craig  gives  us 
the  Quadrature  of  the  Logarithmick  Curve." 

In  the  Memoirs  de  V  Academic  des  Sciences,  there 
is  fin  the  Year  1 699)  a  Quadrature  of  the  Infinity 
of  Segments,  SeCIors,  and  other  Spaces  in  the  Vul¬ 
gar  Cycloid  by  Mr.  Bernoulli,  Profeflor  of  Math,  at 
Groningen. 

In  the  •  Ad.  Ertid.  ,Lipfi<e  for  Odcb.  1683,  you 
ha.v£  a  Method  by  Mr.  Fjchirnhauje,  of  detej&qin- 
ing  either  the  Quadrature  of  any  Geometrical  Fi¬ 
gures,  or  the  Impoffibiiity  of  the  fame.  And  in 
May,  1684,  he  publi/hed  in  the  fame  Ada  another 
Paper  concerning,  the  Quadrature  of  Curvilinear  Fi¬ 
gures. 

In  Thil.  Franf.  N.  284,  there  is  a  Specimen  of  a 
general  Method  tor  determining  the  Quadrature  of 
Figures,  by  Mr.  J.  Craig. 

And  in  N.  278,  one  of  Mr.  de  Moivre  for  the 
fquaring  of  fome  kinds  of  Curves,  or  reducing  them 
to  more  fimple  ones.  Thus,  Let  A  be  the  Area  of 
a  Curve  whofe  Abfciffa  is  x,  and  its  Ordinate  Ap¬ 
plicate  xmfdx — xx.  Let  B  be  the  Area  of  a 
Curve  whofe  Abfciffa  is  the  fame  as  that  of  the 


former,  but  its  Ordinate  xm-n  y/ dx — xx  3  Let 

2.m-b 1 

fdx — xx— y,  then  fhall  A  b c=dnB  into - - 

2  W7-j-*4 


.  zm — «  r  zm — 3  zm — 5 

into - into - into - 


1  m 


zm-\-z 

-  x*^y3—--Q.  [ 

tuf-z 

dd  2W-J-I 


zm — 2 


m-j-i 


into 


■r] — ; 

tw 


zm — 1 


[- 


into  ■ 

m  1  m-j-  4 


into 


zm-f-z 

d}  zm-\-i  zm — 1  zm-- 3 

-into - X - X— —  x 


m-l  2wj— f-4  zm-j-z  zm 

5  Bbb 


into,  &c.  zAP 
zm-f-l 

- \m-2y*zz 

zm-fy. 

xm-l y'  —  —  S, 

™-\y— — F,  See. 
Where 


Q^U  A 


/ 


Where  obferve, 

r.  That  n  is  fuppofed  to  be  an  Integer  and  Af¬ 
firmative  Number. 

2.  That  the  Quantity  dAB  in  the  Series  defigned 
by  P,  is  to  be  multiply’d  into  as  many  of  the  Terms 
as  there  are  Units  in 

3.  That  fo  many  following  Series  defign’«d  by 

_ &  — A,  — S ,  — T'y  &c.  maybe  taken  as  there 

are  Units  in  n. 

Which  to  illuftrate  by  an  Example  or  two. 

%.  .  _  .  ZWZ-f-I  I 

,  A—d”B  into - - _~ 

zm-\-  4  m- f-i 

x*~*v*.  And  if  n— 2,  then  A=d*B  into-^Ui- 

im-i  x  d  zm—i 

into - x"-*f - —  — 

zwz-{-l  m-\- 1  m-\-i  zra-J-4 

xm-2y *.  _ 

4.  If  y  be  equal  to  dx — xx  3  Then  A  will  be 

=%rR+s-p,  & c.  +y. 

1. 


into 


If  m  be  put  equal  to  any  Term  in  the  following 
Series  — a,  r,  t,  I,  &C.  The  Quadrature  of 

the  Curve,  whofe  Ordinate  is  *»y/  dx  —  xx,  or 
xm  \/dx-\-xx,  comes  out  finite,  and  is  exhibited  by 
our  Series  3  which  that  we  may  Shew  by  an  Ex¬ 
ample:  Let  the  Area  of  the  Curve,  whofe  Ordi¬ 
nate  is  x  —  ~\/dx — xx  be  to  be  investigated  : 
Imagine  this  Curve  to  be  compared  with  another, 
whofe  Ordinate  is  x — dx — xx.  Becaufe  in  this 
Cafe  0=1.  Therefore 

zw-j-i  I 

A=d”B  into - f-  — - xm'ly3 But  mz=. 

zm-\-*\  m- |-z 

— | :  Wherefore  2W-fi=o;  and  therefore  A~ 
1  1  zy3 

- x”‘-*y3  =  —  • — — . 

m-\-  z  3  V xxx 

Here  it  is  obfervable  that  the  Area ,  thus  found, 
Sometimes  falls  Short  of,  and  fometimes  exceeds 
the  true  Area,  by  a  given  Quantity  :  And  to  know 
fuch  jDefetd  or  JSxcefs ,  the  Area  thus  found  is  to 
be  fuppofed  encreafed  or  diminifhed  by  a  given 
Quantity  as  q  3  and  then  fuppofing  x=o,  let  the 
Area  fo  increafed  or  diminished,  be  fuppofed 
equal  to  Nothing  3  and  fo  in_the  prefent  Cafe  q 
will  be  found  equal  to  ~  dff  d:  And  therefore, 

—  zyi 

A—idff  d  '  • 

3V** 


Corol.  1. 

If«  be  fuppofed  equal  to  any  Term  in  the  following 
Series ,  3,  4,  <>,  7,  &c.  the  Quadrature  of  the  Curve, 
whole  Ordinate  is  x~n  dx — xx  5  or  x~n  dx-\-xx, 
becomes  finite  3  and  will  be  exhibited  by  our  Series . 
Thus  for  Inftance  3  let  the  Area  of  a  Curve,  whofe 
Ordinate  is  ar3  dx — xx,  be  fonght. 

Imagine  it  to  be  compared  with  the  Area  of  a  Cir¬ 
cle,  which  call  A.  Then  Shall  o,  n—  3  5  and 
confequently  A=P — R — S  :  But  fince  the 
Quantity  2 m,  in  the  Denominator  of  the  third  term, 
by  which  dnB  is  multiply’d,  is  infinitely  fmall,  or 
rather  nothing  3  the  Quantity  defigned  by  P ,  will 
be  infinite  5  and  for  the  fame  reafon,  the  Quantity 
exprelfed  by  — S,  is  infinite  alfo  3  and  therefore  the 


T  u  A 


Quantities  A,  — — R ,  will  vanifh:  Wherefore 

P—S  5  and  the  Equation  divided  by - -  into 

zm-\-  4 

zm — 1  z  nr — z  dd 

- -  becomes  d»B  into  — - =  — xm-zys  :  or 

z  m~j~z  2  m  m 

zm — 3 

d„7j  into  - - —  dd  •  and  putting  o  and  3 

z 

inflead  of  m  and  0,  it  will  come  out  thus,  dS  into 

t  — yi  s—  zyi 

x3'  3*’ 


Ccrel.  3. 

If  m  be  fuppofed  equal  to  any  Term  of  the  fol¬ 
lowing  Series  —  2,  —  i,  o,  1,  2,  3,  4,  5,  &c.  The 
Quadrature  of  the  Curve,  whofe  Ordinate  is 
xm\/dx—xx  depends  upon  the  Quadrature  of  the 
Circle  :  But  the  Area  of  the  Curve,  whofe  Ordinate 
is  dxffxx  depends  upon  the  Quadrature  of  the 
Hyperbola  3  and  the  Relation  of  that  Curve  to  either 
the  Circle  or  Hyperbola  will  be  exhibited  in  the  Se¬ 
ries,  and  in  finite  Terms. 

Corel.  4. 

If  m  be  explained  by  any  other  Term  different 
from  thofe  above-mentioned:  Then  the  Curve 

whofe  Ordinate  is  xnff  dx-\Acx,  can  neither  be  ex¬ 
actly  Squared,  nor  doth  it  depend  on  either  the  Cir¬ 
cle  or  tne  Hyperbola  ;  But  yet  it  may  be  reduced  to 
a  more  fimple  Curve  by  our  Series. 


theorem  z. 

Let  A  be  the  Area  of  a  Curve  whofe  Abfcifla 

xm 

is  a?,  and  Ordinate  —  And  let  S  be  the 

Y  dx — xx 

Area  of  a  Curve  whofe  Abfdffa  is  alfo  x ,  but  its 
xm-»  _ 

Ordinate  is  - —  — .  Let  dx  —  xx=.y: 

Ydx — xx 

zm — 1  zm — 3 

Then  Shall  A  =  dAB  into  -  into - 


zm  zm — i 

zm — $  xm — '7  x 

into - into - ,tkc.=P.' - 


zm — .4  zm — 6 

d  zm — t 

- into — - xm-23  =  —  R. 


m 


— m — 1 
dd 


zm 

zm — 1 


zm- 


into 


\m~3y  =  —  S. 


- into - 

m —  1  zm  zm — z 

d  d  d  zm — 1  zm — 3  zm — 5 

- into - into - into - 


zm 


zm — z 


zm — 4 


m-l 

xm-4y=  T. 

N.  S.  The  Observations  made  above  on  Theo¬ 
rem  1.  will  be  of  Ufe  here  alfo. 


Corol.  1. 

If  m  be  fuppofed  equal  to  any  Term  in  this  Series 
#>  tj  ?>  &c.  Then  the  Quadrature  of  the  Curve 

xm 

whofe  Ordinate  is  T  .  .  ...  will  be  finite,  and  will 

Ydx-j-xx 

be  exhibited  by  this  Series. 


1 


Corel.  2. 


Q_U  A 


Q^U  A 


Corol.  2. 

If  n  be  fuppofed  equal  to  any  Term  in  the  fol¬ 
lowing  Series,  i,  2*  j},  4,  5,  6 ,  7,  &c.  Every  Curve 

x — n 

wbofe  Ordinate  is  -  will  be  fquared  by 

Ydx~\~XX 

this  Series,  and  come  out  in  finite  Terms, 

Corol.  3; 

If  m  be  equal  to  any  Term  in  this  Series,  o,  i, 
2,  3,  4,  5,  6,  7,  &C.  Every  Curve  whofe  Ordinate 

xm 

js  depends  upon  the  Quadrature  of  the 

xm 

Circle  :  But  if  the  Ordinate  be  ..  ,  ~,  on  that 

V  ax-f-XX 

of  the  Hyperbola :  And  if  on  the  Centre  C,  with 
the  Diameter  AB=d,  the  Circle  AES  be  deferi- 
bed  ;  and  A  D  be  made  =#,  and  2)  E  erected  at 
Right- angles,  and  C  E  drawn  :  Then  will  the  Se- 


dd 

ctor  A E  C  divided  by - ,  be  equal  to  the  Area 

8 

x° 

of  the  Curve  whole  Ordinate  is  - - - :  after  the 

ydx — xx 

fame  Manner  if  on  the  Centre  C,  and  the  Tranf 
verfe  Axis  AS=d ,  an  Equilateral  Hyperbola  be 
deferibed  5  a s  A  E  :  Let  AD  =  x  and  2)  E  erect¬ 
ed  Normally,  and  C  E  drawn  :  Then  Ihall  the  Se¬ 


ctor  ACE  divided  by - be  equal  to  the  Area  of 

8 

x° 

the  Curve  whofe  Ordinate  is  y— 

Corol.  4. 

If  m  be  fuppofed  equal  to  any  Term  not  includ¬ 
ed  within  the  former  Limits  5  The  Curve  whofe 

Ordinate  fhall  be,  --  can  neither  be  fquared 

ydx-{-xx 


exactly,  nor  doth  it  depend  on  either  the  Circle  or 
the  Hyperbola  j  but  yet  is  reducible  to  fome  more 
Ample  Curve. 

theorem  3. 

If  A  be  the  Area  of  a  Curve,  whofe  Abfciffa  is 
xy  and  the  Ordinate  xm  y' xx — xx  ■  Let  S  be  the 
Area  of  a  Curve,  whofe  Abfciffa  is  the  fame  xt 
and  its  Ordinate  xm'znyrr — xx  5  and  fuppofe 

\drr—xx=zy.  Then  fhall  A  be  equal  to  rzn  S 
1  tn  •  3  m  - —  ^  fn  —  j 

into  - -  into  -  into  — - into - 

/M-J— i 

See.  =  2>. 


m 


m 


w  — 4, 


m- j-2 
r  r  m 

- -  into  — 


xm-X  y 5  =  —£). 


m 

rd 


m-\-2 
m — 1 

into  - into 


xM-3  yl  =  — R. 

m—i 


Sec. 


m — 2 


m~ f-2. 


%m-$  yi 


-S, 


m 


Corol.  1, 


If  m  be  equal  to  any  Term  of  the  following  Se¬ 
ries  iy  3,  5,  7,  9,  &c.  the  Quadrature  of  the  Curve, 
whofe  Ordinate  is  x”1  y/ rr- \-xx  will  come  out  finite, 
and  be  expreffed  by  the  Theorem, 

*■*  1 

Corol.  2. 

If  n  be  equal  to  any  Term  in  this  Series,  2,  3, 
4,  5>  the  Curve  whofe  Ordinate  is  x zn 

y" rr^fxx  will  be  exa£Hy  fquared  by  this  Theo¬ 
rem. 

Corol.  3. 

If  m  be  expounded  by  any  Term  different  from 
thole  above-mentioned  ;  the  Curve  whofe  Ordinate 
is  xm  y/ rr-d^-xx  is  neither  exaflly  quadrable,  nor  de¬ 
pendant  on  the  Circle  or  Hyperbola  3  but  yet  is  re¬ 
ducible  to  a  more  Ample  Form. 

theorem  4. 

If  A  be  the  Area  of  a  Curve  whofe  Abfciffa  is  xt 

xm 

and  its  Ordinate  .  —  :  Let  S  be  the  Area  of 
yn — xx 

another  3  whofe  Abfciffa  x  is  the  fame  with  the 

xm-zn 

former  5  but  its  Ordinate  yn__xx  5  Then  I  fay, 

m — 1  m — 3  m — 5 

A=rzn  S  into - into - into - 

w— 4 


m 


m — i 


into 

m — 7 

m—6 

1 

-  -  tt  VW' 

m 

r  r 

m—2 

*  4 

m — '4 

r6 

m- — 6 

X«-7  y  =  - 

,  &c. 


m — 1 

into - xM’z  y  =  —  R. 


m 

m — 1 


w— 3 


into 


xm-s  ^  =  —  3*. 


m  m — 2 

m—\  m— 3  m—~<y 

into  —  ■■  into  -  ■  — ■  into  - 


m 


m—L 


rn — >4 

Corol.  X, 


q^u  A 


RU  A 


Corol.  i. 

If  m  be  equal  to  any  Term  of  this  Series,  i,  3, 

x* 

9,  &c.  the  Curve  whofe  Ordinate  is  - 
11  Yrr- \-xx 

will  be  found  by  this  Theorem  in  finite  Terms. 

Corol.  2. 

If  n  be  equal  to  any  Term  in  the  following  Series 
j  2,  3,  4,  5,  6,  &c.  The  Curve  whofe  Ordinate  is 

. . 

~=z—  is  exa&ly  quadrable  by  this  Theorem. 
’rr-\-xx 

Corol.  3. 

If  m  be  equal  to  any  Term  of  this  Series  o,  2 
4,  6 ,  8,  io,  l$c.  the  Quadrature  of  the  Curve 

x 

whofe  Ordinate  is  -  depends  upon  the, 

Quadrature  of  the  Circle  :  For  if  from  the  Cen¬ 


tre  C  a  Circle  AEG  be  defcribed  with  the  Ra- 
dins  C  A=r  3  let  C  2)  be  taken  equal  to  x,  and 
jD  E  erected  Normally  in  2)  3  join  C  E.  Then  will 
the  Senior  CAE  divided  by  4  rr,  be  equal  to  the 

I  x 


Area  of  the  Curve,  whofe  Ordinate  is 

'  V  rr  — ^xx 

And  after  the  fame  Manner,  if  to  the  Centre  C, 
the  Semi-Tranfverfe  Axis  CAzzr  an  Equilateral 


Hyperbola  be  defcribed  as  E  A  Af  3  let  F  C  be 
drawn  at  Right-angles  to  AC,  and  equal  x  5  then 
draw  F  E  parallel  to  the  Axis  C  A,  till  it  meet  the 
Hyperbola  in  E ,  and  join  EC:  I  fay,  the  Hyper- 

r  r 

bolick  Sector  ACE  divided  by  —  is  equal  to  the 

z 

x. 

Area  of  the  Curve  whole  Ordinate  is  . - 

Vr-rd-**! 


Corol.  4. 

If  m  be  expounded  by  any  other  Term  different 
from  any  of  the  proceeding  ones  3  then  will  the 

xm 

Curve  whofe  Ordinate  is  _ :  be  neither  ex- 

V  rr  -\-x  x 

actly  fquarable,  nor  dependant  on  the  Circle,  or 
Hyperbola  3  but  yet  is  reducible  to  a  more  fimple 
Form. 


'Theorem  5. 

Let  A  be  the  Area  of  the  Curve  whofe  Abfciffa 

is  x ,  and  its  Ordinate - ,  and  let  IB  be  the 

d  —  x 

Area  of  another  Curve,  having  the  fame  Abfciffa 

Xm~n 

x,  and  whofe  Ordinate  is - 3  Then  fliall  the 


Sic.  And 


Area, 

xm  dxm- 1  dd\m-z 

A—  d»  B - 

m  m  —  r  m  —  z 
xm 

if  the  Ordinate  be  - - 3  Then  the  Area, 

d  x 

%m  dxm~x  -j-  ddxm~z  _ 

A— - - ,  &c.  -f-  d»  B. 


m 


m 


m 


ar 

7 


Corollary. 


If  m  be  equal  to  any  Term  in  the  following  Se¬ 
ries  o,  1,  2,  3,  4,  5,  6,  &c.  The  Quadrature  of  the 

xm 

Curve,  whofe  Ordinate  is  depends  upon  the 

d--f-  x 

Quadrature  of  the  Hyperbola. 


t.  k  <3  x  f 


For  drawing  2)  E,  E  F  at  Right- angles,  let 
E  G  be  taken  equal  to  d  3  and  let  G  H  be  drawn 
bsormal  and  Equal  to  E  F.  Then  between  the 
Afymptotes  2)  E,  E  F,  let  an  Hyperbola  be  de¬ 
fcribed  palling  thro’  H 3  and  taking  G  K—x ,  to¬ 
wards  E  in  the  firft  Cale,  and  towards  F  in  the 
latter,  let  the  Ordinate  K  L  be  drawn  :  Then 
lhall  the  Area  HGKE  divided  by  dd  be  equal 
to  the  Area  of  the  Curve,  whofe  Ordinate  is 
x° 

- And  from  hence,  fuppofing  the  Quadra- 

d  x 

ture  of  the  Hyperbola,  will  the  Solid,  generated  by 
the  Revolution  of  the  Portion  of  a  Ciffoid  round  the 
Diameter  of  the  generating  Circle,  be  given  in  finite 
Terms. 


Theor.  6, 


A 


! Theorem  6. 

Let  A  be  the  Area  of  the  Curve  whofe  Abfciffa 

*•  C  „  *7'  .  'V 

••  L  •  \  *  xm 

is  x,  and  Ordinate - *3  Let  Ft  be  the  Area  of 

rr-j-xx 

another  Curve  whofe  Abfcifla  is  the  fame  x:  Let 
xm  xw  i 

itsOrdin.  be - I  fay  its  Area  A = - 


rr-j-xx 

rrxm'l  r*X  -s 

- { - ,  &c.  nn  B. 

m - 3  W25 


m- 


Corollary. 

If.;??  be  equal  to  any  Term  in  this  Series  o,  2, 
4,  6 ,  8,  &£.  The  Quadrature  of  the  Curve,  whofe 

Ordinate  is — 7 - depends  upon  the  Rectification 

rr-j-xx,  1 

of  the  Circular  Arch.  For  if  with  the  Radius 


*  ,  *  *  \ 

C  A—r,  and  on  the  Centre  C ,  the  Circle  AEG 
be  deferibed  :  Let  the  Tangent  C  K  be  erefted 
equal  to  x,  and  join  C  K  meeting  the  Periphery  in 
E.  Then  1  fay  that  A  E  divided  by  r  r,  fhall  be 
equal  to  the  Area  of  the  Curve  whofe  Ordinate  is 

Xo 

rr- j-x-v 

A  General  Corollary  to  all  the  theorems. 


Every  Mechanick  Curve  whofe  Quadrature  de¬ 
pends  on  any  of  the  infinitely  many  Curves,  whofe 
Ordinates  put  on  any  ol  the  following  Forms,  viz>. 

,  _ tm 

x m '/  dx  -j—  xx  3  V  dx— j— xx  3  Xm  y  ri  — j-*xx  3 

Xm  ■>'*»  ~  nt 

- ~  - -  -  may  be  fquared  by 

\/  rr-j-xx  3  dr |-x  3  rr+xx  3 

this  Series  3  as  will  diffidently  appear  from  this 
one  Example. 

Suppofe  the  Cube  of  the  Circular  Arch  corre- 
fponding  to  any  Verfed-fine  be  made  the  Ordinate 
of  the  Curve,  whofe  Abfcijjk  fhall  be  that  very 
Ver fed-line  :  The  Area  of  the  Curve  is  required  to 
be  invef ligated. 

Let  the  Abfcifik  be  x,  the  circular  Arch  1/5  the 
Fluxion  of  the  Area  is  v*  *3  Let  the  Area  be  v J  x 


—7.  Then  v'  iff  +  3  i,'i  'v  *  —  q  —  v'x-,  where 

d  x 

-  there 


fore  7=3  c*  v  x  :  £ut  v  — 


3  d  v%  x  x 


2 )/ dx-xx  3  . 

x  r 


fore  q—~~ 77=  but  by  Theorem  2,  /-~7— 

■  %\/  dx—ux  Y  dx— 


XX 


RU  A 

-  -  -  -  -  -  ■  -  -  -  - - 

d  x  .r 

— - - —  y  =5  v  z=y  :  and  therefore  )q  =2 

i\/  dx—xx  •/ 

•  •  r'  -  - ,  '  *  *  t-  k' 

r  dv  2  v  —  h  d  vt  y  3  and  therefore  7  =  Id  w^— 

*  d  v*  y  :  Where  we  can  find  the  Fluent ,  whole 
Fluxion  is  \d  v 2  y.  Let  this  Quantity  be  ~  d  v*  y 

m  »■  •  • 

—r.  Then  4  dvl  y  ^  d  v  v  y  —  r  ~  Ji- 

And  therefore  r  —  3  d  v  u  y  —  4-  d  d  v  x  Let  r 

•  • 

=  t  d  d  v  x  ~  s.  Then  ?  d  d  v  x—  1  d  d  v  x 

•  •  •  • 

-f-  A  d  d  x  v  — ■  j  3  and  confequ.  s  —  A  da  x  v 

* 

3  d*  xx 

= - — — —  *  d3  v  —  •*  dl  y  3  by- Theor.  2. 

4y/ /fx-XX 

wherefore  s~\  d3  v-—.  *  dz  y  •  and  therefore  the 
Area  fought  is  x— £  ^  ^3  +4  d  v±  y  \  d  'd  v  x 
d-  f  dl  v  ^  jy. 

And  becaufe  of  Solids  generated  by  the  Rotation 
of  Curves,  the  Surface  is  generated  the  fame  way  3 
the  Longitude  of  Curves,  and  all  their  Centres  of 
Gravity,  do  depend  on  the  Quadratures  of  Curves  : 
Thele  will  eafily  be  computed  if  they  depend  on 
the  aforefaid  Curves.  , 

QIJ  ADR  ATUS  Femoris ,  a  Mufcle  of  the  Thigh, 
fo  called  from  its  Figure  3  it  arifeth  broad  and  flefhy, 
from  the  Apophyjis  of  the  Os  Ifchiim ,  and  paf- 
fes  tranfverfly  with  an  equal  breadth  and  thick- 
nefs  to  its  partly  fle/hy,  and  partly  Tendinous  In- 
fertion  at  the  Poderior  part  of  the  Os  Femoris ,  part¬ 
ly  below  the  great  Trochanter.  This  affids  the 
Marfupialis,  in  turning  the  Thigh  bone  outwards. 

QUADR  ATUS  Gent?,  Sen  'Tetragonus,  is  a  great 
Square  Mufcle  lying  under  the  Skin  of  the  Keek, 
and  is  fpread  over  the  whole  inferior  Region  of  the 
Face.  It  arifes  thin  and  membranous,  from  the 
Spines  of  the  Vertebra?,  the  Skin  on  the  Superior 
Part  of  the  Cucullaris,  and  Peftoral  Mufcle,  from 
hence  afeending  under  the  Skin  of  the  Neck,  be¬ 
comes  flefliy,  .  and  one  part  adhering  to  the  Os 
Hyoides,  is  loon  inferted  to  the  Middle  of  the  -low¬ 
er  Jaw  3  the  other  broader  portion  proceeding  fur¬ 
ther  to  its  Implantation  in  the  Cheeks  below  the 
Angle  of  the  Lips  :  it  ferves  to  draw  down  each 
Angle  of  the  Mouth,  together  with  the  Cheeks, 
which  Podure  of  the  Face  is  the  proper. expredion 
of  Sorrow.  But  if  the  inferior  Parts  of  thefe  Mufcles 
(which  lie  on  the  Neck)  A6I  alone,  they  didend 
the  Superincumbent  Skin,  by  making  it  approach 
to  a  direct  Line  with  the  Clavicult?  and  lower  Jaw¬ 
bone,  which  otherwife  is  Indented  according  to  the 
Formation  of  the  Part,  whereby  a  double  Skin  (as 
they  call  it)  is  reprefented. 

QUADRATUS  Lumborttm,  is  a  Ihort  thick 
defhy  Mufcle,  lituated  in  the  Region  of  the  Lions, 
or  between  the  lad  Rib  and  Spine  of  the  Os  Ilium ; 
it  arifeth  from  the  Poderior  part  of  the  Spwie  of 
the  Os  Ilium ,  and  is  inferted  to  all  the  Tranfverle 
Proceffes  of  the  Vertebras  of  the  Loins  internally, 
under  the  ‘Pfoas  Mufcle.  This  like  the  Mu f cuius 
Rcllus  Abdominis,  either  moves  the  Vertebra  of  the 
Loins  nearer  the  Os  Ilium  laterally,  when  we  are 
danding  on  both  Legs  firm,  or  elfe  moves  the  Os 
Ilium  nearer  the  faid  Vertebrae  on  the  contrary  fide, 
when  we  dand  upon  one  Leg  only. 

5  C  c  c 
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QUADRELS  [in  Architecture]  a  kind  of  arti¬ 
ficial  Stones  perfectly  Square,  made  of  Chalky, 
Whitifh  and  Pliable  Earth,  &c.  dried  in  the  Shade 
for  two  Years. 

QUADRIGEMlNf,  according  to  fome  Ana- 
tomifts,  are  four  fmall  Mufcles  that  turn  the  Thigh 
toward  the  outfide,  and  are  placed  upon  the  Arti¬ 
culation,  or  jointing  of  the  Thigh  one  by  another. 

QUADRILATERAL  Figures ,  are  thofe  whofe 
Sides  are  four  right  Lines,  and  thofe  making  four 
Angles  $  and  they  are  Parallelogram,  'Trape¬ 
zium,  ReBangle,  Square,  Rhombus,  Rhomboides. 

•'Parallelogram,  is  a  Quadrilateral  Figure,  whofe 
oppofite  Sides  are  Parallel  and  Equal. 


Trapezium,  is  a  Qua¬ 
drilateral  Figure,  whofe 
Sides  are  unequal,  as  in 
the  Figure. 


ReBavgle ,  is  a  pa¬ 
rallelogram  whofe  four 
Angles  are  Right,  and 
is  alfo  called  a  ReCl- 
avgled  Parallelogram. 


Square ,  is  a  Quadrilate¬ 
ral  Figure  having  its  An¬ 
gles  Right,  and  the  Sides 
all  Parallel  and  Equal,  as 
in  the  Figure. 


Rhombus ,  is  a  Parallelo¬ 
gram,  having  its  oppofite 
Angels,  and  all  its  Sides  e- 
qual,  as  in  this  Figure. 


Rhomboides,  is  a 
Parallelogram,  ha¬ 
ving  neither  its  An¬ 
gles  nor  Sides  ail 
equal. 


nals  (a  c  and  b  d )  is  equal  to  both  the  Rectangles 
made  by  the  oppofite  Sides  of  the  Figures  a  b  X 
c  d,  and  b  c  X  a  d.  _ 

That  is,  acxb  d  —  bc  xad^b  a  xc  d.  Make 
the  Angle  a  be  =  Lcbd. 


i DEMONSTRATION .  ) 

\  '  '  • 


1.  The  Triangles  a  b  d  and  bee  will  be  fimi- 
lar  5  for  L  b  d  a  is  equal  to  the  b  c  a,  [being  in 
the  fame  Segment)  and  the  Labd-=zLebc ,  by 
the  Addition  of  the  common  Angle  eb  d,  to  the 
two  equal  ones  a  b  e  and  d  b  c. 

Then  will  b  c  :  c  e  :  :  b  d:  da.  and  confequent- 
ly  b  cxd  a  -=zC  e  X  b  d.  That  is,  the  ReCtangle 
under  the  oppofite  Sides  a  d  and  b  c ,  is  equal  to  the 
Segment  e  c  multiplied  by  the  Diagonal  b  d. 

2.  The  Triangles  a  b  e  and  c  b  d  are  Similar, 
becaufe  the  Labe-=zLcbd  [by  confiruClion ) 
and  the  Lbae-=zlbdc ,  being  in  the  fame  Seg¬ 
ment. 

Therefore  a  e :  a  b  : :  c  d:  b  d. 

Confequently  a  c  x  b  d  =  a  b  X  c  d.  That  is, 
the  CD  under  the  remainig  Segment  a  e,  and  the 
former  Diagonal  b  d  =  Q  under  the  oppofite  fides 
a  b  and  c  d . 

But  a  c  =:  a  e  Ar  c  e. 


Wherefore  a  c  x  b  d  =z  b  c  X  a  d  d  cx  a  b. 

Q.  E.  2 X 

PROPOSITION, 

The  oppofite  Angles  of  any  Quadrilateral  Figure 
Infcribed  in  a  Circle,  are  always  equal  to  two  right 
ones. 

IfayO-j-£-f-/=siL  Draw  the  Lines  R  I. 
and  E  Qj 


PROPOSITION. 

In  a  Quadrilateral  Figure  infcribed  in  a  Circle 
fa  sab  ca)  the  Re&angle  under  the  two  Diago- 


The 
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The  Angles  O  -f  /  |  c  =  2  1,  by  the  32 

€.  I. 

But  L  p  =  L  k,  and  L  c  =  L  f  per  21.  e.  3. 

Therefore  O  -{-  K  -j-/=  2  L.  q.  e.  d. 

COROL. 

Hence  the  external  Angle  of  fuch  a  figure,  as 
E  =  k  -\-f,  the  Internal  and  Oppofite  one. 

ForO  +  e  =  2  L  =  0  +  k+f. 

Therefore  take  away  O  from  both,  and  E  will 
remain  equal  to  k  -j-  f  q.  e.  d. 

QUADRIPARTITION,  is  to  divide  by  4,  or 
to  take  the  fourth  Part  of  any  Number  or  Quan¬ 
tity. 

QUADRUPEDS,  are  perfeft  hairy  Viviparous 
Animals,  having  but  four  feet.  And  thefe  Ani¬ 
mals  according  to  Mr.  Ray  in  his  Synopfis  Animali- 
am  are  thus  divided. 

Into  fuch  as  are  Hoofed  (Ungulata  3 )  ox  Clawed, 
or  Digit  at  a  ( Uvgmculata .) 

(1)  The  Hoofed  Animals  with  four  Feet,  are  ei¬ 
ther  Whole  Hoofed  3  Soldi peda ,  Mow M 
Sclidungula :  As,  The  Horfe ,  Afs,  the  Onager ,  or 
Wild  Afs :  The  Mule  and  the  Zebra  of  Africa ,  or 
the  fine  flriped  Indian  or  Ajncan  Afs ,  almoft  like 
a  Mul«  in  Form  and  Stature. 

Of  this  Whole  Hoofed  Kind ,  Arifotle  has  obfer- 
ved  3  that  no  one  hath  two  Horns,  (he  might  have 
faid  any )  no  one  hath  the  Talus  or  Afragalus  3  nor 
have  the  Males  any  appearance  of  Breads. 

(2)  Cloven-footed  j  and  that  cither  into  Two  Di- 

vifions  only :  As  the  /  or  Bi falcate  Kind, 

which  are  again  fubdivided  into  fuch  as  are 

1.  Ruminant,  i.e.  Such  as  Chew  the 

Cud  3  and  thefe  either  have  hollow  and  perpetual 
Horns  as  the  Ox,  Sheep,  and  Goat  Kind:  Or  Decidu¬ 
ous,  as  the  Hart  and  Deer  Kind ;  which  ufually  fhed 
their  Horns  annually.  (See  Ruminant) 

Of  the  Bull  Kind,  they  reckoned  thefe :  The 
common  Bos  j  of  which  the  Male  is  Taurus ,  the 
Female  Vacca :  (2)  The  German  Ur  us,  Urochs,  or 
Aurochi,  (3)  The  Bifon,  (4)  The  Bonafus,  (5) 
The  Bubalus ,  or  Bufalo,  (6)  The  Bos  Afncanus 
of  Bellonious  3  Obf.  1.  2.  c.  50.  which  he  takes  to 
be  the  Bubalus  of  the  Ancients. 

Of  the  Sheep  Kind  3  befides  the  common  Sort  3 
they  reckon.  (2)  The  Arabian  Ovis  Laticauda , 
whofe  Tails  fometitnes  are  of  30/.  Weight:  C 3^  The 
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Ovis  Strepficercs  Cretica  Bellonii :  (a,)  The  Ovis  A- 
fricanai  with  fhort  Hairs  indead  of  Wool,  (5^  The 
Ovis  Guinecnjis,  or  Angolenfis  of  Marcgrave ,  (Hid. 
Brafil.  1.  6.  c.  ic.) 

Of  the  Goat  Kind,  are  befides  the  common  Ca¬ 
pra  domeftica  3  ( 2)  The  Ibex,  or  German  Steinbeck  3 
found  in  the  Tops  of  the  Alpis.  (3 )  The  Rupicapra, 
French  Chamois ,  German  Goms.  ( 4 )  The  Gazella  A- 
fricana,  or  Anti  lope.  (5)  The  Gazella  Indie  a.  (6)  The 
Gazella  Africana.  (7)  The  Capra  Sylvejlris  AJrica- 
na  Grimmii.  (8J  The  Capra  Mambrina  or  SynaCa 
of  Gefner.  ( 9  j  The  Bufelaphus  or  Mofcheiaphus 
Caii,  in  Gefner.  (10)  The  Tragelaphus  Caii,  in 
Gefner.  (1)  The  Iragelaphiis  Bellonii. 

Of  the  Hart  or  Deer  Kind :  As,  (r)  The  Cer- 
vus,  the  Red  Deer.  ( 2 )  The  Cervus  cPlaty 

ceres  or  Palmatus  3  the  Fallow  Deer .  ( 3 )  Alee  or  the 
Elk.  (4)  Rangifer,  the  Rain  Deer.  ( 5 )  The  Axis 
P lin'd,  according  to  Bellonivs.  (6)  The  Caprea  P li¬ 
nn.  (1)  The  Cuguacu-etc  and  Cog nacn-zapara  of 
Marcgrave.  (8)  The  Caprea  Groenlandica. 

2.  Of  the  Cloven-footed  Animals  into  Two  Parts 
only,  and  which  do  not  chew  the  Cud  ;  There  is 
only  the  Hog  and  Swine  Kind  3  and  under  this 
Head,  belidvS  the  common  Swine  3  they  reckon, 
(2)  The  Wild  Boar  or  Swine.  ( 0  The  Porcus  Gui- 
neenfis  Marcgravii.  (\)  The  Porcus  Ind, cos,  called 
Babyrouffa.  (  5)  The  Trajaca  or  Aper  Mexicanus 
Mofchiferus  of  Dr.  Tyfon,  called  by  1  Marcgrave  Ta- 
jaca  Cunigoara  3  by  others  fhiauhtla  Coymalt  and 
Quapizotl  3  and  by  Acojla  and  fome  others,  Zainc . 
See  a  mod  accurate  Defcription  of  this  Animal,  in 
Philof.  Tranf.  N.  153. 

3.  There  ara  fome  Four-footed  Animals  whofe 
Hoof  is  cloven  into  EourDivificns  3  and  thefe  feem 
to  be  not  Ruminantes  As  ths  Rhinoceros,  the  Hippo¬ 
potamus,  the  Tapijerete  of  Brafile,  the  Capy-Bara 
of  Brafile,  the  Animal  Mofchiferwn. 

II,  Clawed  or  Digitate  ( Unguiculata )  Four 
footed  Animals.  Of  this  kind  there  is  one  Sort 
whofe  Claws  are  not  divided  or  feparated,  but  ad¬ 
hering  one  to  another,  covered  with  one  common 
Skin,  but  with  obtufe  Nails  flicking  out  round 
the  Margin  of  the  Foot  3  as  the  Elephant,  which  is 
anomalous,  and  not  clearly  referrabie  to  this  Kind, 
or  that  of  Cloven  footed  Quadrupeds. 

(2)  There  is  another  Species  of  this  Digitate 
Kind  of  Quadrupeds,  which  hath  only  two  Claws, 
as  that  of  Camels  3  and  tho'  thefe  have  no  Horns, 
they  do  both  Ruminate  3  and  have  alfo  the  four 
Stomachs  of  Horned  Ruminant  Animals. 

Of  the  Camel,  or  Dromedary,  there  are  two  Sorts  ; 
one  having  but  one  Bunch  on  the  Back,  the  other 
two.  To  this  Kind  belongs  the  Peruvian  Glarna, 
which  fome  have  reckoned  among  the  Sheep-kind. 
As  alfo  the  Pacos,  the  Ovis  Indica  or  Peruviana 
vulgo,  much  lefs  than  the  Glama. 

3.  A  third  Species  of  this  Unguiculate  Kind  of 
Quadrupeds  includes  fuch  Animals  as  t-he  Greeks 
called  n\«ludrv%t,  and  ’ApQpairofjiop^a  3  which 
have  the  Foot  divided  into  many  Claws  with  broad 
Nails  on  them  :  As  the  Ape  and  Monkey  Kind.  Of 
thefe  fome  have  no  Tails,  and  are  called  Simits 
or  Apes,  Others  have  Tails,  and  are  called  Akn- 
keys ,  Cercopitheci  3  and  fuch  as  have  either  long  or 
fhort  Tails,  if  they  are  of  a  large  fize,  are  called 
Papiones  or  Baboons.  There  are  great  N umbers  and 
Varieties  of  their  Species  of  Quadrupeds  3  of  which 
Naturalifls  have  deferibed  theTe.  (1)  The  Ourang- 
Outang,  or  Homo  Sylveflris  of  Dr.  Tyfon,  deferibed 
by  him  in  a  particular  Difcourfe.  (2)  The  Guan- 

ta 
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ta  of  Brafiley  Mdrcgravii.  ( 3)  The  Cagoi  of  Bra- 
filey  greater  and  lefTer.  (3)  The  Cay  of  the  fame 
Region,  defcribed  by  Leriiis.  (5)  The  Caitaia  of 
the  fame  Country,  (oj  The.  Cerco pith  ecus  Ango- 
lenfis  major.  (7 )  The  Cercopithecus  Bar  bat  us  Gui- 
iteenfis ,  :  or  3  Sorts  of  it.  (8)  The  Cercopithecus 
•non  'Bar  bat  ns  Clnfii.  (p)  Cercopithecus  Clufi.  called 
Sagoain 3  and,  if  Apes  and  Monkeys  have  their 
Snouts  very  prominent  like  Dogs,  they  are  called 
Cyiiocephali. 

4.  A  fourth  Species  of  this  Uhguiculate  Kind 
of  Quadrupeds  is,  when  though  the  Claws  are 
many,  yet  they  are  not  covered  at  the  Ends  with 
broad  fiat  Nails,  like  Monkeys  or  Apes  5  but  are 
rather  like  the  Talons  of  Hawks,  &c.  Crooked 
and  Sharp  pointed.  And  thefe  in  refpeft  of  their 
Teeth  may  be  divided  into  fuch  as  ha^e  many 
Rentes  Trimores ,  aut  Incifioresy  (/.  e.  cutting  Teeth) 
in  each  Jaw 3  of  which  there  are  two  Sorts,  a 
Greater ,  which  either  have  a  fhort  round  Head, 
as  the  Cat  kind 3  or  a  longifh  Snout  as  the  Dig- 
kind  3  or  a  Lejfier  Sort  5  having  a  long  flender  Body 
with  very  fhort  Legs,  as  the  Weafiel  or  Vermine 
Kind.  There  are  fome  of  this  Species  of  Quadru¬ 
peds,  which  have  only  Two  large  remarkable  Teeth 
in  each  Jaw  3  and  thefe  are  of  the  Hare  Kind ,  and 
live  only  upon  Herbs,  Grafs,  &c. 

Of  the  Cat-kind  of  Quadrupeds  they  reckon  to 
be  (T)  The  Lion,  (2)  The  Eiger  y( 3)  The  Tardalis , 
whofe  Male  is  Tardus  Female  Tantheray  The  Leo¬ 
pard.  (4)  The  Lupus  Cervarius  or  Lynx.  (5)  The 
Catus  Tardus  or  Cat-a-mountain.  ( 6 )  The  common 
Cat.  (7)  The  Tear. 

Of  the  Dcg-kind  they  account,  ( 1 )  The  lVolfiy 
(2)  Lupus  Aureus  the  Jackally  (3)  The  common 
Dog.  Of  which  kind  they  enumarate  3  (1)  The 
Mafiive ,  (2)  The  Cams  Venations  Grains  or  Gre¬ 
ens  3  or  according  to  fome  Scoticus ,  the  Grey-hound. 

(4)  The  Canis  Venaticus  Sagaxy  Indagatory  Senator 
ferarnm,  Ific.  the  Hound.  (5)  The  Canis Venations 
Hifipanicus  or  aviarms :  The  Spaniel  for  Land  or 
Water.  (6)  The  Vertagns  or  Tumbler.  (7)  The 
Cfiiis  OtKts?@-y  Domefiicus ,  the  Houfe-dog.  (8)  The 
Canis  Melitreus  or  Lap  dog.  (pj  The  Cams  Get  ulus 
or  IJl audit  us  3  the  Shock. :  And  of  all  thefe  Sorts 
there  are  many  Varieties  of  Mongrels  and  Hebri- 
dous  Breeds. 

Another  Sort  of  the  Dog-kind  is  (4)  The  Fox. 

( 5)  The  Animal  Zibet hicumy  the  Civet-Cat ,  as’tis 
Corruptly  called  5  but  by  its  Teeth  and  Snout  is 
plainJy  of  the  Dog-Tribe.  (6)  The  American  Co¬ 
at  /,  or  Rackcon  or  Rattoon.  (7)  The  Tzquiepate. 
(8)  Th eCarigucya,  Maritucacay  Carigoy ,  Ropozay 
or  Tcjfium.  ( 9)  The  Eaxus ,  or  Meles.  The  Badger 
Greyy  or  Tate  (in  the  North)  ( 10)  The  Lutra  or 
Otter.  ( 1 1 )  The  Theca  or  Sea-C.alfy  or  Seal.  (12) 
The  Equns  Mar  inns  y  or  Morfe,  or  Sea-Horfe,  mi- 
flaken  by  fome  for  the  Hippopotamus.  The  Dutch 
call  him  Walrai  5  the  Danes  and  Tfiandersy  Rofima 
ms.  ( 13)  Manat i  fieu  Vacca  Marina  3  the  Sea- 
Coir. 

Of  the  Vermin  or  Wecfiel-kinA  of  Quadrupeds,  is 
firff,  The  Mu fiela  vulgaris  the  Weefel  3'  in  TorkJhire\ 
Foumart  or Fitchsty  (yuKiid)  (2)  VivefiraL)dicay called 
fifiuel  and  fidnirpele 5  and  another  Sort  called  Mungo 
and  Mungaihui  of  a  reddifh  Grey.  ( 3)  The  Mu- 
(ielay  the  Ermine  or  Stoat  y  if  white  3  and  the  Mu  fie¬ 
ld  Sylvefirisy  the  Ferret.  ( 4)  Tatorius,  the  Pole-cat, 
(5)  MarteSy  Fcyna  (whence  our  word,  a  Gown  of 
Foins)  the  Marten  or  Martlet.  ( 6 )  Muftela  Zi- 
bellinay  the  Sahle.  (7)  The  Genet  ta.  (8),  The  j 
Ichneumon  Bellcmi. 


Of  the  Hare  Kind  of  Quadrupeds,  are  firft 
LepiiSy  the  common  Hare :  (2)  Cunt  cuius  y  the  Rab¬ 
bit  or  Coney.  (3)  The  Eapeti  or  Brafile  Coney,  and 
the  Aperea  of  Brafile.  (4)  The  Hyfirix ,  or  Por^ 
cupine  5  and  the  Hyfirix  Americanusy  or  Cuanda  of 
Brafile.  (5)  The  Cafior ,  Fiber y  or  the  Beaver. 

(6)  The  Sciurus  vulg.  or  Squirrel.  The  Virginian , 
Zeylandicky  th cBarbaryy  the. American  Flying  Squir¬ 
rel,  ifi>c.  (7)  Mas  Domefiicusy  Major  and  Minor : 
The  common  Ratt  and  Mcufie  3  Mus  major  Aqua- 
ticuSy  the  Water-Rat,  the  Musk  Rat.  Mus  A- 
vellanarum  Major  &  Minor.  The  Dormoufe  or 
Sleeper,  Mus  Noricus ,  C.ricetusy  Alpimis  fieu  Mar¬ 
mot  t a.  (7)  The  Cavia  Cobay ay  or  Cuniculus  Ame- 
ricanuSj  the  Guinea  Pig:  The  Agati  and  Taea  of 
Brafile :  The  Mus  Nor-wegicus  or  Leming :  The 
Ghs  Gefineri  or  the  Roll :  The  Mus  Indicus ,  Ofic. 

To  thefe  feveral  Kinds  of  Quadrupeds  the  fol¬ 
lowing  Anomalous  one  mult  alfo  be  added  3 

1.  Such  Four-footed  Viviparous  Animals  as  have 
a  longifh  Snout,  with  their  Feet  divided  into  many 
Claws  or  Toes,  and  having  Teeth  3  as  (1)  the  Echi¬ 
nus  TerrefirtSy  or  common  Urchin  or  Hcdge-hog. 

(2)  The  Erinaceus  Indicus  albus .  Cat.  Muf  Leyden. 

(3)  The  Tatu  or  Armadillo  prima  of  Marcgrave. 

(4)  The  Eat  net  e  of  Brafile  3  or  the  fecond  Species 
of  the  Armadillo ,  according  to  Marcgrave.  (5)  Earn 
Apara  3  his  third  Species  of  the  Armadillo.  (6)  Eatu 
MufielinuSy  Soc.  Reg.  Muf.  The  Weefel  headed 
Armadillo.  (7)  Ealpa ,  the  Mole,  Want,  or  Mold- 
warp.  (8)  The  Mus  AraneuSy  Shrew,  hardy  Shrew, 
Shrew  moufe 

2.  Quadrupcdous  and  Viviparous  Animals  with 
a  longifh  Snout,  having  their  Feet  divided  into 
many  Claws  or  Toes,  but  ■'without  Eeetloy  are 
thefe  ; 

(1.)  The  Eamandua-guacu  of  Brafile,  Marcgr. 
Urfius  Formicarias  Cardani  5  the  great  Ant-Bear. 
(2)  The  Eamanduais  of  Brafiley  or  Marcgrave' s 
lefTer  Ant-Bear. 

3.  Anomalous  Flying  Quadrupeds  with  a  fhorter 
Snout,  with  their  Feet  divided  as  above,  and  are 
the  Bat-kind  or  Flitter. mice :  Of  which  there  are 
feveral  Sizes,  and  different  Forms. 

4.  'There  is  one  very  odd  anomalous  Animal, 
which  hath  but  3  Claws  on  each  Foot  3  and  that 
is  the  AfiSy  or  Ignavus  of  Marcgrave  3  the  Sloth  or 
Sluggard. 

5.  Viviparous  and  Sanguineous  Quadrupeds 
breathing  with  Lungs,  but  having  only  one  Ven¬ 
tricle  in  the  Heart,  are  Thefe.  (1)  Ran  a  aquatica , 
the  Frcgy  or  Frojh.  Rana  Aiborea  fieu  Ranunculus 
VindiSy  the  fmall  Tree  or  green  Frog.  (2)  Bufoy 
five  Rubeta  the  Toad.  (5)  Eefiudov  the  Tortoife,  Gr. 
ythdi/n  3  of  thefe  there  are  Land  and  Water  ones  3 
and  many  different  Species  in  Foreign  Parts. 

6.  Oviparous  Quadrupeds  with  a  long  Tail, 
ftretcht  out  horizontally  3  are  the  Lizard  Kind : 
As  (1)  Lacertus  omnium  Maxir/ms  3  The  Crocodile. 
(2)  CordyluSy  five  Caudiverberay  Uromaftix  Gr<ecisy 
larger  than  the  green  Lizard.  (2)  Eapayaxin 
Hov<e  Hifpaniee.  The  Lacertus  Orbicularis  of  Her - 
SandeZy  Ch.  9.  c.  16.  LacertusVulgariSy  the  com¬ 
mon  Eft,  Swift,  <>r  Newt,  (4)  Lacertus  Viridisy 
the  green  Lizard  (5)  Lacertus  Facet  anus  Aldro- 
vavd$  at  Rome  and  Naples  called  Earantola.  ( 6 ) 
Lalertus  Indicus  3  called  Senemby\  and  Jnguana. 

(7)  Lacertus  Brajilie n fits y  called  Ecjiguacu  and  Ee- 
mapara,j  by  Marcgrave  (8)  The  Earaguira ,  A- 
meir apEaraguico  Aye uraba.y  Americnnay  Curapopjepa, 
Eeiunharsiy  See.  of  Marcgrave  3  tfi.e  Lacertus  Indi¬ 
cus y 
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cus,  &c.  (p)  Scincus,  feu  Crocodilus ,  lerreftris.  (io) 
Seps,  five  Lacerta  Chocidica,  a  Kind  of  footed  Ser¬ 
pent.  (n)  Stellio ,  the  Fwift  or  fpotted  Lizard.  ( 12 ) 
Salamandra  Lerreftris ,  Salamandra  Aquatica ,  the 
Water  Eft.  (13J  Lacerta  volans  Indica.  ( 14)  C/^- 
moeleo,  the  Chamehon. 

QUADRUGATA  Terre  [<?A/  Records ]  a  Team 
Land,  or  fo  much  as  can  be  tilled  by  Four  Horfes. 

QUADRUPLE  [, Quadruple*  A]  a  Sum  or 
Number  multiply’d  by  4,  or  taken  four  times, 
four-fold. 

QUjE  Plura,  was  a  Writ  that  lay  where  an 
Inquifition  had  been  made  by  an  Efcheator,  in  any 
County,  of  fuch  Lands  or  Tenements  as  any  Man 
died  feized  of,  and  all  that  was  in  his  Pofleffion, 
was  imagined  not  to  be  found  by  the  Office  :  It 
differs  from  the  Writ  called  Melius  Inquirendum, 
becaufe  this  is  granted,  where  the  Efcheator  formerly 
proceeded  by  Virtue  of  his  Office  3  and  the  other, 
where  he  found  the  firft  Office  by  virtue  of  the  Writ 
named  Dium  clan  fit  extremum. 

QUvE  Servitia 3  fee  Per  qu<e  Servitia. 

QUjERENS  non  invent t  Plegium ,  in  the  Law, 
is  a  Return  made  by  the  Sheriff  on  a  Writ  direct¬ 
ed  him,  with  this  condition  inferted.  Si  A  fecerit 
IB  Securtm  de  Clamor e,  tic. 

QUjESTUS  1  [in  Law ]  that  Effate  or  thofe 

QUESTUS  i  Effe&s  which  a  Man  hath,  either 
by  acquifition  or.  purchafe  in  Contradifii nation  to 
Hareditas ,  which  is  what  he  hath  by  Defcenr. 

QUjESTA,  was  the  Term  for  an  Indulgence 
or  Remiffion  of  Penance,  expofed  to  Sale  by  the 
Popes 3  who  by  this  notorious  Cheat  got  great 
Summs :  The  Retailers  of  thefe  Indulgences,  were 
called  Qiucftuarii,  and  I  believe  Qiueftionarii,  vid. 
Matt.  Weft.  in  Anno.  1279. 

QUALE  jus ,  is  a  Writ  judicial,  that  lies  where 
a  Man  of  Religion  hath  Judgment  to  recover  Land, 
before  Execution  be  made  of  the  Judgment  3  for  this 
Writ  muff  go  forth  to  the  Efcheator,  between  Judg¬ 
ment  and  Execution,  to  enquire  whether  the  Religi¬ 
ous  Perfons  hath  any  Right  to  recover,  or  whether 
the  Judgment  be  obtained  by  Collufion  between  the 
Demandant  and  the  Tenant,  to  the  intent  that  the 
true  Lord  be  not  defrauded. 

QUALIFICTOR  [in.^tjie  Canon.  Lrfwj  a 
Divine  appointed  to  qualify  or  declare  the  Qua¬ 
lity  of  a  Propofition,  that  is  brought  before  an 
Ecclefiaffical  Tribunal  3  efpecially  before  the  In¬ 
quifition. 

QUALITY,  fignifiesin  the  general  the  Properties 
or  Affections  of  any  Being,  whereby  it  effeCfs  our 
Senfes  fo  and  fo,  and  acquires  fuch  and  fuch  a  De¬ 
nomination. 

The  Four  Fir  ft  Qualities ,  as  they  are  accounted 
by  fome,  are  Heat9  Cold,  Moifture ,  and  Drynefs. 

The  Four  Second  Qualities ,  or  as  they  may  be 
called,  Chymical  Qualities,  are  Volatility  and 
Fixity,  Corrofivenefs  and  Corrofibility. 

Senfible  Qualities ,  are  fuch  as  are  the  more  Imme¬ 
diate  ObjeCfs  of  our  Senfes. 

Occult  Qualities ,  were  by  the  Ancients  named 
fuch,  of  which  no  rational  Solution  in  their  way,  or 
according  to  their  Principles,  could  be  given. 

Mr.  John  Keill ,  in  his  IntroduBio  ad  Phyficam , 
thus  proves  that  all  Qualities  are  Remitted ,  or  have 
their  Power  or  Efficacy  abated,  in  a  Duplicate  Ratio 


of  the  diftance  from  the  Centre  of  the  Radiation , 
or  Exertion  of  the  Quality. 


Let  A  be  the  Centre  from  whence  any  Quality  ex¬ 
erts  it  felf  round  about,  according  to  the  right  Lines 
A  e,  A  f  A  G,  tic.  The  Efficacy  of  the  Quality j 
be  it  Heat,  Cold,  Odour,  tic.  will  be  (at  equal 
Diffances  from  A)  as  the  Spijjitiide  or  Thicknefs  of 
the  Rays  A  b.  A  e,  Afi  "But  the  Rays  within 
the  Inner  Circle,  or  rather  Spherical  Superficies 
b  c  d  H,  when  they  come  to  be  extended  to  the 
outer  Spherical  Surface,  e  f  G  K,  will  be  much 
lefs  thick  than  before  3  and  that  in  proportion 
reciprocally ,  as  the  Spaces  they  take  up  :  That  is, 
if  the  outer  Surface  be  double  of  the  inner,  the  Rays 
there  will  be  but  half  as  thick  :  But  fince  Spherical 
Superficies  are  as  the  Squares  of  their  Radij, 
therefore  the  Efficacy  of  the  Quality  in  the  inner 
Surface  will  be  to  that  of  the  outer,  as  A  e  Square 
to  A  b  Square,  q.  e.  d. 

Primary  QUALITIES  >  Are  fuch  as  are  found 

General  QUALITIES  /  in  all  Bodies  or  which 
agree  to  all  Matter  confidered  as  Matter,  and  there¬ 
fore  to  the  Elements  rhemfelves,  as  Extenfion , 
Motion ,  Figure ,  Reft ,  Solidity ,  Impenetrability 
and  Number. 

Secondary  QUALITIES  (  Are  fuch  as  refult 

Particular  QUALITIES  S  from  a  Compofition 
or  Mixture  of  Elements,  and  do  not  agree  to  a  Body 

as  a  Body,  but  as  a  Mixt -  fuch  are  Light , 

Heat,  Cold ,  Colour ,  Sound,  Tafte,  Smell ,  Hardnefs , 
Softnefs,  Fluidity,  Firmnefs,  Roughnefs,  Smoot hnefs. 
Opacity,  Iranfparency,  tic. 

Aftive  QUALITIES  [with  Schoolmen ]  are  fuch 
by  Virtue  of  which  Effe&s  and  Operations  are 
actually  produced  on  other  Bodies  duly  difpos’d 

with  Relpefl  thereto -  As  the  Heat  of  Fire, 

the  Moifture  of  Water,  tic. 

Paffive  QUALITIES  [with  Schoolmen"]  are  fuch 
whereby  Bodies  are  difpos’d  to  receive  the  A£lions 
of  others - as  inflammability  in  Oil  tie. 

Real  QUALITIES  [with  Schoolmen ]  are  fuch 
as  remain  in  the  Subjeft,  and  only  a£i  on  Things 

adjacent  thereto,  - as  Fire  in  a  Piece  of  ignited 

Iron. 

Intentional  QUALITIES  [with  Schoolmen ] 
are  fuch  as  iffue  from  the  Subjeff,  and  operate  at  a 
diffaoce - as  the  Light  emitted  from  the  Sun. 

QUAM  diu  ft  bene  gejjerint,  is  a  Claufe  often 
ufed  in  Letters- Patent  of  the  Grant  of  Offices,  as 
in  thofe  of  the  Barons  of  the  Exchequer,  which 
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Biuft  be  intended  only  to  Matters  concerning  their 
Office  j  and  is  nothing  but  what  the  Law  would 
have  implied,  if  the  Office  had  been  granted  for 
Life. 

QUANTITAS  Acceleratrix  of  any  Vi s  or  Force. 
is  the  Meafure  of  the  Velocity  generated  in  a  given 
Time,  by  that  Force. 

QUANTITY,  fignifies  whatsoever  is  capable  of 
any  fort  of  Eftimation  or  Menfuration,  and  which 
being  compared  with  another  Thing  of  the  fame 
Nature,  may  be  faid  to  be  greater  or  lefs  than ,  equal 
or  unequal  to  it. 

Quantity  may  have  thefe  Four  Djrvifions. 

i.  Natural  Quantity,  is  what  Nature  furnifhes 
us  with  in  Matter  and  its  Extenfions,  and  in 
the  Powers  and  Forces  of  natural  Bodies 3  fuch 
as  Gravity  Motion,  Light,  Pleat,  Cold,  Ra¬ 
rity  and  Denfity,  Ipc. 

i.  Moral  Quantity ,  which  depends  on  the  Man¬ 
ners  of  Men,  and  the  free  Determination  of 
their  Wills 3  as  the  Prizes  and  Values  of 
Things,  Dignity  and  Power,  Good  and  Evil, 
Merit  and  Demerit,  Rewards  and  Punifh- 
ments,  &c. 

3.  Notional  Quantity ,  arifing  from  the  Ope¬ 
ration  of  Underftanding  only  5  fuch  as  the 
Largenefs  or  Narrownefs  of  the  Mind’s  Ca¬ 
pacity,  and  of  its  Conceptions:  In  Logick, 
Univerfals,  ‘Predicaments,  and  all  fuch  Terms  : 
In  Grammar,  the  Quantity  and  Meafure  of 
Syllables ,  Accents ,  Tones,  See. 

4.  Tranfcendental  Quantity,  as  Duration,  the 
Continuation  of  any  Being’s  Exifknce,  Time, 
£5 s>c.  Quantity  is  divided  alfo  into  Continued 

'  and  Difcrete ,  which  fee. 

Difcreet  QUANTITY  is  when  the  Parts  of 
which  it  confiffs  exift  diflinffly  and  unconnected 
together  3  which  makes  what  we  call  Number. 

Continued  QUANTITY  is  when  the  Parts  are 
conneted  together,  and  is  either  permanent  and 
proper  as  Space,  or  Snccejfive  and  improper  as 
Time. 

QUANTITY  of  intire  Motion  [with  the  Cartefi- 
aus]  is  the  fame  with  the  Momentary  one,  by  the 
FaCium  of  the  Mafs  or  Quantity  of  Matter  into  the 
Velocity  3  But  in  as  much  as  Motion  is  a  Succeffive 
Being,  having  no  Parts  Coexiffing  together,  the 
Quantity  o  fit  ought  to  be  eftimated  by  the  Aggre¬ 
gate  of  the  feveral  Parts  exifling  Succeffively  3  and 
is  therefore  equal  to  the  Factum  of  the  Momenta 
into  Time. 

Hence  in  a  Body  frhich  is  twice  as  great  as  ano¬ 
ther,  and  is  moved  with  an  equal  Velocity,  the 
Quantity  of  Motion  is-  double  3  and  if  the  Velocity 
be  double  alfo*  the  Quantity  of  the  Motion  will  be 
Quadruple.  Hence  the  Quantity  of  Momentary 
Motion  coincides-  with  what  we  call  Momentum  or 
the  Impetus  of  a  moving  Body. 

In  the  Collifion  of  Bodies,  the  Quantity  of  Mo¬ 
mentary  Motion,  which  is  found  by  taking  the  Sum 
of  Motions,  tending  the  fame  Way,  or  their  differ¬ 
ence  if  they  tend  towards  contrary  Parts  3  is  not  all 
changed  by  any  A6Iion  of  the  Bodies  one  on 
another. 

QUANTITIES-  [in  Algebra"]'  are  indeterminate 
Numbers  or  Things  referr’d  to  Unity  in  the  General, 
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Algebra  being  wholly  Converfant  in  the  C®mputa- 
tation  -of  fuch  Quantities,  they  are  properly  the 
Subjects  of  Algebra. 

The  given  Quantities  are  ufually  noted  by  the 
firil  Letters  of  the  Alphabet,  a.  b.  c.  d.  tfc.  and 
the  Quantities  fought  by  the  laft,  z.  W.  y.  so.  and 
thefe  Quantities  are  of  two  Kinds,  Pofitive  and 
Negative. 

Pofitive  or  Affirmative  QUANTITIES  are  fuch 
as  are  greater  than  nothing,  and  which  are  affefled 
with  the  Sign  -f-  prefixed  9  or  fuppofed  to  be  lb. 

Negative  or  Privative  QUANTITIES  are  fuch 
as  are  lefs  than  nothing,  which  are  affe&ed  with  the 
Sign - perfixed  or  added  r.  q.  of  Ch. 

If  a  Pofitive  QUANTITY  be  multiplied  ox  di¬ 
vided  by  a  Pofirive  Quantity,  the  Refult  will  be  a 
Pofirive  Quantity. 

If  a  Negative  QUANTITY  be  multiplied  or 
divided  by  a  Negative  Quantity,  the  Refult  will  be 
a  Pofirive. 

If  a  Pofitive  QUANTITY  be  multiplied  or 
divided  by  a  Negative,  the  Refult  will  be  a  Nega¬ 
tive  Quantity. 

If  a  Negative  QUANTITY  be  multiplied  or 
divided  by  another  Negative,  the  Refult  will  be 
a  Pofitive. 

QUANTITY  [in  Grammar ]  is  the  Meafure  or 
Magnitude  of  the  Syllables,  or  that  which  determines 
them  to  be  called  long  or  fhort. 

The  QUANTITY  of  Matter  in  any  Body,  is 
its  Meafure  arifing  from  the  joint  Confideration  of 
its  Magnitude  and  Denfity  :  As  if  a  Body  be  twice 
as  Denfe,  and  take  up  twice  as  much  Space  as  ano¬ 
ther,  it  will  be  four  Times  as  great.  And  this 
Quantity  of  Matter  is  belt  difcoverable  by  the 
Weight  of  Bodies,  which  Sir  If.  Newton  found  by 
his  Nice  Experiments  on  Pendulums,  fo  exaftly 
proportional  to  the  Matter  of  Bodies.  Newton. 
Prtncip.. 

The  QUANTITY  of  Motion  in  any  Body,  is  its 
Meafure  arifing  from  the  joint  Confideration  of  the 
Quantity  of  Matter  in,  and  the  Velocity  of  the 
Motion  of  that  Body.  For  the  Motion  of  any 
Whole  is  the  Sum  or  Aggregate  of  the  Motion  in 
all  the  feveral  Parts  :  And  tho’  in  a  Body  twice  as 
great  as  another,  moved  with  an  equal  Velocity,  it 
will  be  double  5  yet  if  the*  Velocity  be  double  alio, 
the  Quantity  of  the  Motion  will  be  Quadruple. 
Newton  Princip. 

In  Philofophical Tran factions,  Numb.  195.  is  an 
Account  by  the  Learned  Captain  Hailey,  of  the  Se¬ 
veral  Species,  or  Kinds  of  Infinite  Quantity. 

Where  he  proves,  That  befides  Infinite  Length , 
and  Infinite  Area ,  in  which  there  are  great  Varie¬ 
ties  3 

There  are  alfo  no  lefs  than  three  forts  of  Infinite 
Solidity.  See  Infinite  Quantities. 

QUANTITY  of  Motion:  Sir  If.  Newton  in  his 
Prmcipia,  fhews  that  this,  which  is  found  by  ta¬ 
king  the  Summ  of  Motions  tending  the  fame  Way, 
jon  their  Difference,  if  they  rend  towards  contrary 
Parts  3  is  not  at  all  changed  by  the  Atlion  of  Bodies 
on  one  another. 

I  For  Allion  and  Re-aCtion  are  always  equal  and 
contrary,  by  his  Third  Law  of  Nature  :  And  there¬ 
fore  by  the  Second  Law,  rnuft  make  Equal  Muta¬ 
tions  in-  Motions  towards  contrary  Parts. 

If  therefore  the  Motions,  tend  the  fame  Way, 
whatever  is  added  to  the  proceeding  Body,  or  that 
flruck  forward,  is  fubdu&ed  from  the  following 
Body  5  fo  that  the  Summ  of  the  Motions  will  be 
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the  fame  as 'before.  If  the  Bodies  meet,  there  will 
be  an  'Equal  Subduct  ion  of  the  Motion  of  either: 
And  therefore  the  ‘Difference  of  the  Motion 'made 
-towards  the  contrary  Parts,  will  remain  the  fame. 

AsTuppofo  a  Spherical  £Body  A,  to  be  thrice  as 
-great  as  The  Spherical  one  \B  $  and  let  A  have  Two 
'Degrees  of  Velocity  any  way,  and  let/#  follow  it  in 
the  fame  right  Line  with  Ten  Degrees  of  Velocity : 
fSo  that  the  Motion  of  A ,  to  that  Of  E,  will  be  as 
Six  :(5  X  2)  to  Ten.  Wherefore  the  Snmni  of 
the  Motions  of  both  of  them  will  be -0  -f-  io,  or 
•fixteen  Parts.  Now  after  E  'hath  overtaken  A ,  and 
ftruck  againft  it,  if  A  gain  by  the  Stroke  any  De¬ 
cree  of  Motion,  as  fuppofe  §.,  4  or  5  Parts  $  E  muft 
lofe  as  much  :  And  therefore  after  the  Concourfc , 
A  will  move  on  accordingly  with  9,  10,  or  11  3  and 
IfB  will  follow  with  7,  0,  or  5  Parts:  So  that  the 
Summ  of  the  Motions  of  both,  will  be  dill  16  as  at 
dr  it  before  the  'Cone  our fe,  or  Shock. 

But  if  the  Body  A  be  fuppofed  to  gain  by  the 
Stroke  9,  10,  11,  or  12  Parts  ot  Motion  3  and  there¬ 
fore  'to  move  forward  with  1 5,  1 6,  1 7,  or  18  Ptirts, 
’after  the  Concourfe;  Then  will  the  Body  E,  by 
iofing  juft  fo  many  Degrees  as  Tguins,  either  move 
forward,  "with  one  Part,  having  loft  95  or  will  be 
perfectly  aat  ref,  lofing  all  its  10  Degrees  <of  Velo¬ 
city  3  or  laftly  will  move  backwards  with  one  or  two 
Parts  of  Motion  :  So  much  being  deduced  out  of 
the  11,  or  12  Pam  of  the  Progrefiive  Motion,  Or 
forwards.  And  thus -the  S/umms  of  the  Motions  the 
fame  Way  forward  3  as  1 5  -f-  1 ,  or  16  -if-  o.  And 
the,  Differences  of  The  Motions  contrary  Ways  3  as 
*7  —  i,  or  18  —  :  j  will  alfo  be  the  fame,  *om. 
=  1 6  Parts,  as  before  Goncourfe  andfftefledtion. 
And  the  Motions  with  which  Bodies  go  on  after 
Reflection  being  known,  the  Velocity  of  Each  may 
be  found  5  by  fuppefing  That  to  be  to  the  Velocity 
before  the  Reflexion  : :  as  the  Motion  afterwards  to 
the  Motion  before.  Thus  in  the  laft  Cafe,  where 
the  Body  A  had  fix  Parts  of  Motion  before  the 
Reflection,  and  t8  afterwards  $  and  the  Velocity  of 
two  Parts  before  the  Reflection  :  Its  Velocity  after 
the  Reflection  will  be  found  to  be  Six  5  by  faying, 
as  the  Morion  of  fix  Parts  before  the  Reflection,  to 
That  of  i8  afterwards:  So  is  the  Velocity  of  two 
Parts  before,  to  that  of  Six  afterwards. 

QUANTUM  Meruit ,  is  an  Action  of  the  Cafe 
fo  called,  grounded  upon  a  Promife  to  pay  a  Man 
for  doing  any  Thing,  fo  much  as  he  flaould  Defetve, 
or  Merit. 

QUARE  cjecit  infra  termimim  5  is  a  Writ  that 
lieth  for  a  Leflee,  where  he  is  call  out  ot  his  barm, 
before  his  Term  be  expired,  againft  the  Feoffee  or 
Lefifor  that  ejeCIeth  him  :  And  it  differs  from  Ejeffi- 
one  fitme,  becaufe  this  lieth  where  the  Leflor,  after 
the  Leafe  made,  infeoffeth  another,  which  ejeCIeth 
the  Leflee  :  And  the  EfeBione  firmoe,  lieth  againft 
any  other  Stranger  that  cjeCts  him.  But  the  EffeCt 
of  Both  is  all  one  3  that  is,  to  recover  the  refidue  ot 
the  Term. 

QUARE  Tmpcdif,  is  a  Writ  that  lies  for  him 
that  hath  purchafed  a  Manor  with  an  Advowfon 
thereto  belonging,  againfl  him  that  diflurhs  him  in 
the  Right  fcf  his  Advowfon,  by  prefenting  a  Clerk 
thereto,  when  the  Church  is  void:  And  it  dif¬ 
fers  from  the  Writ  called,  a  Darreine  preferment , 
Afjifa  ultirnte  prge font atiems,  becaufe  that  lies  where 
a  Man,  or  his  Anceflors  formerly  prefented  :  and 
this  for  him  that  is  the  Purchafer  himfelf :  Note,. 
That  where  a  Man  may  have  an  Ajfife  Darreine 
Trefentment,  he  may  have  a  fhmre  impedit ,  but 
not  contrariwife. 
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QUARE  Incumbravit,  is  a  Writ  that  li'eth  a- 
gainfl  the  Bifhop  who  within >flx  Months,  after  the 
Vacation  of  a  Benefice,  conferreth  it  upon  his' Clerk, 
while  two  others  are  contending  in  Law  for  the 
Right  of  Prefenting.  This  Writ  always  lies  depen¬ 
ding  the  Plea. 

QUARE  ifitrufit  MatnraoYuo  non  fatisfaflo,  is 
a  Writ  that  lies  where  the  Lord  proffers  convenuble 
Marriage  to  his  Ward,  and  he-refufes,  and  enters 
into  the  Land,  and  Marries  himfelf  to  another  5 
then  the  Lord  fhall  have  rhis  Writ  againfl  him.  Blit 
all  the  Ward fhips  being  raken  away  by  the  Statute 
12  Car.  2.  cap.  24.  this  Writ  is  become  ufelefs. 

QUARE  non  adrnifit ,  is  a  Writ  that  lies  againfl 
a  Bifhop,  refilling  to  admit  his  Clerk  that  hath  re¬ 
covered  in  a  Plea  of  Advowfon. 

QUARE  non  permit  tit,  is  a  Writ  that  lies’for 
one  that  has  Right  to  prefent  for  a  Turn,  againfl  the 
Proprietary. 

QUARE  cbfiruxit,  is  a  Writ  that  lies  for  him 
who  having  Liberty  to  pals  through  his  Neighbours 
Ground,  cannot  enjoy  his  Right,  for  that  the  Owner 
has  fo  Strengthened  it. 

QU ARE N TIN  A  habenda ,  is  a  Writ  that  lies 
for  a  Widow  to  enjoy  her  fffuarentine. 

QUARENTFNE-,  is  a  Benefit  allowed  by  the 
Law  of  England ,  to  the  Widow  of  a  Man'Dving 
Seked  of  Land  3  whereby  the  may  challenge  to  con¬ 
tinue  in  his  Capital  Meffuage  or  chief  Manflon-houfe 
(To  it  be  not  a  Cable,)  by  the  Space  of  Forty  Days 
after  his  Deceafe  5  and  if  the  Heir,  or  any  othetr 
attempt  to  ejeCI  her,  fhe  may  have  the  Writ  de 
quarenlina  habenda. 

QUARENTINE  alfo  fignifies  a  Furlong,  from 
the  French  'fpuarnnte,  Forty :  Becaufe  tis  a  Quan¬ 
tity  of  Land  containing  40  Perches.  ’Tis  ufed  alfo 
for  that  Space  of  forty  Days,  wherein  any  Perfon 
coming  from  Foreign  Parts,  and  infeCted  with  the 
Plague,  is  not  permitted  to  Land',  or  come  on  Shore, 
till  that  Term  is  expired. 

QUARREL,  in  the  Law  is  ffhieeYela,  a  qneeren- 
do :  And  it  extends  not  only  to  Actions  perfonal, 
but  alfo  to  mixt5  and  the  Plant  iff  is  then  called 
ffht  germs  :  And  in  mofl  of  the  Writs  it  is  Paid, 
fpugemtg.tr  :  So  that  if  a  Man  t-eleafe  all  fhiarYels, 
[ones  Deed  being  taken  moil  ftrongly  againfl  ones 
felt  )  it  is  as  beneficial  as  all  Affiions  3  for  by  it  all 
ACtiotas  Perfonal  and  Real  are  releafed.  Cowell's 
Inter  p. 

QUART  A.  N  [with  Thy f dans']  an  intermittihg 
Fever  or  Ague,  the  Fit  ot  which  returns  every 
third  Day. 

QUARTATION,  is  a  way  of  Purifying  of  Gold, 
ufed  by  Refiners  who  melt  three  Parts  of  Silver  with 
one  of  Gold  [whence  the  Name)  and  then  call  the 
Mixture  into  Aqua  fortis,  which  Will  diffolve  the 
Silver,  and  leave  the  Gold  in  a  black  Powder  at  the 
Bottom. 

QUARTER  [in  Aftronomy']  the  Period  or  Lu¬ 
nation  of  the  Moon  is  divided  into  4  Stages  or 
(Quarters,  containing  each  from  7  to  8  Days. 


QUARTER  in  Heraldry,  figni- 
fies  a  Partition  made  of  juft  a  fourth 
Paft  of  the  Field,  by  Two  Right 
Lines,  thus. 

He  beareth  Argent ,  a  ghlarter 
Gules * 
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QUARTER  of  a  Ship,  is  that  Part  of  the  Ship’s 
Hull  which  lieth  from  the  Steerage  Room  to  the 
Tranfom. 

QUARTER-^eck.  See  Deck. 

QUARTER,  in  a  Military  Senfe,  fometimes  is 
ufed  to  fignify  the  good  Treatment  given  to  a  van- 
qui fil’d  Enemy  ;  Thusfaythey,  ‘The  Enemy  asked, 
Quarter^  We  gave  no  Quarter,  ike. 

QUARTER  fignifies  the  Ground  a  Body  of  Men 
is  Encamp’d  upon  3  as  when  they  fay,  Such  a  Quar¬ 
ter  is  well  fortify’d  3  and  oftentimes  the  Troops 
themfelves  that  are  there  Quartered 3  for  they  fay 
alfo,  We  beat  up  the  Enemies  Quarters. 

QUARTERS  of  an  Ajfembly  [in  Military 
Affairs']  is  the  Places  of  Rendezvous,  where  the 
Troops  are  to  meet  and  draw  up  for  a  March. 

QUARTERS  (Winter.)  Winter  Quarters  fome¬ 
times  is  ufed  for  the  Interval  between  two  Cam¬ 
paigns,  but  more  generally  for  the  Place  or  Places 
where  Troops  pre  lodged  during  the  Winter. 

QUARTERS  of  Refrejhmenr ,  are  fuch  Places 
as  Troops  which  have  been  much  fatigued  and  ha- 
rafted,  are  put  into,  to  recover  their  Strength  or 
Health,  during  fome  time  of  the  Summer  Seafon  or 
the  Campaign. 

QUARTER- Mafer,  in  the  Land  Forces,  is 
either  the  Quarter-Mafter  General  of  an  Army, 
who  is  to  fee  out  for  good  Quarters  for  the  whole  3 
or  of  any  Regiment  of  Foot,  or  Troop  of  Horfe  3 
whofe  Office  it  is  to  do  the  fame  for  thofe  Bo¬ 
dies. 

QUARTER-Afo/fcr,  is  an  Officer  Aboard  a 
Ship  (of  which  there  are  more  or  fewer  according 
to  her  Burthen)  whole  Bufineft  is  to  rummage  in 
the  Hold  on  all  Occafions,  to,  overlook  the  Steward 
in  his  Delivery  of  Victuals  to  the  Cook,  and  in 
his  Pumping  and  Drawing  out  the  Beer  3  and  in 
general  to  take  care  there  be  no  Wafle  :  He  is 
alfo  to  mind  the  Ship’s  Loading,  in  which  he  is 
ufually  employed. 

QUARTER  at  a  Siege ,  is  an  Encampment 
upon  one  of  the  mod  principal  and  important  Paffa- 
ges  round  about  the  Place  befieged,  to  prevent 
Relief  and  Convoys :  This  is  either  commanded 
by  the  General  of  the  Army,  and  then  is  called, 
the  General’s  Quarters,  or  by  a  Lieutenant-Ge¬ 
neral. 

QUARTER  Round  [in  Architecture ]  any 
Moulding,  the  Contour  of  which  is  either  a  perfect 
Quadrant  or  Qiiarter  of  a  Circle,  or  approaches 
near  to  that  Fignre. 

QUARTERING  [with  Gunners ]  is  when  a 
Piece  of  Ordnance  is  fo  traverfod,  that  it  will 
Shoot  on  the  fame  Line,  or  on  the  fame  Point  of  the 
Compaft  as  the  Quarter  of  the  Ship  bears. 

QUARTERING  [in  Heraldry)  is  the  dividing  a 
Coat  into  4  or  more  Quarters,  by  parting  and  coup- 
ing. 

Counter  QUARTERING  a  Coat  [in  Heraldry ] 
is  when  the  Quarters  are  Quartered  over  again,  or 
Subdivided  each  into  4,  itis^lfo  ufed  for  diftin- 
gui fhing  younger  Brothers  from  elder. 

QUARTERINGS  [in  Heraldry ]  are  the  fe- 
veral  Coats  born  on  an  Efcutcheon  3  or  the  feveral 
Divifions  made  in  it,  when  the  Arms  of  feveral  Fa¬ 
milies  are  to  be  placed  on  the  fame  Shield,  on  ac¬ 
count  of  intermarriges  or  the  like.  Called  alfo 
Partitions  and  Compartiments. 

QUARTER- Seffons,  is  a  Couft  held  by  the 
Juftices  of  Peace  in  every  County,  once  in  every 
Quarter  of  the  Year.  How  far  the  Jurifdiftion 
thereof  extends :  See  Lamb .  Eirin.  Lib.  4.  and 


Smith  de  Republ.  Anglic.  Lib.  2.  c.  19.  The  Hold¬ 
ing  thefo  Seffions  was  firft  Ordained  by  the  Statute 
of  25  Ed.  III.  Statut.  r.  c.  18. 

ARCTER-Wheeling,  in  the  Military  Art,  is 
turning  the  Front  of  a  Body  of  Men  round  where  the 
Flank  was.  If  it  be  done  to  the  Right ,  the  Man  in 
the  Right-angle  keeps  his  Ground,  and  faces  about 
while  the  Reft  wheel. 

QU A RTE R- Wind,  at  Sea,  is  fuch  a  Wind  as 
comes  in  abaft  the  Main-maft  Shrouds,  even  with 
the  Quarter  of  the  Ship. 

QUARTERS,  (in  Architecture)  are  thofe  flight 
upright  Pieces  of  Timber  which  are  placed  between 
the  Punchions  and  Polls,  they  are  ufed  to  Lath 
upon. 

QUARTERIZATION,  a  Part  of  the  Punifh- 
ment  of  a  Traitor,  which  is  the  dividing  his  Body 
into  4  Parts. 

QUARTERLY  [in  Heraldry ]  is  when  a  Shield 
is  divided  into  four  equal  Parts  in  Form  of  a 
Crofs. 

QUARTERING,  is  fpoken  of  a  Ship  when  flie 
fails  upon  a  Quarter  Wind :  ’Tis  alfo  fpoken 
of  a  Piece  of  Ordinance,  when  ’tis  fo  Traverfed 
that  it  will  flioot  on  the  fame  Line,  or  on  the  fame 
Point  of  the  Compaft,  as  the  Ship’s  Quarter 
bears. 

QUARTERS  in  a  Clock,  or  Movement,  are 
little  Bells  which  found  the  Quarters,  or  other  Parts 
of  an  Hour.  The  Way  of  making  any  Clock  ftrike 
them,  fee  in  Watch-Work. 

QUARTILE,  is  an  AfpeCt  of  the  Planets,  when 
they  are  3  Signs,  or  90  Degrees  diftant  from  each 
other,  and  is  marked  thus  □ 

QUASHING  [in  Lave)  is  the  overthrowing 
and  annulling  a  Thing. 

QUASI  ContraCl  [in  Civil  Law)  an  A£l  which 
has  not  the  Ariel  Form  of  a  Contract  3  but  yet  has 
the  Force  of  it. 

QUASI  Crime  [in  Civil  Lave)  is  the  AClion 
of  a  Perfon,  who  does  Damage,  or  Evil  involun¬ 
tarily. 

QUASI -Modo  Sunday,  is  that  called  Lovo  Sun¬ 
day,  or  the  next  after  Eafler  5  fo  called  from  the 
firft  Words  of  the  Introit ,  or  Hymn,  for  Mafs  on 
that  Day  3  it  occurs  often  in  the  Date  of  Old  Re¬ 
cords — Chart  a  Gilberti  Priori  s  de  Eynfham  ‘Priori 
de  Sherburn  dat.  Poftridie  Fejii  Qiiafi-Mcdo  Geni- 
ti :  And  this  Solemn  Time  is  in  fome  Old  Deeds 
exprefled  only  thus,  Q.  M.  G.  by  the  Initial  Let¬ 
ters  of  the  Words,  Qiiafi  Modo  Geniti. 

QUAVER,  a  Note  in  Mufick  fo  called:  See 
the  Words  Notes  and  Aime. 

QUAVERING  [in  Mufick)  the  Aft  of  Trilling 
or  Shaking  3  or  the  running  of  a  Divifion  with  the 
Voice. 

QUE  Eflate,  in  common  Law,  fignifies  a  Plea, 
whereby  a  Man  Entit’ling  another  to  Land,  &c. 
faith,  That  the  fame  Eftate  he  had,  he  hath  from 
him. 

For  Example:  In  a  Quare  Impedit,  the  Plain¬ 
tiff  alledges,  that  fuch  four  Perfons  were  feized  of 
Lands  whereunto  the  Advowlon  in  queftion  was 
appendant  in  Fee,  and  did  prefont  to  the  Church, 
ana  afterwards  the  Church  became  void,  Que  eflate 
del,  &c.  that  is,  Which  Eflate  of  the  four  Perfons 
he  has  now  during  the  Vacation,  by  Vertue  whereof 
he  prefented,  tfc. 

QUE  eft  Mefme,  a  Law  Term  ufed  in  an  ACti- 
on  of  Trefpafs,  or  fuch  like,  for  a  pofitive  Juftifi- 
cation  of  the  very  A  Cl  complained  of  by  the  Plan- 
tiff,  as  a  Wrong.  For 
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1  F6r  Example:  In  an  A&ion  upon  the  Cafe,  the 
Plaintiff  lays.  That  the  Lord  threatned  his  Tenants 
at  Will,  in  fuch  fort,  that  he  forced  them  to  give 
Up  their  Tenures.  The  Lord,  for  his  Defence 
pfeadeth,  That  he  faid  unto  them,  That  if  they 
would  not  depart,  he  would  fue  them  at  Law ;  This 
being  the  fame  Threatning  that  he  uled,  or  to 
fpeak  Artificially,  £>iteft  eft  la  Mefme,  The  Defence 
is  good.  -  1 

ghieiie  Ayrdnde,  a  Term  in  Fortification,  being 
what  we  call  Swallows  Tail  5  and  fignifies  a  De¬ 
tached  or  Outwork,  whole  Sides  open  towards  the 
Head,  or  Campaign,  or  draw  narrower  or  clofer 
towards  the  Gorge.  Of  this  kind  are  either  fingle 
of  double  Tenaihes,  and  fome  Horn- works,  whofe 
Sides  are  net- parallel,  but  are  narrow  at  the  Gorge 
and  open  towards  the  Head,  like  the  Figure  of  a 
Swallow’s  Tail. 

When  thefe  Works  are  cad  up  before  the  Front  of 
a  Place,  they  are  defective  in  this  Point,  that  they 
do  not  fuffieiently  cover  the  Flanks  of  the  oppolite 
Baftions,  but  then  they  are  very  well  Flanked  by  the 
Place,  which  covers  all  the  length  of  their  Sides 
the  better. 

QUEM  redditum  reddat ,  is  a  Writ  Judicial,  that 
lies  for  him  to  whom  a  Rent-feek,  or  Rent-charge 
is  granted,  by  Fine  levied  in  the  King’s  Court  a- 
oainft  the  Tenant  of  the  Land  that  refufeth  to  At¬ 
torn  to  him,  thereby  to  caufe  to  Attorn. 

QUEEN-Go///,  Aurum  Regime,  is  a  Royal  Re¬ 
venue  belonging  to  , every  Queen  of  England,  during 
her  Marriage  to  the  King,  both  by  Law,  Cufiom 
and  Prefcription  5  and  payable  by  divers  Perfons  in 
England  and  Ireland  (on  divers  Grants  for  the 
Crown)  by  way  of  Fine  or  Oblation,  amounting 
to  Ten  Marks  or  upwards,  viz.  one  full  Tenth- 
part  above  the  Entire  Fine  3  as  Ten  Pounds  on 
every  Hundred  Pound  Fine,  on  Pardons,  Contra&s 
and  Agreements:  This  becomes  a  Real  Debt 
to  the  Queen  Confort  by  the  hame  of  Aurum 
Regince. 

QUENE,  as  the  Heralds  write  it,  (but  it  fhould 
be  Queue )  the  Word  in  Blazon  for  a  Tail  of  a  Bead, 
thus:  If  a  Lyon  have  a  forken  or  double  Tail,  they 
they  fay  he  is  'Double  Queued. 

QUERELA,  an  Afhon  preferred  in  any  Court 
of  Judice,  in  which  the  Plantiff  was  ftkierent,  or 
Complainant,  and  his  Brief,  Complaint,  or  Decla¬ 
ration,  was  jfhierela. 

QUERELA  coram  Rege  &  concilio  difeutievda 
&  terminanda,  is  a  Writ  whereby  one  is  called  to 
Tudify  a  Complaint  of  a  Trefpafs,  made  to  the  King 
himlelf,  before  him  and  his  Council. 

QUERELA  frefcoe  fort  ice ,  is  a  Writ  of  Frcftj- 
force  3  which  fee. 

QUERENS  non  invenit  per  legitim,  is  a  Return 
made  by  the  Sheriff  upon  a  Writ  directed  to  hm, 
with  this  Condition  inferred,  Si  A.  fecerit  B.  j'ecu- 
Yum  de  clamors  fuo  profeqttendo. 

QUEST,  or  Inquffi,  an  Inquifition  or  Enquiry 
made  upon  Oath  of  an  Impanel!  d  Jury. 

QUEST-Afe/;.  See  Si  demen. 

QUESTUS,  or  £h«eftiis,  in  Law,  is  taken  for 
that  Land  which  docs  not  defeend  to  us  by  Here¬ 
ditary  Right,  but  is  gain’d  by  our  own  Labour  and 
Indudry  3  this  is  called  Eure  leafed  Lands. 

QUESTUS  eft  nobis,  is  the  Form  of  a  Writ  of 
Nit fance  which  lies  againd  him  to  whom  the  Houfe, 
or  other  thing,  that  breeds  the  Nufance ,  is  alie¬ 
nated.  C 

QUEVE  [in  Heraldry ]  the  Tail  of  a  Bead. 

Fr. 
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QUIA  improvide,  is  taken  to  be  a  Snperfedeas 
granted  in  the  behalf  of  a  Clerk  of  the  Chancery, 
fued  againd  the  Privilege  of  that  Court  in  the 
Common  Pleas,  and  purfued  to  the  ’  Exigent,  or 
in  many  other  Cafes,  where  a  Writ  is  erroncoufiy 
fued  out. 

QjQ I CK.- Silver :  The  Way  and  Manner  how  this 
drangely  Fluid  Mineral  is  gained  5  you  have  a  aood 
Account  of  by  Dr.  Rope  in  Thil.  Tran  ft  N.  2.  Thus : 
It  is  found  in  the  Mines  of  Friuli ,  a  Territory  be¬ 
longing  to  the  Venetians,  about  a  Days; Journey 
and  a  half  from  Goritia  Northwards  3  and  at  a 
Place  called  Idria,  fituated  in  a  Valley  of  the 
Julian  Alps.  They  have  been  for  160  Years  fub- 
jeft  to  the  Emperour,  and  all  the  People  fpeak 
Sclavonian.  In  going  thither  we  travell’d  feveral 
Hours  thro’  fome  of  the  fined  Woods  l  every  faw  3 
full  of  Firs,  Oaks,  and  Beeches  of  an  Extraordina¬ 
ry  Thicknefs,  Straitnefs  and  Height.  The  Town, 
like  others  in  Alps,  is  built  all  of  Wood  but  the 
Church  5  and  one  Houfe,  in  which  the  Over-leer 
of  thefe  Mines  lived.  The  Valley  and  the  Moun¬ 
tains  too,  out  of  which  the  Mercury  was  dug,  were 
of  a  pleafant  Verdure,  which  they  attributed  to  the 
Moidure  of  the  Mercury.  The  beft  and  greateft  of 
their  Mines,  we  went  into,  is  dedicated  to  Sr.  Bar¬ 
bara ;  as  the  other  Mines  are  to  other  Saints. 

At  the  Beginning  of  the  Entrance,  the  Way  was 
not  difficult,  nor  the  Defcent  great  3  but  in  many 
Places  you  cannot  dand  upright  3  this  way  of  going 
down  holds  not  long,  before  you  defeend  by  Perpen  ¬ 
dicular  Ladders,  all  the  way  down  3  and  the  Bottom, 
where  there  are  feveral  Lanes  cut  out  in  the  Moun¬ 
tains,  is  lined  and  propt  with  feveral  great  Pieces 
of  Firr-Trees  as  thick  as  they  can  be  fet;  They 
dig  the  Mineral  with  Pick-Axes,  following  the 
Veins:  ’Tis  for  the  mod  part  hard  as  a  Stone, 
but  more  weighty  3  of  a  Liver-Colour,  or  that  of 
Crocus  Metallorum.  There  is  alfo  fome  foft  Earth 
in  which  you  plainly  fee  the  Mercury  in  little  Par¬ 
ticles.  Befides  this,  there  are  often  found  in  the 
Mines  round  Stones  like  Flints,  of  feveral  Bignefles  3 
very  like  thofe  Balls  of  Hair,  which  l  have  feen  in 
England  taken  out  of  the  Stomachs  of  Oxen!  There 
are  alfo  feveral  Marchafites,  and  Stones,  which 
feem  to  have  Specks  of  Gold  in  them  3  but  on  trial 
they  fay,  they  can  find  none.  Some  of  thefe  Stones 
are  very  ponderous,  and  well  impregnated  with 
Mercury:  But  others  are  light  having  little  or  none 
in  them. 

The  manner  of  getting  the  Mercury  is  this; 
They  take  of  the  Earth,  brought  up  in  Buckets, 
and  put  it  into  a  Sieve ,  whole  bottom  is  made  of 
Wires  at  fo  great  a  Diflance,  that  you  may  put  your 
Fingers  between  them  3  ’tis  carried  to  a  Itream  of 
Running  Water,  and  waftjed  as  long  as  any  thing 
will  pafs  through  the  Sieve.  That  Earth  which 
pafleth  not,  is  laid  afide  upon  an  Heap  3  that  which 
paffeth,  is  referved  in  a  Hole,  and  is  taken  up  again, 
and  put  into  a  feoond  Sieve  3  and  fo  on  to  about  10 
or  12  Sieves  proportionably  lefis.  It  often  happens 
in  the  Fir  ft  Hole ,  that  there  is  Mercury  at  the 
bottom  5  but  towards  the  farthor  End,  where  the 
Intervals  of  the  Wire  are  lefs,  it’s  found  in  very 
great  Proportion.  The  Wafte  Water  is  fo  much 
impregnated  with  Mercury ,  that  it  cureth  Itches 
and  other  fordid  Ulcers.  The  Earth,  laid  afide,  is 
Pounded,  and  the  fame  Operation  repeated.  The 
fine  fmall  Earth,  that  remain*  after  this,  and  out 
of  which  they  can  'W&fh  no  mere  Mercury ,  is  put 
into  Iron  Retorts ,  and  the  Fire  forces  the  Mrcury 
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nto  the  Receivers  :  The  Officer  unluted  feveral 
of  them  3  and  I  obferved  in  all  that  he  firft  poured 
out  Rerfeft  Mercury,  and  after  that  came  a  ‘Black 
Dufl,  which  being  Wetted  with  Water,  difcovered 
it  felf  to  be  Mercury ,  as  the  other  was.  They  take 
the  Caput  Mortumi  and  Pound  it,  and  Renew  the 
Operation.  There  are  1 6  Furnaces  tor  this  Ufe, 
each  of  them  carrying  24  Retorts  3  in  all  384 
Retorts . -  V  ‘  - 

All  the  Mercury  got  without  the  ufe  of  Fire, 
whether  by  Wajhing ,  or  found  in  the  Mines,  (for 
in  the  Digging  fome,  the  Particles  get  together, 
fo  that  in  fome  places  you  might  take  up  two  or 
three  Specnjuls  of  pure  Mercury )  is  called  by  them 
Virgin  Mercury,  and  efteemed  above  the  red.  The 
Officer  told  me,  that  making  an  Amalgama  of  Gold 
and  Virgin  Mercury,  and  putting  it  to  the  Fire, 
that  Mercury  would  carry  away  all  the  Gold  with  it, 
which  Common  Mercury  would  not  do. 

The  Engines  for  drawing  the  Water,  are  all  mo¬ 
ved  by  Water,  brought  thither  in  no  Chargeable 
Aquedutt  from  a  Mountain  3  Miles  diftant.  The 
Water  Rumpt  from  the  bottom  of  the  Mine,  by  52 
Rumps,  26  on  a  fide,  is  contrived  to  move  other 
Wheels,  for  feveral  other  Purpofes. 


•The  .Labourers  (being  280  always  employed^ 
work  for  a  Julio  a  Day,  which  is  not  above  6  or 
7  pence,  and  Endure  not  long  :  For  although  none 
flay  under-ground  above  6  Hours  3  all  of  them  in 
time  (fome  latter,  fomefoonery  become  R  aralytick , 
and  die  Heftick.  We.  faw  a  Man  who  had  not  been 
in  the  Mines  for  above  half  a  Tear  before,  fo  full 
of  Mercury ,  that  putting  a  piece  of  Brafs  in  his 
Mouth ,  or  rubbing  it  in  his  Fingers,  it  immedi¬ 
ately  became  as  White,  as  if  he  had  rubbed  Aler- 
cnry  upon  it.  Thofe  alfo  that  work  upon  the 
Back-fidc  of  Looking-Glaffes,  are  very  Subjefl  to 
the  Ralfcy. 

They  convey  their  Wood  thus..  About  4  Allies 
from  the  Mines  on  the  fides  of  Two  Mountains,, 
they  cut  down  the  Trees,  and  draw  them  into  the 
Interjacent  Valley.  Higher  up  in  the  fame  Valley 
they  make  a  Lock  or  Ham  3  when  the  Water  is 
ready  to  run  over  it,  they  open  the  Flood-Gates, 
and  the  Water  carries  all  the  Trees  impetuoufly 
to  Idrta,  where  the  Bridge  is  built  very  flrong,  and 
at  very  Oblique  Angles  to  the  Stream,  on  purpofe  to 
flop  them,  and  throw  them  on  fhore  near  the  Alines. 

Thofe  Alines  heretofore  Coft  the  Emperor  70000 
or  80060  Florins  yearly  3  but  now  they  Coft  him 
not  above  28000.  They  produced 
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The  Town  of  Jdria  in  the  County  of  Goritia  and 
Province  of  Friuli,  is  feated  low,  and  encompalfed 
with  Hills  on  all  fides.  A  River  of  the  fame  Name 
runs  by  it,  and  proves  fufficient  upon  plentiful 
Rains  to  convey  down  the  Firr-Trees  and  other 
Wood  required  in  the  Service  of  the  Alines :  And 
to  this  End  there  is  an  handfome  Work  of  Riles 
made  floaping  athwart  the  River  (after  the  fame 
manner  as  I  obferved  in  Neevfol  in  Upper  Hungary, 
crofs  the  River  Gran')  to  flop  the  Trees. 

The  Entrance  into  thefe  Alines  is  not  high,  or 
upon  an  Hill,  but  in  that  Town  it  felf.  Thedccpcft 
part  of  the  Mine  from  the  Entrance,  is  between  1 20 
and  1 30  Fathoms. 

The  Virgin  fpuick- Silver ,  which  they  call  Jung- 
fraw,  is  that  which  difcovers  it  felf  without  the 
help  of  Fire.  Sometimes  it  is  plainly  ieen  in  the 
Ore,  or  falls  down  in  Drops ,  and  fometimes  Streams 
out  in  good  quantity  5  as  about  Seven  Tears  ago  it 
ran  out  of  the  Earth  at  firft  in  a  Stream  as  finall  as 
a  Thread,  and  afterwards  as  big  as  a  Packthread, 
but  ceafed  in  3  or  4  Days.  That  alfo  is  ac¬ 
counted  Virgin  ghiick-  Silver,  which  is  feparatcd 
only  by  Water. 

Rlain  £hiick- Silver  they  obtain  by  Fire  out  of 
the  Ore,  and  out  of  the  Cinnabar  of  Alercury ,  which 
they  dig  out  of  this  Aline.  The  Ore  of  this  Mine 
is  of  a  Dark  Colour  mixed  with  Red. 

The  fpuick- Silver  Ore  of  this  Mine  ordinarily 
contains  half,  and  fometimes  of  Jhtick- Silver. 

I  went  into  the  Mine  by  the  Pit  of  St.  Agatha. 
and  came  up  again  by  that  of  St.  Barbara,  defen¬ 
ding  and  afeending  by  Ladders.  I  afeended  at  one 
of  639  Staves,  or  89  Fathoms.  It  has  been  wrought 


2C0  Tears,  about  the  fame  fpace  of  time  with  Ne-zvfol 
Aline 3  but  comes  much  Ihort  in  time  of  the  Silver 
Aline  at  Schemmtz-  3  and  much  fhorter  yet  of  the 
notable  Lead  Alines  in  Upper  Carinthia. 

In  a  Laboratory,  where  the  fphek- Silver  is  fepa- 
rated  by  Fire,  I  faw  an  Heap  of  16000  Retorts  of 
Iron ;  every  one  of  which  cofts  a  Crown  at  the  beft 
Hand  from  the  Iron  Furnaces  in  Carinthia.  There 
are  800  Retorts ,  and  as  many  Recipients,  employed 
together,  in  drawing  over  the  ffuick-Silver  in  16 
Furnaces  3  56  in  each  Furnace,  ^25  of  a  fide  3  12 
above,  and  23  below  of  each  fide. 

June  12.  1 669,  when  I  was  there,  they  carried 
out  40  Saumrs  of  fhiick- Silver  into  Foreign  Parts, 
each  Saurae  containing  3  r  5  pound  Weight,  to  the 
value  of  4000  Ducats  of  Gold.  Some  of  it  is  fent  as 
far  as  Cremnitz  in  Hungary,  for  the  Ufe  of  the  Gold 
Alines  :  And  very  much  is  carried  away  Southward  3 
for  they  are  not  far  from  the  Sontius ,  or  Lyfonzo, 
a  confide  rable  River,  which  runs  into  the  Gulf  of 
Trie  fie  in  the  Adriatick  Sea. 

In  the  Caftle  l  faw  3000  Saumes  of  Sptiick- Silver 
together  in  Barrels,  the  fhiick- Silver  being  firft 
made  up  in  double  Leather:  And  in  another 
Houfe  as  much  Ore  as  can  be  diftilied  in  2  Tears, 
except  they  have  great  Plenty  of  Rain  to  bring  down 
the  Wood. 

The  Country  is  well  ftored  with  ftately  Firs, 
Larches,  Rines,  Rinaflers,  Ricea's,  and  that  nobly 
crifped  and  well  grain’d  kind  of  Acer,  whereof  Viols 
and  Violins  are  made :  Whereof  there  is  alfo  Plenty 
in  the  Counrry  of  Saltzburg  and  Carniola. 


Travelling 
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Travelling  fometimes  in  the  Night,  we  had 
continually  about  us  a  great  number  of  large 
Glow -worms i  which  put  into  Papers,  give  a  dim 
Light  like  Candles  in  Lanthorns^  and  the  Air  alio 
was  full  of  Flaming  Flies ,  affording  fome  delight 
Unto  us. 

The  way  to  this  Place  from  Croatia  I  found 
difficult  j  and  coming  from  it  to  Aidoftchini 
and  Croatia,  I  paffed  over  Swartzenburg,  or 
the  Slack  Mountain ,  from  w-hence  1  dcfcended 
10  Miles  in  a  Rocky  Country,  and  far  more 
Stony  than  the  Craw,  or  Camp  is  lapidoftas,  in 
‘Provence. 

In  the  Valley  of  Fancy,  which  runs  between 
the  Mountains  of  I’urin ,  grows  a  Plant  like 
the  'Doronicum,  (To  alfo  called  by  the  Inhabitants 
and  Sotanifis,)  near  the  Roots  whereof  you  may 
find  Pure  Qiiick- Silver ,  running  in  fmall  Grains 
like  Pearls  4  the  Juice  of  which  Plant  being  ex- 
prefled,  and  expofed  to  the  Air  of  a  clear  Night, 
there  will  be  found  as  much  Mercury,  as  there  is 
loft  of  the  Juice. 

QUID  juris  clamat ,  is  a  Writ  Judicial,  iffuing 
out  of  the  Record  of  the  Fine,  whieh  remaineth 
with  the  Cuftos  brevium  of  the  Common-Pleas,  be¬ 
fore  it  be  engroffed  $  and  it  lies  tor  the  Grantee  of 
a  Rcverfion  or  Remainder,  when  the  particular 
Tenant  will  not  Attorn. 

QUID  pro  quo,  in  Law  is  ufed  for  the  Recipro¬ 
cal  Performance  of  both  Parties  to  a  Contrafi,  and 
thereupon  the  giving  of  one  thing  of  a  Value  for 
another  thing  of  like  Value,  as  10I.  for  a  Horfe, 
&c. 

QUIETUS,  is  a  Word  ufed  by  the  Clerk  of  the 
Pipe,  and  Auditors  in  the  Exchequer,  in  their  Ac¬ 
quittances  or  Difcharges  given  to  Accomptants, 
ufually  concluding  with  an  abinde  recejjit  quietus, 
which  is  called  a  Quietus  -eft,  and  mentioned  in 
the  Act  of  General  pardon,  12  Car.  2.  n.  and 
14  Gr.  2.  Cap.  21.  A  Quietus  eft,  granted  to 
the  Sheriff,  fliall  difcharge  him  of  all  Accounts  due 
to  the  King. 

QUIETUS,  was  formerly  a  Writ  of  Difcharge 
granted  to  thofe  Barons  and  Knights,  who  perfo- 
nally  attend  the  King  in  his  Wars,  or  any  Foreign 
Expedition  $  by  which  they  were  exempted  from 
the  Claim  of  Scutage ,  or  a  Tax  on  every  Knights 
Fee. 

QUINCUNX,  that  Pofition,  or  Afpeff,  that 
the  Planets  are  faid  to  be  in,  when  diflant  from 
each  other  1 50  Degrees,  or  5  Signs,  and  is  mark’d 
thus,  Vc.  or  Q. 

QUINDECAGON,  is  a  plain  Figure  of  15 
Sides  and  Angles,  which  if  they  are  all  equal  to 
one  another,  is  called  a  Regular  Quindecagon  $ 
which  how  to  deferibe  in  a  Circle,  Euclid  Ihews 
Prop.  1 6.  e.  4. 

The  Side  of  a  Regular  Quindecagon,  fo  deferi- 
bed,  is  equal  in  Power  to  the  half  Difference  be¬ 
tween  the  Side  of  the  Equilateral  Triangle,  and 
the  Side  of  the  Pentagon,  and  alfo  to  the  Difference 
of  the  Perpendiculars  let  fall  on  both  Sides,  taken 
together. 


Make  the  Pentagon  a  b  c  d  e,  and  parallel  to  a- 
ny  one  Side  of  it,  fet  the  Bafe  of  the  Equilateral 
Triangle  fg  a.  Then  (by  16.  e.  4  -Much)  will  fG 
be  the  Side  of  the  Quindecagon,  f  h,  ra  4  the  Dif¬ 
ference  between  the  Side  of  the  Triangle  and  Pen¬ 
tagon  4  and  he  —  to  the  Difference  of  the  Perpen¬ 
diculars  let  fall  from  the  Centre  0,  to  both  the  Sides 
of  the  Figures. 

But  lj  f  c  =  □  /  h  +  O  h  e,  by  47  r.  Euclid . 

Wherefore  the  Popofition  is  true,  ££? c . 

QUINQU AGESIMA  5  See  Quadragefima. 

QUINQUANNION  .  [in  Ahcient  Cuftoms  a 

QU1NQUENNIOM  f  Refpite  of  five  Years, 
granted  by  the  King’s  Letters  to  Infolvcnt  Debtors- 
to  have  time  for  the  Payment  of  their  Debts. 

QUINQUE  ANGLED,  in  Geometry,  is  a  Fi¬ 
gure  confiding  of  five  Angles. 

QUINSIE,  or  rather  Sqinancy ,  a  Difeafe  fo 
called.  See  Angina. 

QUINTAL,  or  Quintan,  was  an  old  Sportive 
Exercife,  pra&iced  ufually  at  Weddings,  and  was 
either  fo  dangerous  or  ludicrous  as  to  be  forbid 
often  by  Ecclefiaftical  Authority  4  The  manner  of 
it  was  thus:  A  Poll  was  erected  perpendicularly 
in  the  Ground,  on  the  Top  of  which  was  a  {lender 
Beam  turning  round  on  a  Spindle:  At  one  of 
whole  Ends  was  a  Sloap  or  flat  Board  5  and  at  the 
other  a  Bag  of  Sand  or  Dirt.  And  the  Sport  was 
with  a  long  Staff  or  wooden  Lance  to  ride  a  Tilt 
at  the  Board,  and  to  be  either  fo  skillful  or  lucky 
to  efcape  the  Blow  which  the  Sand  Bag  would  be 
likely  to  give  the  Runner  at  this  Quintan,  by  the 
turning  round  of  the  Beam.  This  feems  to  have 
been  the  fame  with  that  Sport  called  Arietum 
Levatio ,  which  is  frequently  prohibited  in  our  Old 
Synods  and  Epifcopal  Conllitutions.  Kennet  Par. 
Antiquities. 

•QUINTAL,  alio  was  formerly  ufed  for  a  Weight 
of  Lead,  Iron  and  common  Metals,  of  ufually  an 
Hundred  Pounds  $  at  Six-fcore  to  the  Hundred. 

QUIN QjJE-Portus,  the  Cinque  or  Five  Ports 
of  the  Kingdom  of  England,  were  fo  called  formerly 
by  way  of  Eminence  ;  They  are  Haftings,  jDover, 
Romney,  Hithe,  and  Sandwich.  There  belongs 
to  them  alfo,  two  Ancient  Towns,  which  are 
Winchester ,  and  Rye-7  and  feveral  other  .Places 
which  are  called  their  Members  3  as  Seaford , 
Fever JIj am ,  Folkftone ,  etc. 


Thefe 


Thefe  had  formerly,  and  have  ftill,  great  Privi¬ 
leges  allowed  'them  on  the  account  of  finding  the  I 
King  a  certain  Number  of  Ships  of  War,  on  occa-  j 
fion:  The  Number  of  which  are  thefe.  Haftings 
is  bound  to  find  twenty  one  Ships,  each  carrying 
twenty  one  Men  and  a  Boy.  Roilmey  is  to  find  five  j 
Ships,  with  24  Men  and  a  Boy  in  each.  0 Jhthe 
alfo  fcnuft  find  Five  Ships,  and  in  each  21  Meh  and 
a  Boy.  Dover  is  to  find  21  Ships,  in  each  21  Men 
and  a  Boy.  Sandwich  fhould  find  Five  Ships,  each 
carrying  >2 1  Men  and  a  Boy.  The  Ships/and  Boys 
are  57.  The  Men  ir8B.  The  Service,  which  the 
Barons  of  thefe  Cinque-Ports  owe  the  Crown,  is  to 
attend  With  thefe  Ships  at  their  own  Charges  for 
fifteen  Days,  and  to  fet  out  to  thofe  Places  whither 
they  are  to  go,  and  to  ftay  -as  long  as  the  King 
pleafes,  at  his  Charge,  See  Somner's  Treatifc  of 
Rem.  Forts  and  Ports  In  -Rent. 

QUINZIEME  1  [in  old  Law  Rooks]  a  Tax 

QUINSIEME  J  levied  at  Rate  of  a  fifteenth 
part  of  all  Lands  3  it  being  only  of  the  Goods. 

QUINTESSENCE,  is  a  Medicine  made  of  the 
Energetical  and  A6Hve  Particles  of  its  Ingredients, 
feparated  from  all  Faeces  or  Dregs. 

QUINTESSENCE  [in  Alchymy]  is  a  mysteri¬ 
ous  Term  ufed  by  the  Alchymift  to  fignify  the  fifth, 
or  laft,  and  higheft  Effence  or  Power  of  a  natural 
Body. 

QUINT  ExaEl,  in  Law,  is  the  laft  Call  ©f  a 
Defendant,  who  is  ufed  to  the  Outlawry,  where,  if 
he  appear  not,  he  is  by  the  Judgment  of  the  Coro¬ 
ners  returned  Outlawed  3  if  a  Woman,  Waved. 
See  Exigent. 

QUINTILE,  an  Afpe£t  of  the  Planets  when 
they  are  72  Degrees  diftant  from  one  another,  and 
noted  thus,  C  or  O. 

QUINTUPLE,  Five-fold  or  five  times  as  much 
as  another  thing. 

QUIRK,  is  a  Term  in  Architecture  for  a  Piece 
of  Ground  whether  Square  or  Oblong,  taken  out 
of  a  Corner,  or  any  Place  elfe  of  a  Ground-plat, 
to  make  a  Court  nr  Yard,  &c. 

QUITE  Claim ,  is  a  Releafe  or  Accquitting  of 
a  Man  from  any  A&ion  he  hath,  or  might,  or  may 
have  againft  him. 

QUIT-Re^r,  is  a  certain  fmall  Rent,  payable 
yearly,  by  the  Tenants  of  moft  Mannors  3  upon  the 
payment  whereof  they  are  to  be  quit,  till  it  becomes 
due  agin. 

QUO  Jure ,  is  a  Writ  that  lies  for  him  that  has 
Land,  wherein  another  challengeth  Common  of 
Daftitre,  Time  out  of  Mind  :  And  it  is  to  compel 
him  to  fhew  by  what  Title  he  Challenges  it. 

QUO  Aiinus,  is  a  Writ  that  lies  lor  him  that 
hatha  Grant  of  Houfe-bote  and  Hey-bote  in  another 
Man’s  Woods,  againft  the  Grantor,  making  fuch 
Wafte  as  the  Grantee  cannot  enjoy  his  Grant.  This 
Writ  lies  alfo  for  the  King’s  Farmer  in  the  Exche¬ 
quer,  againft  him  to  whom  he  felleth  any  thing  by 
way  of  Bargain  touching  his  Farm,  or  againft  whom 
he  hath  any  Caufe  of  Perfonal  ACftion :  For  he 
fuppofeth  by  the  Vendees  detaining  any  Due  from 
him,  he  is  made  left  able  to  pay  the  King’s  Rent  3 
and  under  this  pretence,  any  one  who  pays  the  King 
a  Fee-Farm  Rent,  may  have  this  Writ  againft  any 
other  Perfon,  for  any  Debt  or  Damage,  and  bring 
the  Caufe  to  Trial  in  the  Exchequer. 

*QtT0  Warranto,  is  a  Writ  that  lies  againft  him 
that  Ufurps  any  Franchife  or  Liberty  againft  the 
King,  as  to  have  Waife,  Stray,  Fair,  Market,  Court- 
Baron,  Leet,  or  fuch  like,  without  good  Title  :  Or 
elfe  againft  him  that  intrudeth  himfelf  as  Heir  into 
Land. 


QUOD  Clerici  ndneligantur  in  Officio  Rallivi ' 
&c.  is  a  Writ  that  lies  for  a  Clerk,  which  by  reafori 
of  fome  Land  he  hath,  is  made,  or  in  doubt  to  b£ 
made  Bayliifi,  Beadle,  Reeve,  or  fome  fuch  like 
Officer. 

QUOD  Clerici  beneficiati  de  Cancel ,  is  a  Writ 
to  exempt  a  Clerk  of  the  Chancery  from  Contribu¬ 
tion  towards  the  ProCtors  of  the  Clergy  in  Parlia¬ 
ment. 

QUOD  ei  deforcit ,  is  a  Writ  that  lies  forthft 
Tenant  in  Tail,  Tenant  in  Dower,  or  Tenant  fot 
Term  of  Life,  having  loft  by  Default  againft  him 
that  Recoverd,  or  againft  his  Heir. 

QUOD  permit  tat,  is  a  Writ  that  lies  for  the  Heir 
of  him  that  is  difleifed  of  his  Common  of  Pafture, 
againft  the  Heir  of  the  Diffeifbr  being  Dead. 

QUOD  Rerfona  nec  Rrebendarii,  &c.  is  a  Writ 
that  lies  for  Spiritual  Perfons  that  are  diftrained  in 
their  Spiritual  Poffeffions,  for  the  Payment  of  a  Fif¬ 
teenth  with  the  reft  of  the  Parifh. 

QUODL1BET  any  thing  what  you  pleafe. 

QUODLIBETICAL  Queftions  [in  the  Schools} 
a  Term  ufed  for  a  Thefts  or  Problem,  propofed  to 
be  debated  by  the  Collegians  out  of  Curiofity,  and 
for  Entertainment,  rather  than  for  the  fettling  of 
any  ufeful  Point. 

QUOILE,  or  Coile,  at  Sea  5  is  fpoken  of  Cables 
or  Ropes,  when  they  are  placed  in  a  round  or  Oval 
Ring  one  Fake  for  Turn  j  upon  another:  that  fb 
they  may  the  more  eafily  be  fiowed  out  of  the  way, 
and  alfo  run  out  free  and  fmooth,  without  Knecks  or 
Kenks  as  they  call  them  5  i.  e.  without  Twiftings  or 
Doublings  :  Then  the  Cable  is  faid  to  be  foiled  up. 

QUOIN,  a  Sea  Word,  the  fame  with  Coin\ 
which  fee. 

QUOINS  are  the  Stones  and  Bricks  placed  in  the 
Corner  of  any  Building  5  and  if  any  ftick  without 
the  Brick- work  ( their  Edges  being  Cypher’d  off} 
they  are  called  Raftick  Quoins. 

QUORUM,  a  Word  otren  ufed  in  our  Statutes,  as 
alfo  in  Commiffions,  both  of  Juftices  of  the  Peace, 
and  others.  As  for  Example,  where  a  Commiffion 
is  directed  to  feven  Perfons,  or  to  any  three  of  them, 
whereof  A.  B.  and  C.  D.  to  be  two,  there  A  B 
C  D.  are  faid  to  be  of  the  Quorum,  becaufe  the  reft 
cannot  proceed  without  them:  So  a  Juft  ice  of  the 
Reace ,  and  Quorum,  is  one,  without  whom  the  reft 
of  the  Juftices,  in  fome  Cafes  cannot  proceed. 

QUOUDIAN  Ague ,  is  that,  whofe  Fits  return 
every  Day. 

QUOTIENT,  is  that  Number  in  Divifion  which 
arifes  by  dividing  the  Dividend  by  the  Divifor: 
And  is  called  Quotient,  becaufe  it  anfw'ers  to  the 
Qucftion  Qucties  ?  Or  how  often  one  Number  is 
contained  by  another  ? 

Thus  : 

If  360  be  to  be  divided  by  24,  the  Quotient  will 
be  15,  and  the  Numbers  will  ftand  thus: 

24>  360  (15. 

Where  1 5  is  the  Quotient. 

QUOYLE,  is  a  Sea  Word  :  They  fay  a  Cable 
is  Quoyled,  when  ’tis  laid  round  in  a  Ring  on  the 
Deck,  or  Floor  of  a  Ship  3  in  the  middle  of  which 
Ring,  or  Qiioylc ,  is  a  good  Place  to  lay  Shot  in  3 
which  is  more  fate  there  than  in  Lockers  along  the 
Side  3  for  there  the  Enemies  Shot  may  fall  into  it, 
and  beat  it  about  among  the  Men. 
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RABANET.  See  Rabinet. 

RABBETTING  in  a  Ship,  is  the  letting  in  of 
her  Planks  to  the  Keel  which  in  the  Rake  and  Run 
of  the  Ship,  is  hollowed  away,  that  the  Planks  may 
join  the  better  and  clofer,  and  this  hollowing  away, 
is  called  the  Rabbet  of  the  Keel. 

RABDOIDES,  the  fame  that  Sutura  fagittalis. 
RABINET,  a  fort  of  Ordinance,  whole  Diame¬ 
ter  at  the  Bore  is  i  ~  Inches,  Weight  500  Pound, 
Length  5  Foot,  Load  •*.  of  a  Pound,  Shot  fomething 
more  than  an  Inch  and  a  quarter  Diameter,  and  ~  a 
Pound  Weight. 

RACCOURCY  [in  Heraldry ]  that  which  is 
cut  off  or  fhortned,  the  fame  as  Coupee ,  as  a  Crofs 
or  other  Ordinary  that  does  not  extend  to  the  edges 
of  the  Efcutcheon,  as  they  do  when  named  without 
Diftindlion. 

R ACHAT,  Racket  um ,  from  the  French  Ra- 
cheter ,  to  redeem,  was  formerly  ufed  for  the  fame 
as  Theft-bote ,  viz.  the  Compenfution  or  Redemp¬ 
tion  of  a  Thief,  Skene  ds  verb.  jignif. 

RACHITtE,  and  Rachuei,  or  Mufcles  belonging 
to  the  Back  3  lb  called  by  fome  Foreign  Anatomifts, 
and  feem  to  be  the  fame  with  what  we  call  Semi- 
fpinati. 

RACHITIS,  See  Rhachitis. 
RADECHENISTORS  in  Dooms-day  book,  is 
ufed  for  Liber i- Homines 3  and  Spelman  thinks  it  to 
be  what  Bracha  calls  Ra de-knights. 

RADIAL- are  Curves  of  the  Spiral  kind, 
whofe  Ordinates,  if  they  may  be  fo  called,  do  all 
terminate  in  the  Centre  of  the  including  Circle, 
and  appear  like  fo  many  Radii  or  Semi-diameters 
of  that  including  Circle.  See  Spiral. 

RADI  ALES  Ext  emus  &  Interims,  are  Mufcles 
of  the  WrifI,  the  one  ferves  to  bend  it,  and  the 
other  to  extend  it.  ‘Blanchard . 

RADIATED  [in  Botany']  a  Term  apply’d  to 
round  flat  Flowers,  which  coniift  of  a  Diih,  and  a 
Angle  Row  of  longifh  pointed  Leaves,  ranged  all 
around  it,  after  the  manner  Gf  Rays,  or  Spokes. 
RADIANT  Taint  q  [in  Opticks]  is  any  Point 
RADIATING  Toint  (“of  a  Vifible  Object, 
from  whence  Rays  proceed,  every  Radiating  Point 
diifufes  innumerable  Rays  all  around,  but  thofe 
Radiants  only  ate  vifible,  from  which  right  Lines 
may  be  drawn  from  the  pupil,  becaufe  the  Rays 
are  all  right  Lines-  all  Rays  which  proceed  from 
the  fame  Radiant  continually  diverge  5  and  the 
Chryflalline  colledls  or  reunites  them  again.  Every 
Ray  carries  with  it  the  Species  or  Image  of  the 
Radiant. 

RADIATION,  fignifies  the  calling  forth  of 
Beams,  or  Rays  of  Light  3  and  in  Opticks  it  is 
confidered  as  threefold,  viz.  ‘Hire Cl,  Reflected ,  and 
Refracted.  See  Ray. 

Place  of  RADIATION  is  that  fpace  in  a  tran- 
fent  Body  or  Medium,  through  which  a  vifible  Body 
radiates. 

RADIATION  [in  Medicine ]  is  a  Term  ufed 
by  fome  Authors,  to  fignify  the  manner  of  Motion 
of  the  animal  Spirits  3  they  fuppofing  that  they  arc 
diffufed  from  the  Brain  towards  all  the  Parts  of  the 
Body,  through  the  fmall  Canal  of  the  Nerves,  as 
Light  is  from  a  Lucid  Body. 


RADICAL  [in  Thyficks ,  fcdc.J  fomething  which 
ferves  as  a  Bafis  or  Foundation,  or  which  is  the  fource 
or  principal  whence  any  thing  arifes  as  from  a 
Root. 

RADICALS  [in  Grammar]  are  primitive  Words 
or  Roots,  in  oppofition  to  compound  or  derivative. 

RADICAL  Sign  [in  Algebra]  the  Sign  or 
Charadler  -y/  is  the  Character  of  Radicality,  and 
expreffes  the  Square  Root,  3-/  the  Cube  Root, 
&c. 

RADICAL  Moiflure ,  is  a  Term  ufed  by  fome, 
for  the  Fundamental  Juice  of  the  Body,  which  they 
will  have  to  nourifh  and  preferve  the  natural  Heat, 
as  the  Oil  in  a  Lamp  preferves  and  feeds  the  Flame. 
Blanchard. 

RADICATION  [in  Botany]  is  the  Action 
whereby  the  Plants  take  Root,  or  fhoot  out  Roots. 

RADICLE,  a  Word  ufed  by  Botanifls,  to  de¬ 
note  that  Part  of  the  Seed  of  a  Plant,  which  upon 
its  Vegetation  becomes  its  Root :  This  in  Corn  is 
that  which  Malflers  upon  its  fhooting  forth,  call  the 
Come.  ’Tis  not  eafily  to  be  difeerned  in  many  Seeds, 
by  the  naked  Eye :  but  in  that  of  Fenugreek,  ’tis  as 
big  as  one  of  the  Lobes:  And  in  the  Garden-bean 
it  appears  vifible  on  the  Separation  of  the  Coats,  it 
is  of  a  White  Colour,  more  Gloflfy  than  the  Main 
Body,  and  {lands  at  the  greater  End  without  the 
Lobes :  Therefore  this  End  in  fetting  Seeds,  fhould 
always  be  placed  lowermoft, 

RADIUS,  in  Geometry,  is  the  Semi-diameter  or 
half  the  Diameter  of  a  Circle  :  See  under  the  Word 
Circle. 

RADIUS,  is  the  left  Bone  of  the  Cubit,  called 
Focile minus  3  it  is  more  oblique  than  the  great  Bone, 
called  Vina,  and  is  diftant  a  little  from  it  in  the 
middle,  where  there  occurs  a  fmall  Ligament  a- 
bove  the  Vina  which  receives  the  Radius ,  and  be¬ 
low  the  Radius  receives  it.  The  upper  Part  of  the 
Radius  is  jointed  with  the  outward  Procefs  of  the 
Arm  by  Diarthrofisf  which  fee )  5  the  lower  by  way 
of  Appendix  with  the  Wrift  Bone,  at  the  Middle 
Finger.  It’s  upper  end  is  fmall,  and  the  lower 
thick.  The  greater  Bone  of  the  Leg  alfo  is  called 
Radius.  Blanchard. 

RADIUS  [in  Mechanicks]  the  Spokes  or  Fellows 
of  a  Wheel,  fo  called  becaufe  they  iffue  like  Rays 
from  the  Centre  of  it. 

RADIX  [in  Anatomy ]  the  Sole  of  the  Foot. 

RADMAN  is  a  word  often  ufed  in  Dooms-day 
Book  and  feems  to  be  the  fame  with  Rade-knight  or 
Rad-knight .  Others  think  it  comes  from  Read , 
Counfel,  and  then  Read-man ,  is  a  Counfellor. 

RAFTERS,  in  any  Building,  are  thofe  Pieces 
of  Timber,  which  ftand  by  pairs  upon  the  Reafon , 
meet  in  an  Angle  at  the  Top,  and  help  to  compofe 
the  Roof  of  a  Building :  They  fhould  not  ftand 
farther  than  1 2  Inches  from  one  another. 

RAGEMAN,  is  a  Statute  fo  called,  of  Juftices 
afligned  by  K.  Edw.  1.  and  his  Counfel,  to  go  a 
Circuit  through  all  England ,  and  to  hear  and  de¬ 
termine  all  Complaints  of  Injuries  done  within  5 
Years  next  before  Michaelmas ,  in  the  fourth  Year  of 
his  Reign.  Co-wel. 
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RAGGULED ,  the  Heralds 
Term  for  any  Ordinary,  Ex.  gr. 
a  Crofs  whofe  out  Lines  are  of  this 
Form. 

He  beareth  Sable,  a  Crofs  Raggu- 
ledOr,  by  the  Name  of  Slow  ay. 

This  differs  from  Indented,  be- 
caufe  that  is  regular,  and  this  is  not 
fo,  but  rather  ragged. 

RAIL  [in  Architecture ]  a  Piece  of  Timber, 
lying  Horizontally  between  the  Pannels  ot 
Wainfcotj  alfo  that  lies  over  and  under  Ballafters 
in  Balconies,  Stair  Cafes,  &c.  and  alfo  to  thofe 
Pieces  of  Timber  which  lie  Horizontally  from  Poll: 
to  Poll,  in  Fences  with  Pales  or  without. 

RAINBOW  or  Iris:  the  very  Learned  and  In¬ 
genious  Mathematician,  Mr.  Edward  Halley,  in  a 
Difcourfe  de  Iride  in  Phil.  Hr  an  faff.  No.  z6  7, 
gives  the  bed  Account  that  we  have  ever  had,  of 
the  Caufe  of  the  various  Colours  ot  the  Rainbow, 
and  the  Solution  of  their  feveral  Phenomena.  He 
tells  us  there,  that  the  Ingenious  H)es  Cartes  was  the 
Frit,  that  by  applying  Mathematicks  towards  the 
Investigation  of  this  far  prizing  Appearance,  ever 
gave  a  Theory  of  the  Iris :  And  he  found  the  Laws 
of  RefraCtion,  which  the  Lucid  Rays  fuffer  in 
paffing  thro’  any  Diaphanous  Bodies:  And  clearly 
demonflrated  the  Primary  Iris  to  be  only  the  Suns 
Image,  reflected  from  the  Concave  Surfaces  of  an 
Innumerable  Quantity  of flmall  fpherical  Drops  of 
falling  Rain:  With  this  neceffary  Circtimftance, 
that  thofe  Rays,  which  fell  on  the  Objects,  Parallel 
to  each  other ,  fhould  not  after  one  Reflection,  and 
two  Refractions,  viz.  At  going  into  the  Drop, 
and  coming  out  again )  be  differ  fed,  or  made  to 
Diverge,  but  come  back  again  alfo  to  the  Eye, 
parallel  to  each  other. 

He  fhewed  alfo,  that  the  Colours,  in  the  Rays  of 
Light  were  produced  by  thofe  Refractions  as  they 
are  by  paffing  through  a  Triangular  Glafs  Prifm. 
The  Secondary  Iris,  he  fuppofes  produced  by  thofe 
Ravs  of  the  Sun,  which  fall  more  Obliquely,  but 
after  the  fame  Manner  as  before,  only  in  thefe 
there  are  two  Reflections,  before  the  Sun’s  Rays 
refraCted  a  fecond  time,  and  tending  towards  the 
Eye,  in  a  parallel  Pofition,  can  get  out  from  the 
Aqueous  Globules.  The  Magnitude  of  the  Iris , 
he  makes  to  depend  on  the  Dregrees  of  RefraCtion  ; 
which  is  different,  in  different  Liquors,  or  Tranf- 
parent  Solids :  But  fuppofing  the  Ratio  of  the 
Sines  of  Incidence,  to  thofe  of  the  refraCted  Angles, 
to  be  in  Water  as  : :  250.  to  187,  he  determined 
thence  the  Semi-diameter  of  the  Iris ,  near  enough 
to  Obfervation,  viz.  The  Primary  one  to  be  41 
Degrees  30  Minutes,  and  the  fecondary  one  to  be 
51  Degrees  54  Minutes.  See  the  8  Chap,  ot  his 
Meteors. 

Mr.  Halley  obferves,  that  Des  Cartes  ufing  only 
a  Tentative  and  Indirect  Method,  in  determining 
his  Angles  feems  not  to  underhand  the  Eafinefs  of 
folving  his  own  Problem. 

Wherefore  becaufe  hardly  any  one  hath  written 
well  on  this  SubjeCt  fince  Des  Cartes,  he  fhews  you 
there  how  to  determine  the  Angle  by  which  the  Iris 
is  diftant  from  the  oppofite  Point  of  the  Sun,  and 
the  Ratio  of  the  RefraCtion  being  given  Geometri- 
cally,  or  vice  verfa  the  Iris  being  given,  to  deter¬ 
mine  the  RefraCtive  Power  of  the  Liquor. 

And  firft  he  faith,  is  is  plain  from  Des  Cartes's 
Demonftrations,  that  the  Primary  Iris  is  made  by 


the  Sun’s  Rays,  where  the  Excefs  of  the  two  Re¬ 
fraCted  Angles  above  the  one  of  Incidence,  is  the 
greatefl  poffible. 

And  the  Secondary  Iris  is  formed  by  thofe  Rays, 
where  the  Excefs  of  three  RefraCted  Angles  above 
one  of  Incidence,  is  alfo  th q  greatefl  poffible. 

And  thus  you  may  go  on  to  3,  4,  5,  or  6  Iris’s, 
which  will  all  be  formed  where  the  Rays  Emerge 
out  of  the  Watery  Cloud  after  3,  4,  5,  or  6  Reflecti¬ 
ons  $  but  none  but  the  Second  will  be  ordinarily 
vifible  in  the  Heavens,  becaufe  the  Rays  of  the 
Sun  grow  at  laft  very  much  attenuated  and  weak¬ 
ened. 

Now  if  you  double  this  greatefl:  poffible  Excels 
of  the  refraCted  Angles  above  that  of  Incidence, 
(if  the  Number  of  Reflections  be  odd^)  it  will  give 
the  Diflance  of  the  Iris  from  the  Point  oppofite  to 
the  Sun. 

But  it  the  Number  of  Reflections  be  even,  then 
the  double  of  the  greatefl  refraCted  Angle,  will  be 
the  Diflance  of  the  Iris  from  the  Sun  himfelf. 

Now  to  gain  thefe  Qreateft  Exceffes,  having 
the  RefraCtion  of  anv  Liquor,  or  the  Ratio  of  the 
Sine  of  the  Angle  of  Incidence  to  the  Sine  of  the 
refraCted  Angle,  you  mull  obferve,  that  the  Excefs 
of  two  refraCted  Angles,  above  one  of  Incidence, 
will  be  Greatefl  where  the  Momentaneous  Aug¬ 
ment  or  Fluxion  of  the  Angle  of  Incidence,  is 
precifely  double  to  the  Momentaneous  A.ugment 
of  the  refraCted  Angle.  And  if  there  be  three 
refraCted  Angles,  the  Greatefl  Excefs  will  be 
where  the  Momentaneous  Augment  of  the  An¬ 
gle  of  Incidence  is  Triple  of  the  Moment  of 
the  refraCted  Angle,  and  on,  which  is  fufficiently 
evident. 


But  in  order  to  find  the  Angles  themfelves,  Mr. 
Halley  pre mites  the  following  Lemma. 


Let  there  be  a  Triangle  A  B  C,  whofe  Vertex 
is  at  A  ;  its  Legs  B  A  and  C  A,  and  the  Bale 
B  C  ;  on  which  produced,  let  fall  the  Perpendi¬ 
cular  A  D.  Then  let  the  Vertical  Angle  BAG 
be  fuppofed  to  be  incrcafed  by  a  Quantity  in¬ 
finitely  fmall,  as  fuppofe  by  the  Moment  CAc: 
Then  drawing  the  Lines  B  C  d,  and  c  D,  they 
will  be  only  imaginarily  different  from  BCD 
and  C  D. 
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This  done,  I  fay,  That  if  the  Legs  of  the  Plane 
Triangle  B  A  C,  (or  any  other)  continuing  the 
fame,  the  Vertical  Angle  be  imagined  to  be  encreafed 
by  any  infinitely  fmall  Moment  or  Fluxion,  then 
will  the  Moments  of  the  Angles  at  the  Safe,  he  re¬ 
ciprocally  as  the  Segments  of  the  Safe  :  That  is, 
CBf,  is  to  the  Moment  of  the  Angle  A  C  B,  or 
A  C  D  :  :  as  C  D  is  to  B  D. 

For  fince  the  external  Angle  ACD  =  to  ABC 
*-j-  Angle  B  A  C,  its  Moment  muft  alfo  be  equal 
to  the  Sum  of  their  Moments,  or  to  C  B  c  -j- 
C  A  c  :  but  now  becaufe  the  Triangle  A  C  D  is 
right-angled  at  D,  A  C  may  be  the  Diameter 
of  a  Circle,  whofe  Periphery  will  pafs  through 
A,  D,  C,  and  c,  and  confequently  the  Angles 
C  Ac,  C  D  c  being  in  the  fame  Segment  are 
equal.  So  that  the  Sum  of  the  two  Fluxionary 
Angles  C  B  c,  and  c  D  C  (i.  e.  the  external 
Angle  D  C  cl)  will  be  the  Moment  of  the  Angle 
A  CD,  or  A  C  B.  But  thofe  CBc,  and  D  c  d, 
being  infinitely  fmall,  will  be  to  each  other,  as 
the  Sides  oppofite  to  them,  or  as  c  D  or  C  D  is 
to  BD:  That  is,  reciprocally  as  the  Segments  of 
the  Bafe.  Q.  E.  D. 

If  B  and  C  had  been  both  Acute,  the  way  of 
Proof  is  the  fame,  all  Things  confidered. 

COROLLARY. 

Hence  it  follows,  That  the  Moments  of  the  An¬ 
gles  at  the  Bafe,  are  to  one  another  direCtly  as  the 
Tangents  of  thefe  Angles. 

By  the  help  of  this  Lemma  he  fhews  how  to  ob¬ 
tain  the  Diameter  of  any  Iris,  either  Geometrically, 
or  by  Calculation. 

Let  there  be  any  Right  Line  as  A  C,  and  let 
it  be  fo  divided  in  D,  that  C  A  may  be  to 
CD::  according  to  the  Ratio  of  ReflaCHon  3 
that  is,  in  Water  :  :  as  250  is  to  187,  or  more 
nicely  :  :  529  is  to  3 r>6 .  Then  let  it  be  divided 
again  in  E,  fo  that  C  E  fhall  be  to  A  E  :  : 
as  Unity  is  to  the  Number  of  Reflections  which 
the  Solar  Rays  mull  undergo  in  producing  the 
Iris  propofed  :  This  done  3  on  the  Diameter 
A  E  let  the  Simicirclc  A  B  E  be  defcribed  3  and 
on  the  Centre  with  the  Radius  C  D,  draw  the 
Ark  B  D,  cutting  the  Semi-circle  A  B  E  in  the 
Point  B.  Then  drawing  the  Right  Lines  C  B, 
A  B,  let  the  Perpendicular  C  F,  be  let  fall  on  A  B 
produced  to  F  3  and  to  that  Perpendicular  draw 
the  Parallel  E  B. 

I  fay  the  Angle  C  B  F  is  the  Angle  of  Incidence, 
C  A  B  is  the  refracted  Angle,  both  required  tor 
producing  the  propofed  Iris. 


DEMONSTRATION. 

Since  the  Triangles  A  C  F,  A  E  B  are  Similar, 
A  F  will  be  to  B  F  :  :  as  A  C  to  E  C  :  :  that  is, 
as  the  Number  of  Reflections  augmented  by  Unity, 
is  to  Unity  3  by  the  Conflru&ion. 

Wherefore  the  Moment  of  the  Angle  C  B  F,  is 
to  the  Moment  of  the  Angle  C  A  F  in  the  fame 
Ratio,  by  the  Lemma. 

But  the  Sign  of  the  Angle  C  B  F,  is  to  the  Sine 
of  the  Angle  C  A  F  : :  in  the  Ratio  of  their  Sides 
C  A,  C  B  :  That  is,  in  the  Ratio  of  the  Re¬ 
fraction  given. 

By  the  Conflruflion  alfo,  the  Angle  of  Incidence 
R  B  F,  hath  its  correfponding  Refracted  Angle 
RAF:  Wherefore  fince  their  Moments  are  in 
the  Ratio  propofed,  thofe  are  the  Angles  fought  or 
required.  E.  D. 

Now  therefore  multiplying  the  RefraCted  Angle 
by  the  Number  of  Reflections  augmented  by  Unity, 
and  from  the  ProduCt  SubflraCting  the  Angle  of 
Incidence,  you  will  have  half  the  diitance  of  the  Iris 
from  the  Sun,  if  the  Number  of  Reflections  were 
even  3  but  if  they  were  odd,  from  the  oppofite  Point 
of  the  Sun  as  was  faid  before. 

And  from  hence,  by  a  very  eafy,  fihort,  *  and  ele¬ 
gant  Conft ruCtion,  he  fhews  how  to  exhibit  to  the 
Eye,  the  Incidences  of  all  manner  of  Iris's,  as  they 
will  appear  in  any  Liquor  whofe  RefraClion  is 
given.  For,  if  the  Line  A  C  in  the  laft  Figure, 
biffeCled  in  E,  have  a  Third  part  cut  off  from 
it  in  e,  a  Fourth  part  in  E,  a  Fifth  part  in  &c. 
And  then  there  be  Semicircles  defcribed  on  the 
Diameters  A  E,  A  e,  A  E,  A  n,  &c.  all  which 
fhall  be  cut  by  the  Circular  Ark  D  B  h,  and  v ,  de¬ 
fcribed  on  the  Centre  C  with  the  Radius  CD, 
{'which  Radius  CD  is  to  A  C  in  the  Ratio  of  the 
given  RefraClion )  in  the  Points  B  h,  B  v.  Sic.  I 
fay,  the  Lines  A  B,  Ah,  A  B,  •'  A  v.  fhall  make 

with 
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with  the  Line  A  C,  Angles  equal  to  the  refraded 
Angles,  and  with  the  Radii  C  B,  C  C  B,  C 
refpecdively  Angles  equal  to  thofe  of  Incidence  re¬ 
quired  ^  that  is,  ABC  (or  rather  its  Complement 
to  a  Semicircle)  for  the  ‘Primary  Iris  A  b  C  for 
the  Secondary  one,  A  B  C  for  the  Third,  and 
A  v  C  for  the  Fourth,  %£c.  and  fo  on  as  far  as  you 
pleafe. 

He  fhews  alfo,  that  the  Reader,  if  skill’d  in 
Algebra,  may  eafily  find  thefe  Angles  by  Accurate 
Calculation,  derived  from  the  fame  Fountain  t 
Thus,  Let  the  Radius  be  =  i.  and  the  Ratio  of 
Refraction,  as  r  to  s  3  then  will  the  Sine  of  Inci- 
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dence  be  s/  4  —  d  —  but  the  Sine  of  the  Re- 
1  2  S  S 
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framed  Angle  will  be  </  f - ’ ;  from  which 

r  r 

Angles  the  Primary  Iris  will  be  found. 

For  the  Second  Iris  t  — I  T—L  will  be  the 

*  *  S  S 
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Sine  of  Incidence  3  and  y/  1 - v  will  be 

r  r 

the  Sine  of  the  refra&ed  Angle.  And  fo  on,  as  he 
further  fhews. 

And  if  you  proceed  to  Calculate  according  to 
2).  Cartes  his  Proportion,  the  Primary  iris  will  be 
Diftant  ab  Oppofito  Solis  41 0  30',  the  Secondary 
one  51°  55'.  But  the  Third  and  Fourth  will  be 
diftant  40  0  20',  and  45°  33'  from  the  Sun  himfelfj 
but  probably  no  one  can  ever  fee  either  of  thefe, 
for  the  reafons  above  given. 

As  to  the  Colours  with  which  this  wonderful  Bow 
is  adorned,  he  obferves,  That  our  moft  Sagacious 
Sir  If.  Newton  was  the  firft  who  fhewed  by  moft 
plain  Experiments,  that  the  Rays  of  Light  do  not 
come  uniform  and  fimple  out  of  the  Luminous  Body  3 
but  that  the  pure  white  Light  which  we  fee,  is 
compounded  of  the  Corpufcles  of  all  manner  of 
Colours,  blended  one  with  another,  by  the  moft 
rapid  Motion  3  and,  That  the  Colours  of  all  Bodies 
arife  from  their  different  Difpofirion  to  refraCt  or 
reflect  fome  peculiar  Species  of  Light.  This  is 
principally  proved  from  Refractions,  by  which  thofe 
difiinCi  Species  are  feparated  one  from  another  3  for 
Blue  or  Purple  Light  is,  for  Inftance,  more  refraCted 
in  paffing  through  a  Diaphanous  Body,  than  Yellow 
cr  Red.  See  the  Words  Light  and  Colours ,  where 
I  have  given  you  a  large  Account  of  Sir  If  Newton's 
Experiments,  as  mentioned  in  his  Letter  in  the 
Phil.  Pranf.  N.  80,  &c. 

It  being  therefore  certain  that  all  kind  or  degrees 
of  blue  Light,  are  a  little  more  refraCted  than  any 
reddifh  Light  whatfoever,  ’Tis  plain,  faith  Mr. 
Halley ,  that  from  this  difference  the  breadth  of  the 
Iris  mull  arife  3  but  which,  is  hardly  to  be  deter¬ 
mined  by  Obfervation,  by  reafon  of  the  uncertain 
Limits  ot  the  Colours  in  the  Clouds.  But  the  grea¬ 
ter  the  Ratio  of  Inequality  between  C  A  and  CD, 
or  the  greater  the  Refraftion  is,  by  fo  much  the 
greater  will  the  Diftance  be  of  any  Iris  from  the 
Sun  3  fo  that  thofe  which  are  more  remote  from 
the  Sun,  are  always  more  adorned  with  a  Purple 
Colour,  but  the  more  near  ones  with  a  Red  one, 
as  is  apparent  in  the  Primary  Iris ,  which  vanifhes 
or  difappears  in  Oppcfito  Solis,  if  the  Sine  of  Inci¬ 
dence  to  that  of  the  refracted  Angle  be  as  C  A  to 


C  E  :  :  or  as  2  to  r.  And  if  the  Ratio  be  greater 
than  this,  the  Primary  Iris  will  not  be  at  all  vifible, 
or  no  Primary  Iris  at  all  can  be  feen. 

It  is  to  be  obferved  alfo,  That  the  Secondary  Iris 
will  go  oft"  in  a  Point,  in  Oppcfito  Solis ,  whenever 
the  Ratio  of  RetraCtion  is  as  1.  to  \A”  *  V  •  ry 
or  as  1  to  o.  847487.  And  from  thence  will  run 
back  towards  the  Sun  himfelf,  and  rhere  difap- 
pear,  if  the  aforefaid  Ratio  be  as  3  to  i,  or  as  C  A 
to  C  e. 

But  in  the  Intermediate  Proportions,  (which  are 
found  in  all  known  Fluids  except  Air)  the  greater 
the  Ratio  of  Refraction,  the  further  is  the  Iris  di¬ 
ftant  ab  Oppofito  Solis ,  or  rather  from  the  Sun  him¬ 
felf,  the  Ark  being  numbered  beyond  the  Semicircle, 
and  therefore  the  Colours  will  appear  to  be  found  in 
an  Order  diverfe  from  that  in  the  Primary  Iris ,  un- 
lefs  you  thus  reckon  the  diftance  of  the  Secondary 
one  from  the  Sun  himfelf,  which  muft  alfo  be  taken 
notice  of  in  the  other  Iris. 

The  Third  Iris  in  Oppcfito  Solis  is  quite  confu- 
fed  3  the  Ratio  of  the  Refraction  being  as  1  to 
91855,  and  from  thence  it  runs  back  in  the  Ratio 
of  1  to  682  50  ,  from  whence  again,  the  order  of  the 
Colours  being  reftored,  in  the  Ratio  of  4  to  1,  or 
ot  C  A  to  C  e,  it  ends  in  Oppcfito  Sclis. 

But  the  Fourth  Iris  beginning  from  the  Sun  in 
the  Ratio  of  Equality,  pa  lies  oft  in  the  Points  op- 
pofite  to  him  in  the  Ratio  ot  1  1094895,  and  thence 
returns  to  the  Sun  again,  it  the  Ratio  be  as  1  to  43 
and  from  thence  is  again  difperfed  or  fcattered 
towards  the  Parts  oppolite  to  the  Sun,  in  the  Ratio 
of  1  to  5<5'337,  within  which  Bounds  are  the  Re¬ 
fractions  of  all  known  Fluids  contained. 

Laftly,  if  the  Ratio  were  as  5  to  1,  or  as  C  A 
to  C  n ,  the  Iris  will  vanifh  into  the  Sun  himfelf  3 
and  the  Colours  to  appearance  will  be  inverted  at 
its  Regrefs  to  the  Suu,  as  they  were  right  or  dircCt 
at  their  Egrefs. 

And  from  hence  it  is  that  the  Primary  and  Fourth 
Iris  in  Watry  Clouds  obverts  a  reddifti  Colour  to¬ 
wards  the  Sun,  but  the  Secondary  and  Third,  a 
Purple  one. 

After  this  Mr.  Halley  Ihews  how,  having  the  Di¬ 
ftance  of  the  Iris  from  the  Sun,  to  find  the  Ratio  of 
the  Refraction  3  and  this  by  a  very  eafy,  but  moft: 
accurate  Obfervation. 

Take  a  fmall  Glafs  Tube,  and  ereCting  it  perpen¬ 
dicular  ro  the  Horizon,  fufpend  in  its  lower  Orifice 
a  fmall  drop  of  Water,  or  fome  fuch  clear  Fluid  3 
and  then  at  fome  time  when  the  Sun  is  near  the 
Horizon,  and  Ihines  very  bright,  let  it  be  obferved 
under  what  Angle  cam  Oppofito  Sclis ,  the  Colours 
of  the  Iris  are  feen  in  the  pendulous  drop  3  for  then 
the  Ratio  of  the  RefraCtion  may  be  had  by  an  eafy 
Calculation.  And  its  Inveftigation  forms  a  Cubick 
Equation,  having  only  one  Root,  by  which  the 
Primary  Iris  being  given,  the  Ratio  may  be  loundA 
The  Equation  is  this,  T3  —  3  T 2 1  —  4 rrr  =  o. 
In  which,  T  is  the  Tangent  of  the  Angle  of  Inci¬ 
dence  fought,  and  t  is  the  Tangent  of  half  the 
Diftance  of  the  Iris  ab  Oppofito  Solis ,  to  the  Radius 
r—  1.  Whence,  according  to  Cardans  Rules,  there 
arifes  this  Theorem,  viz. 

From  the  Cube  t ,  let  there  be  taken  the  Product 
of  2  tr  into  the  Excels  of  the  Secant  of  the  fame  Ark 
above  the  Radius,  the  remainder  of  difference  fhall 
be  the  lefter  Cube ;  But  the  Sum  of  them,  ad¬ 
ding  4 trr  fhall  be  the  greater  Cube.  The  Sum  of 
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the  Sides  of  both  Cubes  added  to  t,  will  be  equal 
to  the  Tangent  of  the  Angle  of  Incidence  3  and  the 
half  of  that  Sum,  the  Tangent  of  the  refra&ed 
Angle.  Whence  the  Ratio  of  the  Refradion  is 
known. 

Of  this  he  gives  the  following  Example. 

In  a  drop  of  Oil  of  Turpentine,  the  diftance  of 
the  Primary  Iris  ab  Oppofito  Solis  was  obferved  to 
be  2 50  40'. 

The  Ratio  of  the  Refradion  was  required. 

t  =  Tangent  120  50'  =0.  22780 6$ 
s  =  Secant  of  the  fame  =  1.  0156197 
ttt  =  o.  01182217 

s  —  r  into  2 rt  =  o.  01 167165 

Difference,  Cube  of  the  lefs  o.  000149  5  2  whole 

3  - - 

V  o.  0530773 

The  Sum  o.  02349482 

Adding  4 trr  =  o.  91122525 

The  Cube  of  the  greater  o.  93472007  whofe 

5  - 

V/  =  0.  9777486- 
t  =  o.  2278063  - 

r.  2586322  =  Side  of  the  Cube  of 
lefler,  =  T  The  natural  Tangent  of  the  Angle 
of  Incidence  51°  32' and  its  Half, 

viz.  o.  6293161  is  the  natural  Tangent  of 
the  Refraded  Angle,  viz.  32°  11'. 

Laftly,  as  Tz  -}-  4.  >/ :  T2  -j-  1  :  :  r-  s •  or 

fo,  is  r  to  58026'.  Which  Ratio  comes  very  near  to 
that  which  by  Experiment  is  found  to  be  in  Glafs 
and  moft  diaphanous  Solids. 

Only,  indeed,  a  Diamond  exceeds  the  reft  of 
Pellucid  Stones,  in  this  Power  of  Refradion  3  for 
its  Ratio  is  nearly  as  5  to  2,  or  more  accurately,  as 
100  to  41. 

RAIN-BOW.  In  order  yet  further  to  explain  ■ 
the  Rhdsnomena  of  the  Rain-bow  •  Sir  Ifaac  Ncvoton 
in  his  Excellent  Treatife  of  Opticks,  p.  126.  ad¬ 
vances  this  Propofition. 

By  the ‘Properties  of  Light  (di [covered  by  his 
New  Experiments)  to  explain  the  Colours  of 
the  Rain-bow. 

This  Bow  never  appears  but  where  it  rains  in  the 
Sun-fhine  3  and  it  may  be  artificially  made  by  fpout- 
ing  out  Water,  which  by  breaking  aloft  fhall  fcatter 
into  Drops,  and  fall  like  Rain  3  for  the  Sun  on  thefe 
Drops  certainly  caufes  the  Bow  to  appear  to  an  Eye 
duly  pofited  to  the  artificial  Rain,  and  the  Sun. 
And  hence  it  is  now  agreed,  that  this  Bow  is  made 
by  the  Refradion  of  the  Sun’s  Light  in  Drops  of 
falling  Rain.  This  was  underftood  by  fome  of  the 
Ancients,  and  of  late  more  fully  difeovered  and 
explained,  by  Antonins  de  Deminis ,  A.  Bp.  of 
Spalato  in  Libra  de  Radi  is  vifus  lucis :  Printed 
at  Venice,  A  D.  1611.  and  written  above  20  Years 
before.  He  /hews  there,  how  the  Interior  Bow  is 
made  in  round  Drops  of  Rain  by  a  Refradion  of 
the  Sun’s  Light,  and  one  Reflexion  between  them  5 
and  the  Exterior  by  two  Refractions  and  two  Sorts 
of  Reflexions  between  them  in  each  Drop  of  Water : 
And  he  proves  his  Explications  by  Experiments 
made  with  a  Phial  full  of  Water  3  and  with  Globes 
of  Glafs  filled  with  Water,  and  placed  in  the  Sun, 


to  make  the  Colours  of  the  two  Bows  appear  in 
them.  The  fame  Explication  Des  Cartes  hath 
purfued  in  his  Meteors,  and  mended  that  of  the 
Exterior  Bow.  But  fince  they  underftood  not  the 
true  Origin  of  Colours,  its  necefifary  to  purfue  it 
here  a  little  further. 

For  underftanding  therefore  how  the  Bow  is 
made,  let  a  Drop  of  Rain  or  any  other  Spherical 
Tranfparent  Body  be  reprefented  by  the  Sphere 


b  n  f  0  deferibed  with  the  Centre  c,  and  Radius 
c  n,  and  let  a  n  be  one  of  the  Sun’s  Rays  incident 
upon  it  at  n ,  and  thence  refraded  to/ 3  where  let 
it  either  go  out  of  the  Sphere  by  refradion  towards 
it,  or  be  refleded  to  g  3  and  at  g  let  it  either  go  out 
by  Refraction  at '  r,  or  be  reflected  to  h  3  and  at  h 
let  it  go  out  by  Refraction  towards  s,  cutting  the 
Incident  Ray  in  y :  Produce  a  71  and  r  g  till 
they  meet  in  x  3  and  on  ax  and  n  f  let  fall  the 
Perpendiculars  c  d  and  c  e  3  and  produce  c  d  till  it 
fall  on  the  Circumference  at  /  3  parallel  to  the  In¬ 
cident  Ray  draw  the  Diameter  b  q,  and  let  the 
Line  of  Incidence  out  of  Air  into  Water  be  to  the 
Line  of  Refraction,  as  1  to  r.  Now  if  you  fup- 
pofe  the  Point  of  Incidence  n,  to  move  from  the 
Point  h  continually  till  it  come  to  /,  the  Arch  q  f 
will  firft  incrcafe  and  then  decreafe,  and  fo  will 
the  Angle  a  x  r,  which  the  Rays  a  n  andg  r  con¬ 
tain  :  And  the  Arch  q  f  and  Angle  a  x  r  will  be 

biggeft  when  n  d  is  to  c  n  :  :  as  5/  11  —  rr  is  to 
3  r  r  3  in  which  cafe  n  e  is  to  d  n,  as  2  r  to  i. 
Alfo  the  Angle  ays,  which  the  Rays  a  n  and  h  s 
contain,  will  firft  decreafe  and  then  increafe,  and 

grow  lefs,  when  n  d  is  to  c  n  :  :  \/  11  —  rr  is  to 
•f  8  rr :  In  which  cafe  71  e  will  be  to  71  d  :  :  as  3  r  to 
1,  and  fo  the  Angle  which  the  next  emergent  Rays, 
viz.  y,  after  3  Reflections,  contains  with  the  inci¬ 
dent  Ray  a  12,  will  come  to  its  limit  when  n  d  is  to 

c  71  :  :  as  -y/  1 1  — rr  is  to  -y/  15  rr  3  and  71  e  n  d  :  ;  as 
4  r  to  1,  and  the  Angle  with  the  Ray  next  after  the 
emergent,  ( i.  e.  the  Ray  emergent  after  4  Reflexi¬ 
ons,)  contains  with  the  Incident  Ray,  will  come 

to  its  Limit  when  71  d  is  to  c  71  :  :  as  \/  1 1 — rr  is 
to  24  rr  3  in  which  Cafe  71  e  will  be- to  n  d  :  :  as 

5  G  g  g.  5  rto  j- 
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5  r  to  i  5  and  fo  on  infinitely :  The  Numbers  3,  8, 
15,  24,  being  gathered  by  continual  Addition 
of  the  Terms  of  the  Arithmetick  Progreffions  3,  5, 
7,  9,  &c.  The  Truth  of  all  which  Mathematicians 
will  eafily  examine. 

Now  it  is  to  be  obferved,  that  as  when  the  Sun 
comes  to  his  Tropicks,  the  Days  increafe  and  de- 
creafe  but  a  very  little  for  a  great  while  togerher  3 
fo  when  by  increafing  the  Diftance  c  d ,  thefe  An¬ 
gles  come  to  their  Limits,  they  vary  their  Quantity 
but  very  little  for  fome  time  together 3  and  there¬ 
fore  a  far  greater  Number  of  the  Rays  which  fall 
upon  all  the  Points  n ,  in  the  Quadrant  b  l,  fhall 
emerge  in  the  Limits  of  thefe  Angles,  than  in  any 
other  Inclinations.  And  ’tis  to  be  obferved  farther, 
that  the  Rays  which  differ  in  Refrangibility  will 


have  different  Limits  of  their  Angles  of  Emergence, 
and  confequently  according  to  their  different  Degrees 
of  Refrangibility,  emerge  mod  copioufly  in  differ¬ 
ent  Angles,  and  being  feparate  from  one  another, 
appear  each  in  their  proper  Colours.  And  what 
thefe  Angles  are,  may  he  eafily  gathered  from  the 
foregoingThcorem,  by  Computation. 

For  in  the  leaft  refrangible  Rays  the  Sines  1  and  r 
(as  was  found  above,)  are  icB^and  81,  and  thence 
by  Computation  the  greateff  Angle  a  x  r  will  be 
found  420  2',  and  the  leaft  Angle  ays  50°  57'.  And 
in  the  moll  refrangible  Rays,  the  Sines  1  and  r, 
are  109  and  815  and  thence  by  Computation  the 
greateft  Angle  a  x  r  will  be  found  to  be  40°  1 7  '3 
and  the  leaft  Angle  a  y  s  540  7'. 


Suppofing  now  then  0  be  the  Speftator’s  Eye,  and 
e  p  a  line  drawn  parallel  to  the  Sun’s  Rays,  and  let 
poe,  p  of,  p  0  g,  and  po  h,  be  Angles  of  40°  1 7' 
420  z'i  50°  57',  and  540  7' refpefHvely  3  and  thefe 
Angles  turned  about  their  common  fide  op,  fhall 
with  their  other  fides  0  e,  of,  og,  and  0  h,  deferibe 
the  Verges  of  2  Rain-bows  af  b  e,  and  c  h  dg: 
For  if  e,  f,  g,  lo,  be  Drops  placed  any  where  in  the 
Conical  Superficies  deferibed  by  0  e,  of,  0  g,  oh, 
and  be  illuminated  by  the  Sun’s  Rays  s  e,  s  f,  sg 
S  h :  The  Angle  S  e  0  being  equal  to  the  Angie 
p  0  c  ==■  40°  17%  fhall  be  the  greateft  Angle  in 
which  the  moft  refrangible  Rays  can  after  one  Re¬ 
flexion  be  refracted  to  the  Eye :  And  therefore  all 
the  Drops  in  the  Line  0  e,  fhall  fend  the  moft  re¬ 
frangible  Rays  moft  copioufly  to  the  Eye,  and 
thereby  ftrike  the  Senfes  with  the  deepefi  violet 
Colour  in  that  Region.  And  in  like  manner  the 
Angle  s  f  0  being  =  to  the  Angle  p  0  f  —  420  2', 
fhall  be  the  greateft  in  which  the  leaft  refrangible 
Rays  after  one  Reflexion  can  emerge  out  of  the 
Drops  3  and  that  thefe  Rays  fhall  come  moft  copi¬ 
oufly  to  the  Eye  from  the  Drops  in  the  Line  0  f 
and  ftrike  the  Senfes  with  the  deepefi  red  Colour  in 
that  Region.  And  by  the  fame  Argument,  the 
Rays  which  have  intermediate  Degrees  of  Refran¬ 
gibility,  fhall  come  moft:  copioufly  from  Drops 


betwen  e  and  f,  and  fo  ftrike  the  Senfes  with  the 
intermediate  Colours,  in  the  Order  which  their 
Degrees  of  Refrangibility  require:  /.  e.  in  the 
Progrefs  from  e  to  f,  or  from  the  Infide  of  the  Bow 
to  the  Outfide  in  this  Order  3  Violet,  Indico,  Blue, 
Green,  Yellow,  Orange,  Red.  But  the  \*  iolet,  by 
the  mixture  of  the  white  Light  of  the  Clouds,  will 
appear  faint,  and  incline  to  a  Purple. 

Again,  the  Angle  s  g  0  being  equal  to  the  Angle 
pog,  or  50°  51',  fhall  be  the  leaft  Angle  in  which 
the  then  leapt  refrangible  Rays  can,  after  2  Reflexi¬ 
ons  emerge  out  of  the  Drops  3  and  that  the  leaft 
refrangible  Rays  fhall  come  moft  copioufly  to  the 
Eye  from  the  Drops  in  the  Line  o'g ,  and  ftrike  the 
Senfe  with  the  deepefi  Red  in  that  Region.  And 
the  Angle  sho  being  equal  to  p  0  h=  540  7',  fhall 
be  the  leaft  Angle  in  which  the  moft  refrangible 
Rays,  after  2  Reflexions  can  emerge  out  of  the 
Drops  3  and  that  thofe  Rays  fhall  come  moft  copi¬ 
oufly  to  the  Eye  from  the  Drops  in  the  Line  0  h , 
and  fo  ftrike  the  Senfes  with  the  deepefi  Violet  in  that 
Region.  And  by  the  fame  Argument,  the  Drops 
.in  the  Regions  between  g  and  h,  fhall  ftrike  the 
Senfes  with  the  intermediate  Colours,  in  the  Order 
which  their  Degrees  of  Refrangibility  require  (i.  e.) 
in  the  Progrefs  from  g  to  h,  or  from  the  infide  of  the 
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Bow  to  the  outer,  in  this  Order:  Red,  Orange, 
Yellow,  Green,  Blue,  Indico,  Violet.  And  fince 
thefe  4  Lines  of,  o  f  o  gy  o  h,  may  be  fituated 
any  where  in  the  above  mentioned  Conical  Surface, 
what  is  faid  of  the  Drops  and  Colours  in  thefe  Lines, 
is  to  be  underftood  of  the  Drops  and  Colours  every 
where  in  thefe  Superficies. 

Thus  fhall  there  be  made  two  Bows  of  Colours, 
an  interior  and  ftronger,  by  one  Reflexion  in  the 
Drops,  and  an  exterior  and  fainter  by  two  3  for  the 
Light  becomes  fainter  by  every  Reflexion :  And 
their  Colours  fhall  lie  in  a  contrary  Order  to  one 
another,  the  Red  of  both  Bows  bordering  upon  the 
Space  g  f  which  is  between  the  Bows.  The 
Breadth  of  the  interior  Bow/’o  <?,  meafured  a-crofs 
the  Colours  fhall  be  iu  45',  and  the  breadth  of  the 
exterior  gob,  fhall  be  30  10' 3  and  the  Didance 
between  g  0  f,  fhall  be  8°  55'.  The  greatefl  Semi¬ 
diameter  of  the  innermod,  (/.  e.)  the  Angle  p  0  f 
being  4a0  2'  3  and  the  lead  Semidiameter  of  the 
outermofl^>  0  g  being  50°  57'.  Thefe  are  the  Mea- 
fures  of  the  Bows,  fuppefing  the  Sun  to  be  a  Point  3 
but  by  the  breadth  of  his  Body,  the  breadth  of  the 
Bows  will  be  increafed,  and  their  Didance  decreafed 
by  half  a  Degree. 

This  Explication  of  the  Rain-bow  is  yet  farther 
confirmed,  by  the  known  Experiment  of  hanging 
up  in  the  Sun-fhine  a  Glafs-globe  filled  with  Water  3 
and  then  viewing  it  in  fuch  a  Podure,  that  the 
Rays  which  come  from  the  Globe  to  the  Eye  may 
contain  with  thcSun’s  Rays  an  Angle  of  either  42  or 
50  Degrees:  For  if  the  Angle  be  about  42  or  43 
Degrees,  the  Spectator  fuppofe  at  0  (in  the  preced. 
Fig.)  fhall  fee  a  full  red  Colour  irl  that  fide  of  the 
Globe  which  is  oppofed  to  the  Sun,  as  is  reprefen- 
ted  at  f  And  if  that  Angle  become  lefs  (fuppofe  by 
depreffing  the  Globe  to  e)  there  will  appear  other 
Colours,  Yellow,  Green  and  Blue  fucceffively,  in 
the  fame  fide  cf  the  Globe.  But  if  the  Angle  be 
made  about  50  Degrees,  (as  fuppofe  by  lilting  up 
the  Globe  tog,)  there  will  appear  a  red  Colour  in 
that  fide  of  the  Globe  which  is  towards  the  Sun  : 
And  if  the  Angle  be  made  greater,  (fuppofe  by 
lifting  up  the  Globe  to  h )  the  Red  will  turn  fuc- 
ceffively  to  the  other  Colours,  Yellow,  Green,  Blue, 
The  fame  thing  may  be  done  (as  the  Author 
tried)  letting  the  Globe  red,  and  only  railing  and 
depreffing  the  Eye,  or  moving  it  fo,  as  to  make  the 
Angle  of  a  jud  Magnitude.  „ 

Marine  RAINBOW  a  Phenomenon  fometimes 
obferved  in  a  much  agitated  Sea,  when  the  Wind 
fweeping  part  of  the  tops  of  the  Waves  carries  them 
aloft  5  fo  that  the  Sun’s  Ray  falling  upon  them  are 
refrained,  £SY.  as  in  a  common  Shower,  and  paint 
the  Colours  of  the  Bow  3  feme  Authors  have  obfer¬ 
ved  that  the  Colours  of  this  Bow  are  lefs  lively, 
dillindt  and  of  a  lefs  Duration  than  thofe  ot  the 
common  Bow  are  3  and  that  there  are  fcarce  more 
than  two  Colours  diflinguifhable,  viz.  a  dark  Yellow 
on  the  Side  next  the  Sun,  and  a  pale  Green  on  the 
oppofite  Side,  but  thefe  Marine  Sows  appear  in  a 
Pofition  oppofite  to  the  common  Bow,  i.  c.  the 
Concave  Side  is  turned  upwards  and  alfb  appear  in 
Number,  there  being  fometimes  20  or  30  feen  toge¬ 
ther  and  that  at  Noon  Day. 

RAINS :  Our  Seamen  call  the  Trail  of  the  Sea 
to  the  Northwards  of  the  Equator  betw.  4  and  10 
Degrees  of  Latitude,  and  lying  between  the  Me¬ 
ridian  of  Cape  Verde ,  and  that  of  the-  Eaftermoft 
Iflands  of  the  fame  Name,  or  of  the-  Cape  Verde 
Blands,  they  call  this  the  Rains  :  Becaufe 


there  are  almod  continual  Calms,  conflant  Rains, 
and  Thunder  and  Lightning  to  a  drange  Degree 
there  3  and  the  Winds,  when  they  do  ever  blow, 
are  only  fmall  uncertain  Guds,  and  fhift  about  all 
round  the  Compafs  3  fo  that  Ships  are  fometimes 
here  detained  a  long  while,  and  can  make  but  very 
little  way. 

RANDEZVOUS,  in  a  Military  Senfe,  is  a 
Place  appointed  by  the  General  of  an  Army,  for 
all  the  Forces  to  meet  on  a  Day  appointed  3  let  what 
Weather,  &c.  happen  that  will. 

RAISER  [in  Building]  a  Board  fet  an  edge 
under  the  forefide  of  a  Step  or  Stair. 

RAKE  of  a  Ship ,  is  fo  much  of  her  Hull  as 
overhangs  at  both  ends  of  her  Keel.  The  pai;t  of  it 
which  is  before,  is  called  her  Rake  forward  on  3  and 
that  part  which  is  at  the  letting  on  of  the  Stern- 
Pod,  is  called  her  Rake  aft-ward  on :  When  a 
Ship  hath  but  a  fmall  Rake  forward  on ,  but  is 
built  with  her  Stern  too  flrait  up,  fhe  is  called 
Bliiffe-headed. 

The  common  Proportion  for  a  Ship’s  Rake  for¬ 
ward  on ,  is  more  than  a  Third,  but  lefs  than  4  the 
length  of  her  Keel :  and  the  Rake  aft  is  about  a  4th 
or  5th  of  her  Rake  before.  Tho’  in  this  Proportion, 
there  is  no  certainty,  fome  Nations ,  and  fome 
Carpenters  building  with  longer  Rakes  than  others. 
A  Long  Rake  forward  on ,  if  a  Ship  have  alfo  a 
good  fat  Bow ,  gives  her  a  good  Way,  and  helps  her 
to  keep  a  good  Wind  3  but  then  this  makes  her  apt 
to  pitch  under  Water  in  a  Head-Sea,  and  befides  is 
a  great  Strefs  and  Charge  to  a  Ship,  becaufe  fhe 
over-hangs  fo  a  Head.  Therefore  the  middle  Pro¬ 
portion  is  bed,  confidering  all  things. 

RAKE  of  the  Rudder.  See  Rudder. 

RAKED  Table  a  Term  in  Arch i tenure.  See 
Tabic. 

RAM  Head,  is  the  Name  of  a  great  Block  (a- 
board  a  Ship)  belonging  to  the  Fore  and  Main- 
Halliards  3  it  hath  in  it  3  Shivers,  into  which  the 
Halliards  are  put,  and  at  its  Head  the  Tyes  are 
reeved  into  an  Hole  made  there  for  that  Purpofe. 

RAMIFICATION,  is  a  Cohesion  of  fmall 
Branches  iffuing  out  from  one  large  one.  Thus  in 
Anatomy ,  the  feveral  Branches  of  th o  Aorta  or  Great 
Artery ,  by  which  the  Arterial  Blood  is  convey’d  to 
all  the  extream  Parts  of  the  Body,  are  called  the 
Ramifications  of  the  Artery  3  and  when  they  are  ex¬ 
ceeding  fmall,  they  are  called  Capillary  Arteries  3 
which  lee. 

RAMMER,  is  a  Staff  with  a  round  piece  of 
Wood  at  one  end,  in  order  to  drive  home  the  Pow. 
der  to  the  Breech  of  the  Great  Gun,  as  alfo  the  Shot 
and  the  Wad,  which  keeps  the  Shot  from  rowling 
out.  At  the  other  end  of  thefe  Rammer sy  are  ufual- 
ly  rolled  in  a  certain  Piece  of  Ships-skin  fitted  to 
the  Bore  of  the  Piece,  in  order  to  clear  her  after  Ihe 
has  been  difeharged  :  And  this  is  called  Spunging 
the  Piece. 


RAMPANT :  the  Term  in 
Heraldry  for  a  Lion,  or  any  Beaft 
of  Prey,  in  a  Pofture  of  Climbing, 
or  Standing  upright  on  his  hinder 
Legs,  and  rearing  up  his  Fore-feet, 
’Tis  different  from  Salient,  which  is 
a  Pofture  not  fo  ereft.  See  Salient. 
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RAMPART,  in  Fortification,  is  the  Mafs  of 
Earth  which  is  raifed  about  the  Body  of  any  Place, 
to  cover  it  from  Great  Shot,  and  confifts  of  feveral 
Sajlions  and  Curtains  3  having  its  ‘Parapet,  Plat¬ 
form ,  interior  and  exterior  Tains ,  and  Per  me,  as 
alfo  fometimes  a  Stone  Wall,  and  then  they  fay  it  is 
Lined.  The  Soldiers  continually  keep  Guard  here, 
and  Pieces  of  Artillery  are  Planted  for  the  Defence 
of  the  Place. 

The  Height  of  the  Rampart  mull:  not  exceed  three 
Fathom,  as  being  fufficient  to  cover  the  Houles 
from  the  Batteries  of  the  Cannon  :  Neither  ought 
its  Thicknefs  to  be  above  ten  or  twelve,  unlefs  more 
Earth  be  taken  out  of  the  Ditch,  than  can  be  o- 
therways  bellowed. 

The  Ramparts  of  Half-Moons  are  the  better  for 
being  low,  that  the  fmall  Fire  of  the  Defendants 
may  the  better  reach  the  Bottom  of  the  Ditch  5  but 
yet  it  muft  be  fo  high,  as  not  to  be  commanded  by 
the  Covert-way. 

RAMUS  Anterior ,  Sc.  Verne  Subcut ane# ,  is  a 
Branch  of  the  Subcutaneous  Vein,  (which  takes  its 
Name  from  its  fhallow  running  jufb  under  the  Skinj 
and  is  it  felf  a  Branch  of  the  Safilica  3  it  goes  under 
the  Mufcles  of  the  Ulna  to  the  little  Finger,  where 
it  joins  a  Branch  of  the  Cephalica. 

RAMUS  j Vojlerior,  another  Branch  of  the  Sub¬ 
cutaneous  Vein  of  the  Arm,  running  near  the  El¬ 
bow  •  it  fends  out  a  Branch  which  goes  to  the  Wrift, 
then  it  unites  with  the  Cephalica  Interior ,  and  forms 
the  Mediana. 

RANDOM  Shot,  is  a  Shot  made  when  the 
Muzle  of  a  Gun  is  raifed  above  the  Horizontal 
Line,  and  is  not  defigned  to  fhoot  direXly  or  Point- 
blank.  The  utmoft  Random  of  any  Piece,  is  about 
ten  times  as  far  as  the  Bullet  wi  11  go  Point-blank  3 
and  the  Bullet  will  go  fartheft  when  the  Piece  is 
mounted  to  about  45  Degrees  above  the  Level- 
Range.  The  Difiance  of  the  Random  is  reckoned 
from  the  Platform  to  the  Place  where  the  Ball 
firft  Grazes. 

RANGE,  a  Term  in  Gunnery,  fignifying  the 
Line  a  Shot  goes  in  from  the  Mouth  of  the  Piece. 
If  the  Bullet  go  in  a  Line  parallel  to  the  Horizon, 
that  is  called  the  Right  or  Level- Ronge  3  if  the  Gun 
be  mounted  to  45  Degr.  then  will  the  Ball  have  the 
higheft  or  utmoft  Range,  and  fo  proportionably  all 
others  between  00  Degr.  and  45°,  are  called  the 
Intermediate  Ranges. 

RANGES,  in  a  Ship,  are  two  Pieces  of  Timber 
going  a-crofs  from  Side  to  Side  3  one  aloft  on  the 
Eore-Cajlle  a  little  abaft  the  Foremajl 5  and  the  o- 
ther  in  the  Peak-Head  before  the  Wouldings  of  the 
Sow- Sprit. 

That  in  the  Fore-Caftle,  is  fafiened  into  the  Tim¬ 
bers  of  the  Ship’s  Sides,  and  hath  two  Knees  about 
the  Middle,  on  either  Side  the  Foremafi,  fafiened 
to  the  Deck  and  the  Timber,  in  which  the  Top-Sail- 
Sheets  run  in  a  Shiver :  In  it  alfo  are  feveral  Wood¬ 
en  Pins  to  belay  the  Fore-bowling ,  the  Fore-Fuck , 
and  the  Fore-loof  Hook. 

That  in  the  Beak-  Head  lies  in  the  Form  of  the 
orher,  and  hath  the  Sprit-Sail,  and  Sprit-Sail- Top- 
Sail-Sheets  and  Ropes  belayed  about  its  Pins. 

RANGER,  is  a  Sworn  Officer  of  the  Foreft, 
whereof  there  are  Twelve:  His  Bufinefs  chiefly 
confifls  in  three  Points  3  To  walk  daily  through 
his  Charge,  to  fee,  hear,  and  enquire,  as  well  of 
Trefpaffes,  as  Trefpaffers  in  his  Bailywick  5  To 
drive  the  Beads  of  the  Forefls,  both  of  Venery 
and  Chafe,  out  of  the  Disforefted  into  the  Forefted 
Lands  3  And,  To  prefent  all  Trefpafles  of  the 


Foreft.  This  Ranger  is  made  by  the  King’s  Let- 
ters-Patent,  and  hath  yearly  Penfion  out  of  the 

Exchequer. 

RANK,  in  a  Military  Senfe  is  the  Order  or 
ftrait  Line  made  by  the  Soldiers  of  a  Battalion,  or 
Squadron  drawn  up  fides  by  fide,  Doubling  of  Ranks 
is  putting  two  into  one. 

RANULA.  See  Hypoglcff'im. 

RANULARES,  are  thofe  Branches  of  the  ex¬ 
ternal  Jugular  Veins  which  run  to  the  Tongue,  and 
are  very  apparent  under  it. 

RAPACIOUS  Animals ,  are  in  general  fuch  as 
live  upon  Prey :  And  ’tis  a  general  Divifion  of  Birds, 
into  fuch  as  are  Rapacious  and  Carnivorous ,  and 
fuch  as  are  Frugivorous.  The  CharaXeriftick  notes 
of  Birds  of  Prey  are  3  that  they  have  a  great  Head 
and  a  fhort  Neck,  hooked,  ftrong  and  fharp  pointed 
Beak  and  Talons,  fitted  for  rapine  and  tearing  of 
Flefh;  ftrong  and  brawny  Thighs  for  ftrikingdown 
their  Prey  :  A  broad  thick  flefhy  Tongue  like 
that  of  a  humane  Creature  3  12  Feathers  in  their 
Train  3  and  14  flag  Feathers  in  each  Wing.  The 
two  Appendices ,  or  blind  Guts,  are  always  very 
fhort  3  They  have  a  Membranous  Stomach,  and 
not  a  Milfculous  one  or  a  Gizard ,  fuch  as  Birds 
have  that  live  on  Grain :  They  are  very  fharp- 
fighted,  and  are  not  Gregarious ,  but  Solitary  gene¬ 
rally  fpeaking,  though  Vultures  will  fly  50  or  60  in 
4 Company. 

RAPHA,  in  Anatomy,  is  a  Ridge  or  Line  which 
runs  along  the  Under-fide  of  the  Penis ,  and  reach¬ 
ing  from  the  Frcenum  to  the  Anus ,  divides  the 
Scrotum  and  Perineum  in  two.  This  line  is  not 
ufually  cut  in  the  Grand  Operation  of  cutting  for 
the  Stone,  becaufe  ’tis  both  harder  than  the  reft  of 
the  Skin  there-abouts,  and  alfo  becaufe  you  muft 
then  cut  upon  the  Interftices  of  the  Mufcles,  which 
will  make  the  Re-union  the  more  difficult. 

RAPHE.  See  Satura . 

RAPINE,  in  Law  3  to  take  a  Thing  in  private 
againft  the  Owner’s  Will,  is  properly  Theft  3  but  to 
take  it  openly,  or  by  Violence,  is  Rapine. 

RAPSODY,  pct^lalta  originally  fignifies  a  Con¬ 
nexion  together,  or  a  Repetition  of  a  vaft  Number 
of  Heroick  Verfes,  fuch  as  thofe  of  Homer ,  &c. 
But  now  we  ufually  underlland  by  it,  a  long, 
tedious,  impertinent  fpinning  out  of  a  Difcourfe 
to  little  or  no  Purpofe,  or  Benefit  to  the  Reader. 

RAPTU  HcCredis  3  is  a  Writ  lying  for  the  taking 
away  of  an  Heir  holding  in  Soccage  5  of  which  there 
are  two  Sorts  3  one  when  the  Heir  is  Married,  the 
other  when  he  is  not.  Of  both  thefe,  fee  the  Reg- 
Orig.  Fol.  1^9. 

RARE  Bodies,  are  fuch  as  have  more  Space,  or 
take  up  more  Room  in  Proportion  to  their  Matter, 
than  other  Bodies  do. 

RAREFACIENTIA,  rarifying  Remedies,  are 
fuch  as  by  diflipating  a  little  the  Vapours  and 
Humours,  make  the  Pores  of  Bodies  larger. 

Slanchard. 

RAREFACTION,  of  any  natural  Body,  is 
when  it  takes  up  more  Dimeniions,  or  a  larger  Space 
than  it  had  before. 

There  are  three  Ways  of  Explicating  of  Rare- 
faXion. 

1.  That  of  the  Arifotelians ,  which  is  called  the 
Rigorous  Way,  whofuppofe  the  fame  Body  doth  not 
only  obtain  a  greater  Space  in  RarefaXion,  but  alfo 
adequately  fill  it  3  and  acquires  larger  Dimenfions, 
without  either  having  any  Pores  or  Vacuities  between 
its  Corpufcles,  or  admitting  any  other  Body  or  fubtle 
Matter  to  be  joined  with  them.  2.  That 
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2.  That  of  the  Cartefians ,  which  was  alio  the 
Opinion  of  many  of  the  Old  Philofophers,  who 
affet  t,  That  in  Rarefaction  the  Pores  of  the  rarefied 
Body  are  dilated,  and  replenifhed  with  fome  fine 
fubtle  and  ethereal  Subftance,  which  infinuates  it 
felf  freely  into  the  Interfaces  between  its  disjoined 
Particles. 

5.  That  of  the  Atomifts  or  Vacuifs,  who  fuppofe 
the  Parts  of  the  rarefied  Body  to  be  disjoined  and 
removed  farther  from  each  other,  and  yet  no  other 
Body  (neceffarilyj  comes  in  between  them.  See 
this  explained  under  Air. 

RAREFACTION,  in  Phyfics,  the  Aftion 
whereby  a  Body  is  render’d  Rare  ,  that  is,  where¬ 
by  it  comes  to  poflefs  more  room,  or  appear  under 
a  larger  Bulk,  without  any  Acceffion  of  new 
Matter. 

Rarefaction  is  oppofed  to  Condenfation. 

In  StriClnefs,  however,  our  more  accurate  Writers 
reftrain  Rarefaction  ro  that  Expanfion  of  Mafs  into 
a  larger  Bulk,  which  is  effe&ed  by  means  of  Heat  3 
all  Expanfion  from  other  Caufes  they  call  Dilatation. 

The  Cartefahs  deny  any  fuch  as  abfolute  Rare¬ 
faction,  Extenfions,  with  them,  conftituting  the 
Effence  of  Matter,  they  arc  obliged  to  hold  all 
Extenfion  equally  full. 

Hence,  they  make  RarefaCiion  to  be  no  other 
than  an  Aeceflion'  of  frefh,  fubtile,  and  infeniible 
Matter,  which  entering  the  Parts  of  a  Body,  fenfibly 
di fiends  them. 

’Tis  by  RarejaClion  that  Gunpowder  has  its 
Effects;  and  to  the  fame  Principle  we  owe  our 
JEolipilys.  Thermometers,  See. 

The  Degree  to  which  the  Air  israrefyable  exceeds 
all  Imagination  3  Merfennus ,  long  ago,  by  means  of 
an  intenfc  Heat,  found  that  the  Air  might  be  rari- 
fied,  fo  as  to  poflefs  more  than  70  times  its  former 
Space. 

Mr.  Foyle  afterwards  found,  that  Air  by  its  own 
Elafiicity,  and  without  the  help  of  any  Heat,  would 
dilate  its  felf  fo  as  to  take  up  9  times  its  foi’mer 
Space  3  then  31  times  3  then  6 03  then  1503  at 
length,  by  many  Degrees  he  found  it  would  reach  to 
8000  times,  then  iucoo,  then  13679. 

Such  is  the  Rarefaction  of  common  Air,  from  its 
Principle  of  Elafiicity,  and  without  previous  C011- 
denfa.ticn  3  but  if  it  be  comprefi’d,  the  fame  Author 
found  its  greatefi  Space  when  moll  ratified,  is  to  its 
leaft  \vhen  mod  condens’d,  as  5  50000  to  1. 

Such  an  immenfe  RarejaClion ,  Sir  Ifaac  Re-tv  ton 
fhews,  is  inconcievable  on  any  other  Principle  than 
that  of  a  repelling  Force  inherent  therein,  whereby 
its  Particles  mutually  fly  from  one  another. 

This  repelling  Force  he  oblerves  is  much  more 
confiderabie  in  Air  than  in  other  Bodies,  as  being 
generated  from  the  moil  fix’d  Bodies,  and  that  with 
Difficulty,  and  fcarce  without  Fermentation,  thofe 
Particles  being  always  found  to  fly  each  other  with 
the  moll  Force,  which,  when  in  Contact,  co-here 
the  moil  firmly. 

The  Members  of  the  French  Royal  Academy 
have  beftowed  a  world  of  Attention  on  the  different 
Rarefactions ,  or  rather  the  different  Rarities  of  the 
Air  at  different  Heights,  Mr.  Jvfanotte  efiabliihed 
this  as  a  Principle,  from  Experiments  that  the  dif¬ 
ferent  Rarefactions  or  Condenfations  of  the  Air 
follow  the  Proportion  of  the  Weights  wherewith  ’tis 
prefs’d. 

Hence,  fuppofing  the  Mercury  in  the  level  of 
the  Sea  fufpended  to  28  Inches,  which  is  the 
Weight  of  the  whole  Atmofphere  3  and  that  60 


Foot  Height  of  Air  are  equivalent  to  a  Line,  or  T| 
of  an  Inch  of  Mercury  3  fo  that  the  Barometer  a,t 
the  Height  of  60  Foot  from  the  Sea,  would  fall  a 
Line  3  ’tis  eafy  finding  what  Height  of  Air  would 
be  equal  to  a  Second,  or  any  other  Line  of  Mercury. 
For  as  28  Inches  of  Mercury ,  Ti  are  to  28  Inches, 
fo  is  the  Height  of  60  Foot  of  Air,  to  a  fourth 
Term  3  which  is  the  Height  of  Air  correfponding  to 
a  Second  Line  of  Mercury. 

And  after  the  fame  Manner  may  the  Heights  of 
Air  correfponding  to  each  Line  be  found  3  which 
will  make  a  Geometrical  Progrcffion,  the  Sum 
whereof  will  be  the  whole  Height  of  the  Atmo¬ 
fphere,  of  confequence  a  certain  Part  of  that  Sum 
will  be  the  Height  of  a  Mountain  3  at  whole  Top 
a  Barometer  fhali  have  funk  a  certain  Quantity. 

Meff.  Caffini  and  Maraldi,  upon  mcafaring  the 
Heights  of  feveral  Mountains,  found  that  this  Pro- 
greffion  of  Mr.  Mariotte ,  was  defe&ive  3  that  it  al¬ 
ways  gave  the  Fleight  of  the  Mountains,  and  con- 
fequently  the  Rarefactions ,  lefs  than  they  really 
were  3  and  from  fome  new  Experiments,  Mr.  Amoii- 
tons  found  that  the  Principle  will  only  hold  in  the 
mean  Rarefactions ,  not  in  the  Extreams. 
RAREFACTIVES  ->  [in  Medici  nC]  Reme- 
RAREFACIENTIA  j  dies  which  open  and 
enlarge  the  Pores  of  the  Skin,  in  Order  to  give  an  eafy 
Vent  to  the  matter  of  Perfpiration. 

RASANT  Line  of  Defeii'ce,  in  Fortification,  is  a 
Line  drawn  from  the  Point  of  the  Bail  ion  along  the 
Face,  and  prolonged  till  it  come  to  the  Curtain,  and 
therefore  'hews  how  much  of  the  Curtain  will  clear 
or  fcour  the  Face.  This  is  called  alfo  the  Second 
Flank,  the  Hanking,  or  Stringent  Line. 

RASETTA,  the  fame  with  Carpus . 

RASH.  See  Ratch. 

RASPATORIUM,  or  Scalprwn  Raforiwn,  is 
a  Chirurgeon’s  Inflrument  to  ferape  or  fhave  filthy 
or  fcabby  Bones  with. 

RATCH,  is  a  fort  of  a  Wheel  of  12  large  Fangs, 
that  runneth  Concentrical  to  the  Dial  Wheel,  and 
ferveth  to  lift  up  the  Dentes-  every  Hour,  and  make 
the  Clock  firike:  and  are  by  fome  called  Rap. 

RATCHET,  in  a  Watch,  are  the  fmall  Teeth  at 
the  Bottom  of  the  Fufy  or  Barrel,  that  flop  it  in 
winding  up. 

RATE-Tythe,  is  when  Sheep  or  other  Cattle  are 
kept  in  a  Parifh  for  a  lefs  Time  than  a  Year,  the 
Owner  muft  pay  Tythe  for  them  J  ro  rata ,  according 
to  the  Cuftom  of  the  Place. 

RATE  of  a  Ship  of  War  is  its  diflinffion  as  to 
Bignefs  and  Capacity  5  and  this  is  ufualiy  accounted 
by  the  Length  and  Breadth  of  the  Gun-deck,  the 
Number  of  Guns  they  contain,  and  the  Number  of 
Men  and  Guns  they  carry.  For  fuch  Men  of  War 
as  have  their  Gun-decks  from  159  to  1)4  Feet  in 
length,  and  from  44m  50  Feet  broad:  That  con¬ 
tain  from  1313  to  1882  Tuns,  that  have  from  706 
to  800  Men,  and  carry  from  96  to  no  Guns  :  We 
reckon  of  the  Firfi  Rate. 

Second  Rate  Ships *  have  their  Gun-decks  from 
153  Feet  to  165  Feet  long  3  and  from  41  1046 
broad:  Contain  from  1086  to  1482  Tuns  3  and 
carry  from  524  to  640  Men,  and  from  84  to  90 
Guns. 

Third  Rates  have  their  Gun  decks  from  142  to 
158  Feet  in  length  3  from  37  to  42  Foot  broad  ; 
They  contain  from  871  to  12 61  Tuns  3  carry  from 
382  to  476  Men,  and  from  64  to  80  Gum. 
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Fourth  Rates  are  in  length  on  the  Gun-deck 
from  118  to  14 6  Foot,  and  from  29  to  38  broad: 
They  contain  from  448  to  915  Tuns;  carry  from 
226  to  346  Men,  and  from  48  to  60  Guns. 

Fifth  Rates  have  their  Gun-decks  from  100  to 
120  Foot  long,  and  from  29  to  31  Feet  broad: 
Contain  from  259  to  542  Tuns  3  carry  from  145  to 
190  Men,  and  from  2 6  to  44  Guns. 

Sixth  Rates  have  their  Gun-decks  from  87  to  95 
Foot  long,  and  from  22  to  25  Foot  broad:  They 
contain  from  152  to  25 6  Tuns;  carry  from  50  to 
no  Men,  and  from  16  to  24  Guns. 

Our  New-built  Ships  are  much  larger,  as  well  as 
better,  than  the  old  Ones  of  the  fame  Rate-,  and 
that  is  the  Reafon  of  the  double  Number  all  along; 
the  larger  of  which  exprefs  the  Proportions  of  the 
New-built  Ships. 

RATIFICATION,  a  Law-Term,  ufed  for  the 
Confirmation  of  a  Clerk  in  a  Prebend,  &c.  former¬ 
ly  given  him  by  the  Bifliop,  Zfc.  where  the  Right 
of  Patronage  is  doubted  to  be  in  the  King. 

RATIO.  When  two  Quantities  are  compared 
one  with  another  in  refpekl  of  their  Great ncfs  or 
Smallnefs.  That  Comp  an  [on  is  called  Ratio, ,  and 
fignif.es  the  Rate ,  Reafon  or  ‘Proportion  in  Quan¬ 
tity,  that  one  hath  to  the  other.  Though  fome, 
indeed,  confine  Ratio  or  Reafon  only  to  two  Num¬ 
bers,  and  call  it  Proportion ,  when  it  is  between  3,  4, 
or  more  Numbers  or  Quantities.  Eut  the  Word 
Proportion  is  often  ufed  inilead  of  Ratio  or  Reafon, 
to  exprefs  the  Comparifon  of  one  fingle  Quantity  to 
another,  by  very  good  Authors. 

Rational  RATIO,  is  that  which  is  as  one  Ratio¬ 
nal  Number  to  another,  e,  g,  as  3  to  4. 

Irrational  RATIO,  is  that  which  cannot  be  ex¬ 
prefs 'd  by  Rational  Numbers. 

RATIONABILES,  Expenfic,  the  Commons  of 
the  Parliament,  as  well  as  the  Proftors  of  the  Clergy 
in  Convocation  were  allow’d  their  reafon  able  Ex- 
penfes,  i.  e.  fuch  Allowance  as  the  King  confider- 
ing  the  Price  of  all  Things,  fhall  judge  meet  to 
impofe  on  the  People,  to  pay  for  the  Subfiftance  of 
their  Reprefentatives.  Thus  in  the  17 th  of  Ed¬ 
ward  II.  there  was  10  Groats  a  Day  for  Knights,  and 
and  5  for  Burgeffes,  afterwards  4  Shillings  a  Day 
for  Knights,  and  2  for  Burgeffes,  which  was  then 
accounted  a  fufficient  and  ample  Reward  for  Ex- 
pences,  Labour,  Attendance,  negleft  of  their  own 

RATIOCINATION,  a  Rational  way  of  Ar¬ 
guing. 

RATIONABILI  parte  bonorum ,  is  a  Writ  that 
lies  for  the  Wife  ag^infl:  the  Executors  of  her  Huf- 
band,  denying  her  the  third  Part  of  her  Husband’s 
Goods. 

RATIONABILIBUS  divifis,  is  a  Writ  that  lies 
where  two  Lords  in  divers  Towns,  have  Seigniories 
joining  together,  for  him  that  findeth  his  Waite  by 
little  and  little  to  have  been  encroached  upon,  a- 
gaitffi  the  other  that  hath  Encroached,  thereby  to 
rectify  their  Bounds.  And  this  is  a  King  of  Jufti- 
cies,  and  may  be  removed  by  a  Pone ,  out  of  the 
County  to  the  Common  Bench.  By  the  Civilians  it 
is  called  Judicium  finium  Regundorum. 

RATIONAL  Horizon.  See  Horizon. 

RATIONAL  fpitantities.  Any  Quantity  being 
propofed,  (Tor  which  we  may  always  put  1.)  and 
which  Euclid  fBook  10.)  calls  Rational ,  there  may 
be  infinite  others  which  arc  Commenfurable,  or  In- 
commcnfurable  to  it  5  and  that  either  Simple,  or  in 


Power.  Now,  all  fuch  as  are  Commenfurable  any 
how  to  the  given  Quantity,  he  calls  Rational  Quan¬ 
tities,  and  all  the  others  Irrational. 

RATIONAL  Integer  or  whole  Number ,  is  that 
of  which  Unity  is  an  aliquot  Part. 

RATIONAL  Fraction  or  Broken  Number ,  is 
that  which  is  equal  to  fome  aliquot  Part  or  Parts  of 
Unity. 

RATIONAL  mi xt  Numbers,  is  that  which  con- 
fids  of  an  Integer  and  a  F  ration,  or  of  an  Unity 
and  a  broken  Number. 

RATIONAL  Ratio  is  a  Ratio,  the  Terms  of 
which  are  rational  Quantities,  or  a  Ratio  which  is 
as  one  rational  Number  to  another,  e ,  g ,  as  3,  to  9. 

RATIONALE  an  Account  or  Solution  of  fome 
Opinion,  Adion,  Hypcthefis,  Phenomenon,  or  the 
like  on  Principles  of  Reafon. 

RATIONIS  as  fin  Anat omy]  the  Bone  of  the 
Forehead,  otherwife  called  cs  frontis. 

RATION,  is  now  in  the  Army,  a  word  in  ufe 
for  a  certain  Proportion  of  Ammunition-Bread  or 
Forrage  dillributed  to  every  Man  in  the  Army,  as 
his  Portion  for  fuch  a  Time. 

RATLINES,  (or  as  the  Seamen  call  them,  Rat¬ 
lings )  are  thofe  Lines  which  make  the  Ladder  Steps, 
to  get  up  the  Shrouds  and  Puttocks ;  therefore  they 
are  called  the  Ratlings  of  the  Shrouds. 

RAVELIN,  in  Fortification,  is  a  fmall  Trian¬ 
gular  Work  compofed  only  of  two  Faces,  which 
make  a  Saliant  Angle,  without  any  Flanks.  It  is 
generally  railed  before  the  Curtains  or  Counter- 
fcarp,  and  commonly  called  a  Half-Moon  by  the 
Soldiers* 

A  Ravelin  is  like  the  Point  of  a  Baftion  with 
Flanks  cut  off.  The  Reafon  qf  its  being  placed 
before  a  Curtain,  is  to  cover  the  oppofite  Flanks  of 
the  two  next  Baftions.  ’Tis  ufed  alfo  to  cover  a 
Bridge  or  a  Gate  ;  and  ’tis  always  placed  without 
the  Moat. 

What  the  Engineers  call  a  Ravelin,  the  Soldiers 
generally  call  a  Half- Moon,  which  fee. 

RAVISHMENT  de  Garde  was  a  Writ  that  for¬ 
merly  lav  for  the  Guardian  by  Knights  Service ,  or 
in  Socccge,  againft  him  that  took  away  from  him 
the  Body  of  his  Ward. 


RAVISSANT  [in  Heraldry']  is 
a  Term  ufed  to  exprefs  the  Poilure 
of  a  Wolf  half  raifed,  as  it  were  juft 
fpringing  forwards  upon  his  Prey  ; 
fee  the  Figure. 


_  RAYONNANT  [in  Heraldry] 
fignifies  darting  forth  Rays,  as  the 
Sun  does  when  it  Urines  out.  So  a 
Crofs  Rayonnant  is  one  which  has 
Rays  of  Glory  behind  it,  darting  out 
from  the  Center  to  all  the  Quarters 
of  the  Efcutcheon,  as  in  the  Figure. 
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RAY  Common  is  a  right  Line  drawn  from  the 
Point  of  the  Concourfe  of  the  two  Optical  Axes, 
through  the  middle  of  the  right  Line  which  paffeth 
by  the  Centre  of  the  Pupil  of  the  Eye. 

RAY  Direft,  is  that  which  is  carried  from  a 
Point  of  the  vifible  Object  direftiy  to  the  Eye, 
through  one  and  the  fame  Medium. 

RAY 


RAY 


RAY 


RAY  of  Incidence,  or  Incident  Ray,  in  Catop- 
tricks,  is  a  right  Line,  which  tails  from  fome  Point 
of  an  Objeft  upon  the  Surface  of  the  Looking-Giafs 
or  polifhed.  Metal. 

RAY  of  Incidence,  or  Incident  Ray,  in  Diop- 
tricks,  is  the  Ray  of  Light  which  goes  in  a  right 
Line  from  a  certain  Point  of  the  vifible  Object 
in  one  Medium,  until  it  meet  with  a  Second 
Medium. 

RAY  in  Opticks,  is  a  Line  imagined  to  pafs 
from  the  Eye  towards  theGbjeCI,  or  from  the  ObjeCl 
towards  the  Eye,  and  is  called  a  Vifual  Ray.  But 
there  is  alfo  a  Pyramid  of  Rays,  which  ftrike  the 
‘Tunica  Ret/na  of  the  Eye,  and  are  broken  or  re¬ 
fracted  in  the  Chryftailine. 

RAYS  of  Light  with  Regard  to  Opticks,  are  by 
Sir  If.  New  ton  confidercd,  as  the  lafi  Tarts  of  that 
winder ful  Fluid 3  and  that  as  well  fitch  as  are 
fueceflflvc  in  the  fame  Lines  as  contemporary  in  fe¬ 
ver  al  Lines  :  For  ’tis  manifeft  that  Light  confifts  of 
Parts  both  fucceflive  and  contemporary  3  bccaufe  in 
the  fame  place  you  may  (lop  that  which  comes  one 
moment,  and  let  pals  that  which  comes  prefenrly 
after,  and  in  the  fame  Time  you  may  Pop  it  in  any 
one  place,  and  let  it  pafs  in  another.  Wherefore 
the  leaf!  Light,  or  part  of  Light,  which  may  be 
ftopt  alone  without  the  reft  of  the  Light  3  or  propa¬ 
gated  alone,  or  do  or  fuffer  any  thing  alone,  which 
.tiie  reft  of  the  Light  does  not,  or  fufters  nor,  he  calls 
a  Ray  of  Light. 

The  Mathematicians  indeed  ufually  confider  the 
Rays  ofLighttobe  lanes  reaching  from  the  lumi¬ 
nous  Body  ro  that  illuminated  3  which  were  juft  if 
Light  were  propagated  in  an  inftant,  as  fome  have 
fuppofed:  But  the  Obfervations  of  the  Edipfes  of 
Jupiter's  Satellites  made  firft  by  Mr.  Router ,  do' 
/hew  that  ’tis  propagated  in  Time,  and  in  particular 
that  it  takes  up  about  7  Minutes  in  moving  from 
the  Sun  to  the  Earth. 

The  incomparable  Sir  If  Newton  in  his  Opt. 
Book  *.  Part  5.  p.  65.  After  having  premifed 
p.  50.  that  thole  Surfaces  of  tranfparent  Bodies  re¬ 
flect  tbegreateft  Quantity  of  Light,  w'hich  have  the 
greateft  RefraB'wg  Power  3  and  alfo  that  in  the 
Confines  of  equally  refra&ir.g  Mediums  there  is  no 
Reflexion  3  and  at  peg.  45.  That  the  Tranfparent 
parts  of  Bodies  according  to  their  feveral  Sizes 
muft  reflect  Rays  of  one  Colour,  and  tranfmit  thofe 
of  another  on  the  fame  Grounds,  that  thin  Plates 


or  Eubbies  do  tranfmit  or  reficCt  thole  Rays  5 
which  he  takes  to  be  the  ground  of  all  their  Co¬ 
lours  :  proceeds,  in  the  Eighth  Propofition,  to  en¬ 
quire  into  the  Caufe  of  the  Rays  of  Lights  being 
refle&ed,  and  he  /hew's  that  the  Caufe  of  Reflexion 
is  not  the  impinging  of  Light  on  the  folid  or  im¬ 
pervious  Parts  ol  Bodies  as  hath  commonly  been 
Relieved,  as  appears  from  the  following  Confider- 


ations, 

(Q  That  in  the  Palfage  of  Light  out  of  Glafs 
into  Air,  there  is  a  Reflexion  as  ftrong  as  in  its 
Palfage  out  of  Air  into  Glafs,  and  rather  fome- 
thing  ftronger,  and  much  ftronger  than  in  its  Paf- 
lage  out  of  Glafs  into  Water :  And  it  feems  not 
probable  that  Air  Ihould  have  more  refleCiing 
Parts  than  Water  or  Glafs.  But  if  that  could  be 
fuppofed  it  w’ould  not  do,  becau/e  the  Reflexion  is 
as  ftrong  or  ftronger  when  the  Air  is  drawn  away 
from  the  Glafs  fas  fuppofe  in  the  exhaufted  Re¬ 
ceiver  of  Mr  ‘Boyle's,  Air-pump,)  as  when  it  is  ad¬ 
jacent  to  it. 

(2.)  If  Light  in  its  Palfage  from  Glafs  to  Air  be 
incident  more  obliquely  than  an  Angle  of  40  or  41 


gr.  it  is  wholly  reflected  3  but  if  lefls  obliquely ,  it  is 
in  a  great  Meafure  tranfmitted.  Now  it  is  not  to 
be  imagined  that  Light  at  one  Degree  of  Obliquity 
Ihould  meet  with  Pores  enough  in  the  Air  to  rranf- 
mit  the  greateft  Part  of  it,  and  at  another  Degree 
of  Obliquity  Ihould  meet  with  nothing  but  Parts  to 
refleft  it  wholly  3  efpecially  confidcring  that  in  its 
Palfage  out  of  the  Air  into  Glafs,  how  obliquely  fo- 
everit  falls,  it  finds  Pores  enough  in  the  Glafs  to 
tranfmit  the  greateft  Part  of  it.  If  it  be  faid  that 
it  is  not  rcfleCIed  by  the  Air  but  by  the  utmoft 
Superficial  Parts  of  the  Glafs  3  there  is  ftill  the  fame 
Difficulty :  Befides,  that  fuch  a  Suppofition  is  un¬ 
intelligible,  and  will  alfo  appear  to  be  fiilfe  by  ap¬ 
plying  Water  behind  fome  part  of  the  Glafs  inftead 
of  Air.  For  fo  in  a  convenient  Obliquity  of  the 
Rays,  as  fuppofe  of  45  or  4 6  gr.  at  which  they 
are  all  refle&ed,  where  the  Air  is  adjacent  to  the 
Glafs,  they  /hall  be  in  a  great  Meafure  tranfmitted 
where  the  Water  is  adjacent  to  it :  Which  argues, 
that  their  Reflexion  or  Tranfmilfion  depends  on 
the  Conftitution  of  the  Air  and  Water  behind  the 
Glafs,  and  not  on  the  ftriking  of  the  Rays  upon  the 
Parts  of  the  Gla/s. 

( ?,.)  If  the  Colours  made  by  a  Prifm  placed  at  the 
Entrance  of  a  Beam  of  Light  into  a  darkned  Room, 
be  fucceffively  caft  on  a  fecond  Prifm  placed  at  a 
greater  Diftance  from  the  former,  in  fuch  manner 
that  they  are  all  alike  incident  upon  it  3  the  fecond 
Prifm  may  be  fo  inclined  to  be  Incident  Rays,  that 
thofe  w'hich  are  of  a  blue  Colour  /hall  all  be  re- 
fle&ed  by  it,  and  yet  thofe  of  a  red  Colour  pretty 
copioufly  tranfmitted.  Now  if  the  Reflexion  be 
caufed  by  the  Parts  of  Air  and  Gla/s,  how  comes 
the  Blue,  at  the  fame  Obliquity  of  Incidence, 
wholly  to  impinge  on  thofe  Parts  fo  as  to  be  all 
reflected,  and  yet  the  Red  find  Pores  enough  to  be 
in  a  great  Meafure  tranfmitted  ? 

(4.)  Where  2  Glafles  touch  one  another,  as  he 
/hews  in  the  firft  Obfervation,  there  hr  no  fenfible 
Reflexion,  yet  why  fliould  not  the  Rays  of  Light 
impinge  on  the  Parts  of  Gla/s,  as  much  when  conti¬ 
guous  to  other  Glafs,  as  when  fo  to  Air? 

(y)  When  the  Top  of  a  Bubble  of  Water  jn 
Qbf.  17.  at  laft  began  to  grow  very  thin,  there 
was  fo  very  little  Light  reflected  from  it,  that  it 
appeared  intenfely  black  3  and  yet  round  about 
where  the  WTater  was  thicker,  the  Reflexion  was 
fo  ftrong  as  to  make  the  Water  to  appear  very 
white 

Nor  is  it  only  at  the  leaft  Thicknefs  of  Bubbles 
and  thin  Plates  that  there  is  no  manifeft  Reflexion, 
but  at  many  others  continually  greater  and  greater  : 
For  he  found  fin  Obier.  15.)  that  Rays  of  the  fame 
Colour  were  by  turns  tran/mitted  at  one  Thicknefsy 
and  refle&ed  at  another,  for  an  indeterminate  Num¬ 
ber  of  Succeftions  3  and  yet  in  the  Surface  of  the 
thinned  Body,  where  it  is  of  any  one  Thicknefs, 
there  are  as  many  Parts  lor  the  Rays  to  impinge 
on,  as  where  it  is  of  any  other  Thicknefs. 

( 6.)  If  Reflexion  were  caufed  by  the  Parts  of 
reflecting  Bodies,  it  would  be  impoflible  for  thin 
Plates  or  Bubbles  at  the  flame  place  to  refleCt  the 
Rays  oi  one  Colour  and  tranfmit  thofe  of  another, 
as  by  the  1 3  and  1 5  Obfervations  ’tis  plain  they 
do  :  For  it  is  not  to  be  imagined  that  at  one  Place 
the  Rays  which  (for  inftancej  exhibit  a  Blue , 
fhould  have  the  Fortune  to  dafti  upon  the  Tarts  3 
and  thofe  which  exhibit  a  Red  /hould  fall  upon  the 
Tores  of  the  Body:  And  then  at  another  Place, 
where  the  Body  is  cither  a  little  thicker  or  thinner  3 
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that  on  the  contrary,  the  'Blue  fhould  fall  on  its 
{ "Pores ,  and  the  Red  upon  its  Rarts  polifhed. 

(7.)  Wete  the  Rays  of  Light  reflated  by  im¬ 
pinging  on  the  folid  Parts  of  the  Bodies,  their  Re¬ 
flexions  from  thcfe  Bodies  could  not  be  fo  regular  as 
they  are.  For  in  polifhing  with  Sand,  Glafs,  Putty, 
or  Tripoly j  it  is  not  to  be  imagined  that  thole 
Subftances  can  by  grating  and  fretting  the  Glafs, 
bring  all  its  leaf!:  Particles  to  an  accurate  Polifh,  fo 
that  all  their  Surfaces  fhall  be  truly  plane  or  truly 
fpherical,  and  look  all  the  fame  way,  fo  as  toge¬ 
ther  to  compofe  one  even  Surface.  The  fmaller 
indeed  the  Particles  of  thefe  Subftances  are,  the 
fmaller  will  the  fcratches  be,  by  which  they  con¬ 
tinually  fret  anr.d  wear  away  the  Glafs  until  it  be 
polifhed :  But  be  they  never  fo  fmall  they  can 
Wear  away  the  Glafs  no  otherwife  than  by  grating 
and  fcratching  it,  and  breaking  off  the  Protube¬ 
rances  ;  and  they  polifh  it  no  otherwife  than  by 
bringing  its  roughnefs  to  a  very  fine  Grain,  fo  that 
the  Scrarchings  upon  it  become  too  fmall  to  be  vi- 
fible.  And  then  if  Light  were  reflected  by  im¬ 
pinging  upon  the  folid  Parts  of  the  Glafs,  it  would 
be  fcattered  as  much  by  the  mod  polifhed  Glafs  as 
by  the  rougheft:  Wherefore  it  remains  a  Pro¬ 
blem,  how  Glafs  polifhed  by  fretting  Subftances 
can  refiefl  Light  fo  regularly  as  it  doth  $  and  this 
can’t  well  be  folved,  unlefs  the  Reflexion  of  the 
Ray  be  effected,  not  by  a  Angle  Point  of  the  re¬ 
flecting  Body,  but  by  lome  Power  of  the  Body 
which  is  evenly  diftufed  all  over  its  Surface,  and 
by  which  it  acts  upon  the  Ray  without  immediate 
contact,  for  that  the  Parts  of  Bodies  d<*  act  on 
Light  at  a  diftance,  he  /hews  in  another  Place. 
(See  Light.)  And  if  Light  be  reflected  not  by  im¬ 
pinging  on  the  folid  Parts  of  Bodies  but  by  fome 
other  Principle,  ’fis  probable  that  thefe  Rays  which 
do  impinge  on  the  folid  Parts  of  Bodies,  are  not 
refleBed  but  ftifled  and  loft  in  the  Bodies  •  for  other 
wife  two  Sorts  of  Reflexions  muft  be  allowed. 
Should  all  the  Rays  be  reflexed  which  impinge  on 
the  Internal  Parts  of  Water  or  Chryftal,  thefe 
Subftances  would  rather  have  a  cloudy,  than  a 
tranfparent  Colour.  To  make  Bodies  look  black 
many  of  the  Rays  muft  be  fiopt,  retained  and  loft 
in  them,  and  it  feems  not  probable  that  any  Rays 
can  be  ftopt  and  ftifled  in  them,  which  do  not  im¬ 
pinge  on  their  Parts.  After  this  he  fhews  his  Prop. 
9.  That  Bodies  reflect  and  reflraB  Light  by  one  and 
the  feline  Rower  varioufly  exercifed  in  various  Cir- 
cumflances  5  as  appears  from  feveral  Confiderations. 
1.  Becaufe  when  Light  goes  out  of  Glafs  into  Air, 
as  obliquely  as  it  can  poflibly  do,  if  its  Incidence  be 
made  ftill  more  oblique,  it  becomes  totally  refleBed ; 
for  the  Power  of  the  Glafs  after  it  hath  refrafted 
the  Light  as  obliquely  as  is  poffible,  if  the  Incidence 
become  ftill  more  oblique,  becomes  too  ftrong  to 
let  any  of  its  Rays  go  thro’,  and  confequently  caufe 
a  L’otal  Reflexion.  2.  Becaufe  Light  is  alternately 
refle&ed  and  tranfmitted  by  thin  Plates  of  Glafs  for 
many  Succeflions,  according  as  the  Thicknefs  of  the 
Glafs  increafes  in  Arithmetical  Progreflion  5  for  here 
the  Thicknefs  of  the  Glafs  determines  whether  the 
Rower  by  which  Glafs  aBs  upon  Light ,  fhall  caufe 
it  to  be  refleBed ,  or  permit  it  to  be  tranfmitted. 
And,  3.  Becaufe  thofe  Surfaces  of  Tranfparent 
Bodies,  which  have  the  greateft  refracting  Power, 
reflect  the  greateft  Quantity  of  Light,  as  was  fhewn 
in  the  firft  Propofition. 

And  in  the  Latin  Edition  of  his  Opticks  towards 
the  End,  under  the  aift  Query,  he  mews  that  the 


Caufe  of  Reflexion  and  RefraBion  both,  is  only  the 
Attraction  of  the  Part  of  the  Body  ailing  upon  the 
Rays  of  Light  at  a  little  diftance,  as  they  pafs  out 
of,  or  thro’  the  Surface  of  the  Glafs.  ( See  Light ) 
For  as  the  Rays  pafs  out  of  Glafs  into  a  Vacuum 
they  are  always  infle&ed  towards  the  Glafs  j  and 
if  they  fall  on  the  Vacuum,  too  obliquely,  they  will 
return  again  to  the  Glafs,  and  be  totally  reflefted. 
Now  this  Phenomenon  can’t  be  attributed  to  the 
Rcfiftance  of  the  Vacuum ,  (which  is  nothing)  but 
muft  be  attributed  to  fome  force  in  the  Glafs,  which 
reduces  or  draws  back  the  Rays  after  they  are 
gotten  out  of  the  Glafs  into  the  Vacuum.  For^f 
the  hinder  Surface  of  the  Glafs  be  covered  with  clear 
Water,  Oil,  pellucid  and  liquid  Honey,  a  Solution 
of  fubiimate,  &c.  Then  the  Rays  which  otherwife 
would  have  refleBed ,  will  pafs  into  that  Liquor 
And  this  fhews  plainly  that  the  Rays  are  not  re¬ 
flected,  till  after  they  have  pafs’d  the  hinder  Sur¬ 
face  of  the  Giafs,  or  are  beginning  to  go  our  of  it. 
For  if  as  they  are  going  our,  they  fall  into  any  of 
the  Liquors  above-mentioned,  they  then  go  on  in 
the  Courfe  they  were  in  before :  becaufe  the  At¬ 
traction  of  the  Glafs  is  balanced  by  the  Attraction 
of  the  Parts  the  Liquor. 

And  this  appears  yet  plainer,  by  the  Comprefflon 
of  two  Prifms,  or  Object  Glaffes  of  a  long  Telefcope, 
together,  when  one  is  plain ,  and  the  other  a  little 
Convex  •  for  then  they  will  neither  exactly  touch, 
nor  yet  be  at  any  confiderable  diftance  one  from 
another,  as  it  may  be  not  above  the  part 

of  an  Inch. 

For  then  the  Rays  which,  at  pafflng  out  of  the 
hinder  Surface  of  the  firft  Glafs,  would  have  been 
reflefted  and  turn  again  to  it,  if  the  Diftance  of  the 
20  Glafs  had  been  confiderable,  w  ill  now  all  readily 
in  that  parr,  pafs  through  the  Second  Prifm  or 
Object  Glafs,  juft  as  if  there  w'as  a  hole  thro’  it. 
See  Sir  If  Newt.  Obferv.  1.  4.  and  8th.  of  Part 
1.  Book  2.  of  his  Dpticks. 

It  hath  been  difeovered  by  that  Excellent  Daniflj 
Aftronomcr,  Mr  Rorner :  that  tho’  the  Motion  of 
the  Rays  of  Light  coming  from  us  to  the  Sun  be 
amazingly  fwift,  yet  it  is  by  no  means  inftantaneous. 
And  the  Velocity  of  that  Motion  may  be  thus  de¬ 
termined  in  the  Figure  annexed-  let  the  Circle 
HLKJEFG  reprefent  the  Earths  annual  Orbit,  de- 
feribed  by  its  Revolution  round  the  Sun,  which 
fuppofe  placed  in  A.  Let  the  Point  R  reprefent 
the  Planet  Jupiter ,  calling  a  Shadow  backwards 
towards  rhofe  Parts  which  lie  behind  him  inrefpefl 
to  the  Sun.  Let  the  little  Circle  1)  R  C  denote 
the  Orbit  of  any  one  of  the  Starellites  of  Jupiter , 
revolving  around  that  Planet  placed  in  B.  And  let 
the  Chord  G  F  be  in  length  equal  to  the  Semi-dia¬ 
meter  of  the  Earth’s  annual  Orbit  A  A,  or  AH'. 
As  let  alfo  L  K  be,  on  the  other  hand. 
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i\H  this  fuppofed,  ’tis  plain  that  thofe  Immerjions 
of  Jupiter's  Satellites  into  his  Shadow,  and  thofe 
only  which  happen  from  their  Conjunffion  to  their 
Oppofition  with  that  Planet,  can  be  vifible  to  the 
Inhabitants  of  the  Earth,  which  live  within  the 
Semi-circle  H  G  F  E:  And  thofe  Emerfions  out 
of  his  Shadow,  and  thofe  only  which  happen  from 
the  Satellites  Oppofitics  to  their  Conjun&ion  with 
Jupiter  again,  can  be  vifible  to  fuch  as  live  under 
the  Semi-circle  H  L  K  E:  Becaufe  the  Interpofi- 
tion  of  the  Body  of  Jupiter ,  hinders  both  from 
being  vilible.  ’Tis  apparent  alfo,  that  an  Obferver 
placed  in  F\  if  the  Motion  of  Light  were  inftanta- 
neous,  would  fee  thelmmerfion  of  a  Satellite  into 
the  Shadow  at  the  fame  Moment  ot  abfolute  Time, 
as  another  would  do  if  placed  in  G  ;  and  :t  would 
do  the  fame  thing  on  the  other  fide  with  regard  to 
the  Points  K  and  L. 

But  if  the  Propagation  of  Light  take  up  any  fen- 
fible  Time,  ’tis  plain  that  the  Obfervers  pofited  in 
G  and  being  nearer  to  Jupiter  by  an  intire  Semi¬ 
diameter  of  the  Al agnus  OrbiSy  than  thofe  in  F , 
and  K  5  mud  needs  lee  the  Immerfions  and  Emer- 
fions  a  little  fooner  than  thofe  can  do  ;  and  from 
the  Space  of  Time  which  is  proportionable  to  that 
Semi-diameter  of  the  Earth’s  Annual  Orbit,  may 
Eflimation  be  made  of  the  Velocity  of  the  Rays  of 
Light  ;  and  fo  the  thing  is  in  Fa£l :  For  whenever 
the  Earth  is  in  that  part  of  its  Orbit  which  is 
neareft  to  Jupitery  the  Immerfions  of  the  Satellites 
into  his  Shadow  d©  anticipate  the  mean  Time  which 
they  fhould  happen  in,  according  to  Calculation  ; 
as  when  the  Earth  is  in  the  oppofite  Parts  of  the 
Orbit,  they  do  really  appear  later  than  by  Calcu¬ 
lation  they  fhould  do.  And  lo  they  will  appear 
later  to  an  Obferver  placed  in  F,  than  to  one  placed 
in  G;  and  the  Emerfions  later  to  one  in  Ky  than  to 
one  in  L\  As  Mr.  Romer  firft  found,  and  is  now 
agreed  on  by  all  Allronomers.  There  was  indeed 
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lome  doubt  about  this  matter  darted  by  Caffhii  j 
.but  our  Accurate  Mr.  HallcyS avilian  Profelfor  of 
Geometry  at  Oxford ,  hath  cleared  up  all  the 
Difficulty  5  and  demonfirated  that  this  Progrcffive 
Motion  of  the  Rays  of  Light,  to  fuch  a  Diilance, 
and  in  fuch  a  given  Time,  is  ablolutely  necelfary 
to  account  for  the  Thaenomend  of  the  Eclipfes  of 
the  Satellites  of  Jupiter .  And  as  to  the  Time, 
or  with  what  determinate  Velocity  the  Rays  move, 
Mr.  Romer  judged  that  it  required  about  Eleven 
Minutes  of  an  Hour,  for  the  Light  reflefled  from 
Jupitery  to  move  the  length  of  the  Chord  F  G 
in  the  Figure  above ;  or  the  Difiance  of  the  Semi¬ 
diameter  of  the  Earth’s  annual  Orbit :  But  this, 
by  Caffini's  more  accurate  Obfervatior.s,  feems  to 
be  much  lelfened,  for  according  to  him  it  can’t  be 
above  7  Minutes  and  5  Seconds.  Suppofe  then 
it  be  reckoned  at  9  Minutes,  which  is  the  Medium 
between  Romer's  Eleven,  and  Cajfini’s  Seven. 
Then  will  the  Motion  of  Light  be  fo  prodigious 
fwift,  as  to  move  about  Eighty  Millions  of  Miles 
in  9  Minutes  :  That  is  8888888  Miles  in  a  Minute  $ 
and  148148  Miles  in  a  Second  ;  and  74074  Miles 
in  half  a  Second,  or  while  you  can  pronounce 
OiiCy  JivOy  diflinffly. 

A  Motion,  tho’  not  inflanta neons,  as  no  one  can 
be;  yet  fo  wonderfully  fwift,  that  the  Motion  of  a 
Bullet  from  the  Mouth  of  a  Cannon,  for  any  fuch 
like  Velocity  of  a  Body  projebled,)  is  like  the  creep¬ 
ing  of  a  Snail,  the  Motion  of  the  Legs  of  the 
Ignavuty  or  the  imperceptible  Pace  of  the  Hand  of 
a  Clock,  when  compared  with  it:  Nay,  the  Moti¬ 
on  of  the  Earth  it  felf  in  the  Annual  Orbit,  which 
yet  is  pretty  fwift,  (viz.  at  the  Rate  of  31  Englijh 
Miles  in  a  Second,)  is  not  the  Ten  Thoufandth  part 
of  the  Velocity  of  the  Rays  of  Light. 

From  which  very  furprifing  Propofition,  the  Inge¬ 
nious  Mr.  Whijlon  deduces  thefe  Corollaries. 

1.  That  the  Eclipfes  of  the  Sun,  Moon,  or  Sa¬ 
tellites  of  Jupitery  cfo  not  happen  at  the  fame  mo¬ 
ment  of  Time,  that  they  appear  to  us  to  do. 

2.  That  the  more  remote  any  Planets  are  from  us 
the  longer  will  be  the  Difiance  between  the  true, 
and  apparent  Time  of  their  Eclipfes:  Thus,  tho’ 
the  Moon’s  Eclipfes  will  appear  to  us  to  be  nearly 
at  the  fame  Time,  at  which  they  reallv  happen  ; 
yet  thofe  of  the  Sun  muff  appear  later,  thofe  of  the 
Satellites  of  Jupitery  later  yet ;  and  thofe  of 
Saturn's  Satellites,  latefl  of  all. 

3.  The  apparent  Places  of  the  Sun,  and  the 
Planets  in  the  Heavens,  are  not  their  true  and  real 
ones  at  any  Time  of  Obfervatiom 
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4.  Suppofing  the  Difiance  of  the  fixed  Stars  from 
us  to  be  fo  immenfely  great,  as  we  have  all  the 
reafon  in  the  World  to  conclude  it  to  be ;  and  to 
which  the  Difiance  of  the  Sun  from  us  hardly  bears 
any  fenfible  Proportion ;  ’tis  plain  that  the  Light 
of  the  fixed  Stars  cannot  come  to  us  in  many  Hours, 
nor  in  many  Days  nor  Weeks ;  perhaps,  not  in 
fome  Months  Time.  So  that,  as  that  Excellent 
Mathematician  the  Honourable  Mr.  Francis  Robert s, 
was  once  in  Difcourfc  fuggefling  to  me ;  if  the 
Author  of  Nature  fhould  pleafe  to  annihilate  Syriusy 
or  any  other  fixed  Star ;  it  might  be  3  Months  Time 
before  we  fhould  mifs  him,  and  find  his  Place 
vacant  in  the  Heavens. 
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RAY  Principal,  in  Perfpe&ive,  is  the  perpendi¬ 
cular  Diftance  between  the  Eye  and  the  Vertical 
Plane,  or  Table,  as  the  French  call  it. 

RAY  of  Reflexion  is  the  right  Line  whereby 
the  RefledHon  is  made. 

'  RA  Y  of  Refra&ion,  or  broken  Ray,  is  aright 
Line  whereby  the  Ray  of  Incidence  changeth  its  re- 
ftitude,  or  is  broken  in.traverfing  the  Second  Medi¬ 
um,  whether  it  be  thicker  or  thinner. 

RAYS,  or  Beams  of  the  Sun,  or  Rays  of  Light, 
are  either  according  to  the  Atomical  Hypothefis, 
thole  very  minute  Particles  or  Corpufcles  of  Matter, 
which  continually  iffuing  out  of  the  Sun,  do  thruft 
cn  one  another  all  around  in  Phyfically  fhort  Lines  3 
(and  that  this  is  the  right  Opinion,  many  Experi¬ 
ments  do  evince,  particularly  the  Incomparable  Sir 
If  Newton  about  Light  and  Colours)  or  elfe  as  the 
Cartefians  aftert,  they  are  made  by  the  Action  of 
the  Luminary  on  the  Contiguous  .Ether  and  Air, 
and  fo  are  propagated  every  way  in  (trait  Lines, 
through  the  Pores  of  the  Medium. 

RAYS  Convergent,  are  thofe  which  going  from 
divers  Points  of  the  Objedf,  incline  towards  one  and 
the  fame  Point  tending  to  the  Eye. 

RAYS  Divergent,  are  thofe  which  going  from  a 
Point  of  the  vifible  Objedf,  are  difperfed,  and  con¬ 
tinually  depart  one  from  another,  according  as  they 
arc  removed  from  the  Objedf. 

RAYS  Parallel,  are  thofe  that  keep  an  equal 
Diftance  from  the  vifible  Objedl  to  the  Eye, 
which  is  fuppofed  to  be  infinitely  remote  from 
the  Objedh 

RAZANT  Line  of  Defence.  See  Rafant  Line 
of  Defence. 

REACH,  is  the  Diftance  between  any  two  Points 
of  Land,  that  lie  in  a  right  Line  one  from  a- 
nother. 

REACTION :  See  Repul fe. 

RE  ACTION  3  The  Naturalifts  fay,  that  Re¬ 
ason  is  dire&ly  contrary  and  equal  to  Adtion,  in 
Bodies.  Or  the  mutual  Adlions  of  two  Bodies 
ftriking  one  againft  another  are  exadlly  equal,  but 
made  with  contrary  Dirediions.  Or  yet  in  other 
words  by  the  Adlion  and  Reaction  of  Bodies  one 
on  another,  there  are  produced  equal  Changes 
in  each  3  and  thofe  Changes  are  imprejfed  to¬ 
wards  fdiredtly)  contrary  Farts,  cr  ways.  This 
will  be  beft  underftood  by  Inftances:  For,  what¬ 
ever  Body  prefles  or  draws  another,  is  equally 
prefled  or  drawn  by  it  again.  If  any  one  prefs  a 
Stone  with  his  Finger,  his  Finger  is  as  much  prefted 
by  the  Stone :  If  a  Horfe  by  a  Rope,  ifc.  draw 
a  Stone,  the  Horfe  (hall  equally  be  drawn  by 
the  Stone  3  for  the  Rope  being  ftretched  both 
ways,  endeavours  to  relax  it  fell  again,  «nd  by 
that  means  will  draw  the  Horfe  towards  the 
Stone  3  and  will  as  much  hinder  the  Progreflion 
of  the  Horfe,  as  it  forwards  the  Procdlion  of 
the  Stone.  If  any  Body  lighting  againft  another 
doth  by  its  force  any  way  change  its  Motion  3  it 
felf  will  undergo  the  fame  Change  in  its  own 
proper  Motion,  but  towards  contrary  Parts,  from 
the  Readlion  of  that  Body,  and  the  Equality  of 
its  mutual  Preffion.  By  thefe  Adlions  are  produced 
equal  Changes,  not  indeed  of  the  Velocities ,  but 
of  the  Motions  of  Bodies  5  (i.  e.  in  fuc'n  Bodies 
as  have  no  Impediment  any  other  way)  for  the 
Changes  of  their  Velocities,  being  made  towards 
contrary  Parts,,  (becaufe  the  Motions  are  equal!) 
changed)  are  reciprocally  proportional  to  the  Bodies 
themfelves. 


REAFFORESTED  is  ufed,  where  a  Foreft 
hath  been  2 jifaff'orefed,  and  then  made  a  Foreft  a- 
gain  :  As  the  Foreft  of  Dean ,  by  20  Car,  2. 

RE  ALGAL,  or  Sandaracfa,  is  red  Arienick. 

REAL  Horizon.  See  Horizon. 

REAP -Towel,  or.  Rip-Vowel,  was  formerly  a 
Gratuity  or  Reward  given  to  Cuflomary  Tenants, 
when  they  had  reaped  their  Lord’s  Corn. 

REAR- Half- Files,  are  the  3  hindermoft  Ranks 
of  a  Battalion  when  it  is  drawn  up  6  deep. 

REAR -Line  of  an  Army  encamped 3  is  the 
fecor.d  Line:  this  lies  about  400  or  500  Yards  di- 
ftant  from  the  firft  Line,  which  is  called  the  Front- 
Line.  Sometimes  there  is  a  Third,  which  is  called 
the  Referve-Line. 

REAR.- Rank,  is  the  laft  Rank  of  a  Battalion 
when  drawn  up. 

REASON,  a  Faculty  or  Power  of  the  Soul, 
whereby  it  diftinguifhes  good  from  evil,  and  truth 
from  falfehood,  or  it  is  properly  defin’d  chat  princi¬ 
ple  whereby  comparing  feverai  Ideas  together,  we 
draw  Confequences  from  the  Relations  which  they 
are  found  to  have  3  Mr.  Lock  obferves  that  Reafcn 
comprehends  two  diftindl  Faculties  of  the  mind, 
viz.  Sagacity,  whereby  it  finds  intermediate  Ideas 3 
and  Illation,  whereby  it  fo  orders  and  difpofes  of 
them,  as  to  di (cover  what  connexion  there  is  in 
each  link  of  the  Chain,  whereby  the  extreams  are 
held  together,  and  thereby  as  it  were  draws  into 
View,  the  truth  fought  for. 

REASON,  in  Mathematicks,  the  fame  with 
Proportion  3  ’tis  better  called  by  the  Latin  Name 
Ratio  (which  fee)  to  avoid  confounding  it  with  the 
common  Signification  of  the  word  Reafon. 

REASON  [in  Logicki]  a  ncceffary  or  probable 
Argument,  or  an  Anfwer  to  the  Queftion.  Why 
is  it  ? 

REASON  Tin  Metaphyjicks ]  is  ufed  in  the 
fame  Senfe  as  EffenCe,  or  that  whereby  any  thing 
is  what  it  is. 

REASON  or  Re fon,  and,  as  fomc  feem  to  write 
it  more  truly,  Raping  ‘Pieces ,  are  thofe  Pieces  of 
Timber  which  lie  under  the  Beams  on  the  Brick  or 
Timber  in  the  Side  of  a  Houfe. 

RE  ASONABLE-efrd,  was  a  Duty  claimed  by 
the  Lord  of  a  Fee  of  his  Tenants,  holding  in  Soccage 
or  Knights  Service  to  marry  his  Daughter,  or  to 
make  his  Son  a  Knight. 

REATTACHMENT,  is  a  .Second  Attachment 
of  him  that  was  formerly  attached  and  difmifTed 
the  Court  without  Day,  as  by  the  nor  coming  of 
the  Juftices,  or  fome  fitch  Cafualty.  And  is  faid 
to  be  either  General  or  Special.  General-Reattach¬ 
ment,  is  where  a  Man  is  reattached  for  his  Appea¬ 
rance  upon  all  Writs  of  Affize  lying  againft  him  : 
Special-Reattachmetit,  mult  be  for  one  or  more  cer¬ 
tain. 

REBATE,  is  a  Difference  between  a  certain 
Quantity  of  Money,  due  at  a  certain  Day,  and  the 
prefint  Value  or  Worth  of  it  3  or  in  other  words, 
how  much  lefs  a  Man  ought  to  pay,  who  pays  at 
the  prefent,  a  Summ  of  Money  not  due  till  a  certain 
Number  of  Years,  {fc.  are  expired.  On  this  fee 
an  ACt  both  from  Equity  and  a  Mathematical  Cal¬ 
culus  in  the  ylcla  Eritditcrwn  Lip  flue,  from  October, 
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REB ATEMENT  [in'  Heraldry]  a  diminution, 
or  an  abatement  of  the  Dignity  of  the  Figures  or 
Bearings  in  a  Coat  of  Arms. 

REBELLIOUS  AJfembly,  is  a  gathering  to¬ 
gether  of  Twelve  or  more  Perfons,  intending  or 
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going  about,  praflifing  or  putting  in  Ure  unlaw¬ 
fully,  and  of  their  own  Authority,  to  change  any 
Laws,  Statutes,  $£c.  to  deflroy  Enclofures,  break 
down  Banks  of  Fifh  Ponds,  &c.  unlawfully  to  get 
common  5  to  deflroy  Deer  in  Parks,  Coneys  in 
Warrens,  Doves  in  Dove-Houfes,  Fifh  in  Ponds, 
to  burn  Stacks  of  Corn,  or  to  abate  Rents  or  Prizes 
of  Vi&uals,  &C.  See  Ch .  I.  Mar.  12.  and  1. 
JEliz.  1 7. 

REBELLUM  in  Pome  of  our  old  Charters  fig- 
nifies  the  fame  as  a  Rejoinder,  Replication,  or 
An  fiver  in  a  Court  of  Equity. 

REFUSSES,  arc  in  Heraldry  fuch  Coats  of 
Aims  as  bear  an  Allulion  to  the  Surname  of  the 
Pc-fon,  as -3  Coneys  for  Conisby,  3  Cups  for 
3  Cafiles  for  Cafilctcn :  And  fuch  Bearings  are  very 
ancient. 

REBUTTER,  in  commoivLaw,  when  a  Man 
grants  Land  to  the  ufe  of  himfelf,  and  the  Iffue  of 
his  Body,  to  another  in  Fee  with  Warranty:  And 
the  Donee  leafeth  out  his  Lands  to  a  Third  for 
Tears;  the  Heir  of  the  Donor  impleadeth,  the 
Ter  nr  alledging,  That  the  Land  was  in  Tail  to 
him  :  The  Donee  comes  in,  and  by  virtue  of  the 
Warranty  made  by  the  Donor,  repeilcth  the  Heir, 
bccaufe  the’  the  Land  was  Entailed  to  him,  yet  he 
is  Heir  to  the  Warrantor  likewifc  5  and  this  is  cal¬ 
led  a  Rebutt' r.  And  ii  1  grant  to  my  Tenant,  to 
hold  Sine  impetitione  vafii ,  and  afterwards  implead 
him  for  Walle  made  3  he  may  debar  me  of  this 
Aftion,  by  fhewing  my  Grant 3  and  this  is  alfo  a 
Rebutter. 

RECAPTION,  is  a  Second  Diftrefs  of  one 
formerly  difl-rained  for  the  fame  Caufe,  and  alfo 
during  the  Plea  grounded  on  the  former  Dili  refs : 
It  likewife  fignifies  a  Writ  lying  for  the  Party  thus 
Diftrained. 

RECEIVER  is  commonly  ufed  in  the  Civil 
Law  in  an  ill  Senfe,  for  one  that  receives  Helen 
Goods,  and  conceals  them  5  but  when  annexed  to 
other  Words,  ’tis  ufed  in  a  very  good  one  3  as 
.the 

RECEIVER  of  the  Fines ,  which  is  an  Officer 
that  receives  the  Money  of  all  fuch  as  compound 
with  the  Crown  upon  an  Original  Writ  in  the  Court 
of  Chancery.  There  is  alfo  the 

RECEIVER  General  cf  the  Dittchy  of  Lanca¬ 
ster  ^  which  gathers  in  all  lines,  Forfeitures,  Affdf- 
ments,  £fc.  within  that  Dutchy. 

RECEIVER.  See  Recipient. 

RECEPTACLE  cf  the  Chyle ,  was  known  and 
deferibed  by  ‘Bartholomews  Eitftachius  many  Years 
before  the  Difcovery  ot  the  Lafteal  Veins,  vid. 
Keil's  Anatom,  p.  47,  48.  In  living  Bodies  this 
Receptacle  is  eafily  found,  but  with  greater  difficul¬ 
ty  in  fuch  as  are  dead.  It  lies  about  the  defcendiDg 
Trunk  of  the  great  Artery,  between  the  Cchack 
and  Emidgent  Arteries,  furrounded  by  feveral 
-Lymphatick  Glands,  which  are  called  Glandule 
Lmnbares ,  which  difeharge  their  Lympha ’  into  it. 
It  appears  to  be  only  a  large  Bag  formed  by  the 
Union  of  the  fecond  Order  of  Lafteals,  and  many 
Lymphredudts  which  open  info  it  3  it  will  contain 
about  an  Ounce  of  Water.  Sometimes  in  Brutes 
as  well  as  in  Men,  it  is  divided  into  two  or  three 
Parts,  which  at  lall  unite  into  one  Du6I  about  the 
Bignefs  of  a  Goo/e-quiil. 

RECEPTACULUM  Chyli,  ^as  firfl:  found  out 
by  Recquet ,  A.  2).  1651,  ’tis  a  Cavity  into  which 
all  the  La&eal  Veins  empty  themfelves:  it  is  of, 
a  Veficular  Subftance,  which  is  thicker  in  Men  than 


in  Beads,  but  the  Cavity  is  larger  in  Bcafts  than 
Men  :  Out  of  it  goes  the  Tfuttus  Thoracicits  3 
which  fee. 

RECESSION  of  the  Equinoxes ,  is  the  going 
back  of  the  Equinoflial  Points  every  Year  about 
50  Seconds.  The  Reafon  ot  which  is,  That  the 
Axis  of  the  Earth,  after  many  Annular  Revolutions 
round  the  Sun,  really  deviates  from  that  Parallelifm, 
which  it  feems  to  keep  with  it  felf  all  the  time 
of  one  Annular  Revolution  :  By  this  Aberration 
it  deferibes  a  Conical  Superficies  3  and  the  Earth’s 
Equator  moving  round  the  Sun,  together  with  the 
Earth’s  Axis,  the  Interi'eftions  of  the  Celeflial 
Equator  with  the  Ecliptick,  will  run  back ,  or  move 
in  Antecedentia ,  as  will  all  other  Points  of  the 
Ecliptick,  ( as  well  as  thofe  Equinoflial  ones.)  And 
therefore  thq  Signs  or  Fix’d  Stars  that  make  the 
12  Zodiacal  Conftellations,  will  appear  to  move 
forward,  or  in  Ccnfequentia  5  as  they  now  feem  to 
have  done  by  the  Quantity  of  a  whole  Sign  3 
for  which  Reafon,  you  find  the  Pidfure  of  ^he 
Ram  painted  on  our  Globes  at  the  beginning  of 
the  Sign  Taurus ,  See. 

Dr.  Gregory  in  his  Excellent  AJlronomia  Thyfca 
&  Geometrica ,  Prop  LXIV.  Lib.  j.  makes  the 
Prolate  Spheroidical  Figure  of  the  Earth,  to  be  the 
Primary  Occafion  of  this  Receffion  of  the  Equi¬ 
noctial  Point  3  and  withal  /hews  that  the  Earth’s 
Axis  in  every  Annual  Revolution  round  the  Sun, 
twice  changes  its  Inclination  to  the  Ecliptick,  and 
as  often  returns  again  to  its  fotmer  Pofition. 

RECHANGE,  or  Re-exchange ,  in  Commerce, 
a  fecond  Payment  of  the  Price  of  Exchange  3  or 
rather  the  Price  of  a  New  Exchange,  due  "upon  a 
Bill  of  Exchange  that  comes  to  be  protefted  3  and 
to  be  refunded  the  Bearer,  by  the  Drawer,  to 
the  Endorfer. 

The  Occafion  of  Rechange  is,  when  the  Bearer 
of  a  Bill  of  Exchange,  after  protefiing  it  for  want 
either  of  Acceptance,  or  of  Payment,  borrows  Mo¬ 
ney  on  his  own  Promife,  Bond,  or  the  like  5  or 
draws  a  Bill  of  Exchange  in  the  Place  where  the 
Payment  was  to  be  made,  on  the  Perfon  who 
furnifhed  the  firfl:  5  for  which  he  pays  a  fecond 
Exchange,  which  being  added  to  the  fir  ft:  already 
paid,  the  Drawer  of  the  firll  Bill  makes  two 
Exchanges,  properly  call’d  Exchange  and  Re- 
exchange. 

The  Bearer  of  a  protefled  Bill,  has  a  right  to 
recover  both  the  one  and  the  other  on  the  Drawer, 
yet  the  fimple  Proteffation  the  Bearer  makes  in 
the  aft  of  Proteff,  that  he  will  take  up  a  like  Sum 
at  Re-exchange,  for  want  of  his  Bill  being^accepted 
or  paid  3  is  not  futficient  to  entitle  him  to  demand 
the  Reimburfement  of  his  Rechange,  unlefs  he 
make  it  appear  he  has  actually  taken  up  Money 
in  the  Place  whereon  the  Bili  was  drawn. 

Otfierwife  the  Rechange  will  only  amount  to  the 
Reftitution  of  the  fir/t  Exchange,  with  Intereft, 
the  Expences  of  protelling,  and  of  the  Journey, 
if  there  have  been  any. 

If  a  Bill  of  Exchange,  payable  to  the  Bearer, 
or  Order  3  come  to  be  protelled,  the  Rechange 
is  only  due  upon  the  Drawer  for  the  Place  where 
the  Remittance  was  made  3  not  for  thofe  Places 
where  it  may  have  been  negociated  3  at  leaft,  the 
Drawer  has  a  Right  to  be  refunded  his  Rechange 
for  thofe  Places,  by  the  Endorfer. 

Indeed  the  Rechange  is  due  from  the  Drawer, 
upon  ail  Places  where  a  Power  of  Negotiating  is 
given  by  the  Bill,  and  upon  all  others,  if  the 
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Power  of  Negotiating  be  Indefinite,  Lafly,  The 
Intereft  of  the  Rechange*  of  the  Expenees  of  the 
Proteft,  and  the  Journey,  are  only  due  from  the 
Day  of  the  Demand. 

’Tis  fuppofed  to  be  the  Gibelins  driven  out  of 
Italy  by  the  Guelphs^  and  flicker'd  at  Amflcrdam , 
who  firft  eftablifhed  the  Cuftom  of  Rechange,  on 
pretence  of  the  Interefts,  Damages,  and  Expenees 
they  underwent,  when  the  Bills  given  them  tor  the 
Effects  they  had  been  obliged  to  abandon,  were  not 
accepted,  but  came  to  be  protefted. 

RECIDIYUS  Morbus ,  a  Relapfe,  is  when  the 
Morbifick  Matter,  that  was  left  in  the  firft  Diftem- 
per*  begins  to  work  and  ferment  again. 

RECIPI  ANGLE,  a  Mathematical  Inflrument, 
which  is  ufed  to  take  the  Quantity  of  Angles,  efpe- 
cially  in  making  the  Plans  of  Fortifications.  A  Re¬ 
cipient  Angle. 

RECIPIENTS,  or  Receivers ,  are  thofe  Veffels, 
which  in  Diftillation,  are  Luted  to  the  Eeak,  or 
Nofe  of  an  Alembick,  Retort,  $£c.  to  receive  the 
Matter  which  is  railed  or  forced  over  the  Helm 
by  the  Fire.  That  Glafs  alfo  which  is  exhaufted 
of  Air  by  Mr.  Soyie's  Air-Pump,  and  within  which 
any  Animal  or  other  Bodies,  are  included  to  make 
Experiments  upon,  is  by  him  ufually  called  the 
.Receiver. 

RECIPROCAL  Figures  in  Geometry,  are  fuch 
as  have  the  Antecedents  and  Confequents  of  the 
Ratio  in  both  Figures. 

Here  A  :  B  :  :  C  :  D, 
i.  e.  12  :  4  :  :  9  :  3. 

A 


Fourth  Term  is  equal  to  the  Quotient  of  the  Second, 
multiplied  by  the  Third  Term,  divided  by  the 
Firft: 

Or  thus  in  Numbers. 

Suppofe  given  12,  4,  and  9  3  required  a  fourth 
Proportional. 

Now  as  12  :  4  :  :  9  :  Q. 

But  12  Qj=  4  X  9  =  3<5\ 

4  *  5> 

Therefore  Qj= -  (  :  3.  by  dividing  both 

12 

Sides  by  12. 

COROLLARY. 

And  from  hence  ’tis  plain,  That  if  any  two  Tri¬ 
angles,  Parallelograms,  Prifms,  Parallelopipeds, 
Pyramids,  Cones,  or  Cylinders,  have  their  Bafes 
and  Altitudes  Reciprocally  proportional ,  thofe  two 
Figures  or  Solids  are  equal  to  one  another  3  and 
vice  verfa ,  if  they  are  equal,  their  Bafes  and  Al¬ 
titudes  are  Reciprocally  proportionable. 

RECIPROCAL  ‘Proportion ,  is  when  in  four 
Numbers,  the  Fourth  is  leffer  than  the  Second,  by 
fo  much  as  the  Third  is  greater  than  the  Firft,  and 
vice  verfa  3  on  which  is  founded  the  Inverfe  or  In¬ 
direct  Rule  of 'Three,  thus. 

4  :  IO  :  :  8  :  5. 
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That  is,  as  much  longer  as  the  Side  A  in  the 
firft  ReCtangle  is  than  B  :  :  fo  much  deeper  is  the 
Side  C  in  the  fecond  Rectangle,  than  the  Side  D 
in  the  firft  3  and  confequently  the  Length  of  one  is 
cempenfatcd  by  the  Depth  of  the  other  5  and  alfo 
as  the  Side  A  is  *  longer  than  the  Side  C,  fo  the 
Side  B  is  one  4th  longer  than  D.  Wherefore  the 
ReCtangles  muft  needs  be  equal. 

And  this  is  the  Foundation  of  the  Cathclick  The¬ 
orem  3  That  the  Re  hi  angle  of  the  Extreams  mi  if 
always  be  equal  to  that  of  the  Means :  And  con¬ 
fequently  the  Reaion  of  the  Rule  of  Three ,  or 
Golden  Rule  3  for  fuppole  there  was  given  any  three 
Numbers  or  Quantities  Geometrically  proportional, 
as  A,  B,  and  C,  and  that  it  were  required  to  find  a 
fourth  D  proportional  to  them. 


Since  it  is  that  A  :  B  : :  C  :  D  therefore  A  D 

B  D 

•==  B  C,  and  confequently  D  == — —  3  that  is,  the 


See  the  Corollary  after  Reciprocal  Figures. 

There  is  great  ufe  made  of  this  Reciprocal  Pro¬ 
portion ,  by  Sir  Ifaac  Newton ,  and  others,  in  their 
Demonftrations  of  the  Paws  of  Motion ,  See.  and 
indeed  without  a  clear  Knowledge  of  it,  they  can¬ 
not  be  underftood.  * 

RECKONING  [in  Navigation ]  the  Eftimation 
of  the  Quantity  of  the  Ship  3  or  ot  the  run  of  a  Ship 
between  one  place  and  another. 

RECLINATION  of  a  Plane ,  is  the  Quantity 
of  Degrees  which  any  Plane,  on  which  a  Dyal  is 
fuppofed  to  be  drawn,  lies  or  falls  backwards  from 
the  truly  upright  or  vertical  Plane. 

RECLINATION  0/  a  Plane ,  is  the  Number 
of  Degrees  which  any  Dial  Plane  lies  or  falls  back¬ 
ward  from  the  Zenith.  This  is  found  eafily  by  the 
means  of  long  Rules,  and  a  Quadrant  3  for  having 
drawn  an  Horizontal  Line  on  the  Plane,  by  a  Level 
or  Quadrant,  and  to  it  another  Line  at  Right- 
angles,  to  which  apply  a  Ruler  fo,  that  one  End  of 
it  may  hang  over  or  reach  beyond  the  Plane :  Then 
will  a  Quadrant  applied  to  the  under  Edge  of  that 
Ruler,  fhew  you  the  Degrees  and  Minutes  of  the 
Plane’s  Reclination  3  accounting  from  that  Side  of 
the  Quadrant  that  is  contiguous  to  the  Edge  of  the 
Ruler. 

RECLINING,  in  Dyalling,  the  Plane  that  leans 
from  you  when  you  ftand  before  it,  is  faid  to  be  a 

Reclining  Plane. 

RECLINING  Declining  Dyals.  See  Declining 
Reclining  Dyals. 

RECLUSE,  is  one  that  by  reafon  of  his  or  her 
Order  in  Religion  is  ftiut  up,  and  cannot  ftir  out  of 
a  Cloyfter,  %£c.  See  Littleton,  SeCE  454. 
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RECOGNITIO,  is  the  Impannel  of  a  Jury, 
or  the  Inqueftof  12  or  more  legal  Men,  who 
were  therefore  called  Recognitcres.  So  habere 
Recognitionem ,  was  to  have  a  Trial  or  Verdift 
of  Jurors ;  for  Liberty  of  which  a  Fine  was  for¬ 
merly  paid  to  the  King.  Recognitio  Novce  AJJifx , 
is  a  new  Trial. 

RECOGNIZANCE,  [in  Law,  J  is  a  Bond 
or  Obligation  of  Record,  teftifying  the  Recog - 
nifor  to  owe  to  the  Recognifee  a  certain  Sum 
of  Money,  and  is  acknowledged  in  lome  Court 
of  Record ,  or  before  lome  Judge,  Matter  of 
the  Chancery,  or  Juttice  of  Peace  ;  and  thofe 
that  be  meer  Rtcognizances ,  are  not  Sealed, 
but  Enrolled,  and  Execution  by  force  thereof, 
is  of  all  the  Recognifor’s  Goods  or  Chattels,  (ex¬ 
cept  Draught  Beafts  and  Implements  of  Hus¬ 
bandry)  and  the  Moiety  of  his  Lands. 

RECOGNISEE,  is  he  to  whom  one  is  bound  in 
a  Recognifance. 

RECOGN1TIONE,  adnullanda  per  vim  &  du- 
ritiem  fada ,  is  a  Writ  to  the  Juttices  of  the 
Common  Bench,  for  the  lending  of  a  Record 
touching  a  Recognifance ,  which  the  Recognifor 
liiggefts  to  have  been  acknowledged  by  Force 
and  Durelfe,  that  if  it  be  fo,  it  may  be  annul¬ 
led. 

RECOGNITORS,  is  a  Word  often  ufed  for  the 
Jury  impanelled  upon  an  Attize :  The  reafon 
why  they  are  lb  called,  is,  becaule  they  ac¬ 
knowledge  aDiffeifin  by  their  Verdift. 

RECOLLECTION,  is  a  Mode  of  Thinking, 
whereby  thole  Ideas  fought  after  by  the  Mind, 
are  with  Pain  and  Endeavour  found,  and  brought 
again  to  View. 

RECONNOITRE,  [in  the  Military  Art,~\  is 
to  view  and  examine  the  State  of  Things  in,  or 
to  make  a  Report  thereof. 

RECORD,  [in  Law ]  fignifies  an  authentick 
and  uncontroulable  Teftimony  in  Writing,  con¬ 
tained  in  Rolls  of  Parchment,  and  prelerved  in 
Courts  of  Record ;  and  they  are  faid  to  be  ve- 
tujlatis  8  veritatis  vefligia.  An  Aft  committed 
to  Writing  in  any  of  the  King’s  Courts,  du¬ 
ring  the  Term  wherein  it  is  written,  is  al¬ 
terable,  being  no  Record  ;  but  that  Term 
once  ended,  and  the  A£t  enrolled,  it  is  a  Re - 
cord ,  and  of  that  Credit,  that  admits  no  Alte¬ 
ration  or  Proof  to  the  contrary.  Lawyers  rec¬ 
kon  three  Sorts  of  Records,  viz.  Record  Judi¬ 
cial,  as  Attainder,  &c.  Record.  Mini  fieri al  upon 
Oath,  as  an  Office  or  Inquiiition  found.  And 
a  Record  made  by  Conveyance  and  Conlent, 
as  a  Fine  ot  Deed  enrolled,  or  the  like. 

RECORD  ARE  Facias ,  or  Recordari  Facias , 
is  a  Writ  directed  to  the  Sheriff',  to  remove  a 
Caufe  depending  in  an  Inferior  Court,  as  Court 
of  ancient  Demefne,  Hundred  or  County,  to 
the  King’s-Bench,  or  Common-Pleas ;  it  feems  to 
be  called  Recordare ,  becaule  it  commands 
the  Sheriff  to  make  a  Record  of  the  Proceed¬ 
ings  by  himfelf  and  others,  and  then  to  fend 
up  the  Caufe. 
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RECORDER,  is  he  whom  the  Mayor,  or 
other  Magiftrate  of  any  City,  or  Town  Cor¬ 
porate  having  Jurildnftion,  or  a  Court  of  Re¬ 
cord  within  their  Precintts,  by  the  King’s 
Grants,  doth  affociate  unto  him  for  his  better 
Dire&ion  in  Matters  of  Juttice  and  Proceedings 
according  to  Law  ;  and  is  therefore  for  the 
moll  part  a  Man  verled  and  experienced  in 
the  Law. 

RECORDO  Frocejfu  Mittendis ,  is  a 
Writ  to  call  a  Record  together,  with  the 
whole  Proceeding  in  the  Caufe  out  of  an 
Inferior  Court  into  the  King’s-Bench  Court. 

RECORDO  Utlagarix  Mittendo ,  is  a  Judicial 
Writ :  Which  lee  in  Reg.  Judic.  fo/.  32. 

RECOVERY,  in  a  Legal  Senle,  fignifies 
an  obtaining  any  Thing  by  Judgment  or 
Trial  at  Law,  as  EviSlio  doth  among  the  Ci¬ 
vilians. 

And  there  is  a  True  and  a  Feigned  Re¬ 
covery  :  A  True  Recovery  is  an  aftual  or  real 
Recovery  of  any  Thing,  or  the  Value  thereof, 
by  Judgment  ;  as  if  a  Man  l'ue  for  any 
Land,  or  other  Thing,  moveable  or  im¬ 
moveable,  and  have  a  Verdift  and  Judgment 
for  him. 

A  Feigned  Recovery ,  is,  (  as  the  Civilians 
call  it  )  fhixdam  FiSiio  Juris ,  a  certain 
Form  or  Courle  let  down  by  Law,  .  to  be  ob- 
l'erved,  for  the  better  alluring  of  Lands  and 
Tenements  unto  us  ;  and  the  End  and  Efte£t 
thereof  is  to  dil’continue  and  deftroy  Ettates 
Tail,  Remainders  and  Reverfions,  and  to  bar 
the  Intails  thereof. 

And  in  this  Formality  are  required  three 
Perlbns,  viz.  The  Demandant ,  Tenant ,  and 
Vouchee. 

The  Demandant ,  is  he  that  brings  the  W*rit 
of  Entry,  and  may  be  termed  the  Recoverer. 

The  Tenant ,  is  he  againft  whom  the  Writ 
is  brought,  and  may  be  termed  the  Recoveree. 

.The  Vouchee ,  is  he  whom  the  Tenant  vouch- 
eth,  and  calls  to  Warranty  for  the  Land  in 
demand. 

A  Recovery  with  double  Voucher ,  is,  where 
the  Tenant  voucheth  one,  who  voucheth  ano¬ 
ther,  or  the  common  Vouchee. 

And  a  Recovery  with  treble  Vouchers ,  is 
where  three  are  vouched  ;  As  when  a  Man 
that  is  defirous  to  cut  oft'  an  Eftate  Tail  in 
Lands  or  Tenements,  to  the  End,  to  fell,  give, 
or  bequeath  it,  caufes  a  Feigned  Writ  of  En¬ 
try,  Sur  dijjeijin  en  le pofi ,  to  be  brought  for  the 
Lands  of  which  he  intends  to  cut  off  the  En¬ 
tail,  and  in  a  Feigned  Count,  or  Declaration 
thereupon  made,  pretends  he  was  dilfeifed  by 
him,  who  by  a  Feigned  Fine  or  Deed  of  Bar¬ 
gain  and  Sale,  is  named,  and  fuppofed  to  bej 
the  Tenant  of  the  Land.  This  Feigned  Te¬ 
nant,  if  it  be  a  Single  Recovery ,  is  made  to  ap¬ 
pear  and  vouch  the  Bag-bearer  of  Writs  for 
the  Cuftos  Brevium ,  in  the  Common-Pleas,  (for 
there  ohly  can  fuch  Recoveries  be  Buffered  ) 
who  makes  Default.  Whereupon  the  Land  is 
recovered  by  him  that,  brought  the  Writ, 
and  a  Judgment  is  by  fuch  Fi&ion  of  Law 
entred,  that  the  Demandant  lhall  recover  the 
5  K  k  k  Value 
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Value  of  the  Lands  again!!  the  Lands  of  the 
Vouchee. 

Bag-bearer ,  is  a  poor  unlanded  and  illiterate 
Perfon,  which  is  feigned  to  be  a  Satisfadion  to 
the  Heir  in  Tail,  tW  he  is  never  to  have  or 
exped  it. 

This  Feigned  Recovery ,  isalfo  called  a  Common 
Recovery ,  becaufe  it  is  a  beaten  and  common 
Path  to  that  End  for  which  it  is  appointed, 
viz.  to  cut  of!' the  Eftates  above  Fppcified.  But  a 
True  Recovery  is  as  well  of  the  Value  as  of  the 
Thing  :  As  if  a  Man  buy  Land  of  another  with 
Warranty,  which  Land  a  third  Perfon  after¬ 
wards  by  Suit  of  Law  recovereth  again!!  me,  I 
have  my  Remedy  again!!  him  that  fold  it  me, 
to  recover  in  Value ;  that  is,  to  recover  fo 
much  in  Money,  as  the  Land  is  worth  ;  or  fo 
much  other  Land  by  way  of  Exchange. 

RECOUPE,  [in  Law,]  is  a  quick  and 
fharp  Reply  to  a  peremptory  Demand,  and 
u fed  by  Lawyers  to  defalk  or  dilcount  as 
if  a  Man  hath  Ten  Pounds  iifuing  out  of 
certain  Lands,  and  he  dilfeifes  the  Tenant 
of  the  Land  in  an  Affile  brought  by  the  Dil- 
feifee,  the  Diffeifor  fliall  Recoupe  the  Rent  in 
the  Damages. 

RECREANT,  [in  Old  Law  Books ,]  fignifies 
cowardly,  faint-hearted. 

RECREMENT,  any  Superfluous  Matter  in 
the  Blood  or  Body,  or  any  of  its  Parts. 

RECREMENTS,  a  Word  ufed  by  the  Phy- 
ficians  and  Anatomifls,  for  fuch  Juices  as  are 
feparated  in  the  feveral  Glands  of  the  Body  for 
proper  and  peculiar  Ules  ;  as  the  Spirits,  the 
Lympha,  the  Gall,  the  Pancreatick  Juice,  the 
proper  Ferments  of  the  Stomach,  Guts,  &c. 
and  thefe  are  diflinguifh’d  from  Excrements, 
which  are  expelled  out  of  the  Body,  as  being 
of  no  further  Ufe  to  it. 

RECRIMINATION,  a  Poflerior  Accufation, 
brought  by  the  Accufed  again!!  the  Accufer.  Z. 

RECRUDESCENCE,  [in  Medicine, J  is  when 
a  Difeale  that  is  gone  off  returns  again. 

RECTA  DireClrix ,  is  a  Line  in  Conicks 
made  by  the  mutual  Interledion  of  the  Verti¬ 
cal  Plane,  with  the  Plane  of  the  Bale.  De 
la  Hire. 

RECTA  Prifa  Regis ,  was  formerly  a  Right 
the  King  claimed  of  taking  out  of  every 
Ship  laden  with  Wines,  One  Butt  or  Pipe, 
before  the  Mali,  and  Another  behind  it  as 
a  Cuftom  or  Duty  due  to  the  Crown.  K.  Ed¬ 
ward  i.  in  his  Charter  of  Privileges  to  the 
Barons  of  the  Cinque  Ports,  among  other 
Things,  difcharges  them  particularly  from  this 
Duty. 

RECTANGLE,  [in  Arithmetick ,J  is  the  lame 
with  Produd  :  Which  fee. 

RECTANGLES,  [in  Geometry]  are  Paral¬ 
lelograms,  whole  Sides  are  unequal,  but  An¬ 
gles  right.  Their  Area  is  found  by  multi¬ 


plying  the  two  unequal  Sides  one  into  ano¬ 
ther  for  then  the  Produd  is  the  Superficial 
Content  or  Area. 

RECTA  NGLED  Triangle ,  the  lame  with 
Right-angled  Triangle. 

All  Redangles,  ( as  A  and  B)  which  have 
the  fame  Height,  are  to  one  another  as  their 
Bafes. 

/ 

That  is, 

□  A  :  □  B  :  \  ab  :b  c. 


For  A  is  made  by  the  Multiplication  of  b  a  it? 
Bale  by  the  Line  be",  and  B  is  alio  made  by  mul- 
tiplying  c  b  its  Bale  by  the  fame  Line  b  e  (or  its 
equal  c  /.) 

But  the  Produd  of  any  two  Numbers  Multi¬ 
plied  by  the  lame  Third  Number,  as  thofe  Num¬ 
bers  were  to  each  other  before  Multiplication. 
Therefore, 

A  :  B  ::  a  b  i  b  c.  Q.  E.  D. 

Hence  all  Redangles,  or  Parallelograms,  be¬ 
tween  the  fame  Parallel  Lines,  or  which  have 
the  fame  Height,  mul!  be  to  one  another  as  their 
Bafes  are. 

For  they  are  all  equal  to  Redangles,  on  the 
fame  or  equal  Bales  with  themfelves,  and  con- 
lequently  mul!  have  the  fame  Proportion  to  each 
other,  as  fuch  Redangles  $  that  is,  be  to  each  o- 
ther  as  their  Bafes  C[.  E.  D. 

And  the  fame  Thing  mull  be  true  of  all  Triangles 
that  are  between  the  fame  Parallels,  or  which 
have  the  fame  Height,  becaufe  they  are  the  halves 
of  thofe  Parallelograms.  See  the  Figure. 

RECTANGULAR,  or  Right-angled, ds  fpoken 
of  a  Plain  Figure  in  Geometry,  when  one  or  more 
of  its  Angles  are  right.  Of  Solids,  ;tis  fpoken  in 
refped  of  their  Situation  :  For  if  their  A.xes  be 
perpendicular  to  the  Plane  of  the  Horizon,  they 
are  therefore  Redangular,  or  Right  Cones,  Cylin¬ 
ders,  &c. 

RECTANGULAR  Sedion  of  a  Cone  ;  by  this 
the  Ancient  Geometers  always  meant  a  Parabola , 
which  Conick  Sedion,  before  Apollonius,  was  on¬ 
ly  confidered  in  a  Cone,  whofe  Sedion  by  the  Axe 
would  be  a  Triangle,  Right-angled  at  the  Vertex. 
And  hence  it  was  that  Archimedes  entituled  his 
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Book  of  the  Quadrature  of  the  Parabola,  (as  ’tis 
now  called)  by  the  Name  of  ReSlanguti  Coni 
SeSlio. 

RECTATIO,  was  a  word  formerly  ufed  for  a 
Claim  of  Right ;  or  an  Appeal  to  the  Law  for  the 
recovery  of  luch  a  claimed  Right.  So  alio  the 
Word, 

RECTITUDO,  was  then  ufed  for  a  Right  or 
Legal  Due  ;  and  Oblations  and  Tithes  were  called 
ReSlitudines  Dei. 

To  RECTIFIE,or  Rectification,  [in  Chymifry,] 
istheDiftilling  over  again  of  any  Spirit,  in  order  to 
a  more  fine  and  pure  State  and  to  feparate  from  it 
any  Heterogeneous  Parts,  that  might  rife  with  it 
before. 

RECTIFIE  is  a  Word  ufed  in  the  Defcription 
and  Ufe  of  Globe,  or  Sphere.  For  the  firft  Thing 
to  be  done  before  any  Problems  can  be  wrought 
on  the  Globe,  is  to  ReSlify  it ;  that  is,  To  bring 
the  Sun’s  Place  in  the  Ecliptick  on  the  Globe, 
to  the  graduated  Side  of  the  Brafs  Meridian, 
to  elevate  the  Pole  abov'e  the  Horizon,  as  much 
as  is  the  Latitude  of  the  Place,  and  to  fit  the 
Hour  Index  exaCHy  to  Twelve  at  Noon,  Icrew- 
ing  alfo  the  Quadrant  of  Altitude,  (if  there  be 
occafion)  to  the  Zenith.  All  this  is  comprehen¬ 
ded  under  the  Word  ReSlify  the  Globe  :  And 
when  this  is  done,  the  (Celeftial)  Globe  repre- 
fents  the  true  Pofture  of  the  Heavens,  for  the 
Noon  of  that  Day  it  is  rectified  for. 

RECTIFIER  [  in  Navigation  ]  is  an  Inftru- 
Iiieat  .couiifUng  of  two  Parts,  which  are  two 
Circles  either  laid  one  upon,  or  let  into  the 
other,  and  fo  faftned  together  in  their  Centers, 
that  they  reprefent  two  GompaiTes,  one  fixed, 
the  other  moveable  ;  each  of  them  divided  into 
the  32  Points  of  the  Compafs,  and  360  De¬ 
grees,  and  numbred  both  Ways,  both  from  the 
North  and  the  South,  ending  at  the  Eaft  and 
Weft,  in  90  Degrees. 

The  Fixed  Compafs,  reprefents  the  Horizon, 
in  which  the  North,  and  all  the  other  Points  of 
the  Compafs  are  fixed  and  immoveable. 

The  moveable  Compafs  reprefents  the  Mariners 
Compafs,  in  which  the  North,  and  all  the  other 
Points  are  liable  to  Variation. 

In  the  Centre  of  the  moveable  Compafs  is  faftned 
a  Silk  Thread,  long  enough  to  reach  the  out-fide 
of  the  Fixed  Compafs.  But  if  the  Inftrument  be 
made  of  Wood,  there  is  an  Index  inftead  of  the 
Thread. 

Its  Ufe  is  to  find  the  Variation  of  the  Compafs, 
to  reftify  he  Courfe  at  Sea;  having  the  Ampli¬ 
tude  or  Azimuth  given. 

RECTIFYING  of  Curves,  [in  Mat hema ticks'] 
is  to  find  a  ftrait  Line,  equal  to  a  curved  one  ; 
or  a  Place  equal  to  a  curved  Surface. 

Of  this  Dr.  Wallis  gave  the  rirft  Hint  to  the 
World,  in  his  Arithmetick  of  Infinites,  Prop.  38. 
&  Scholium. 

Soon  after  which,  Mr.  IVilliam  Neil  applied 
thofe  Confiderations  to  the  Semi-cubical  Para¬ 
boloid,  where  the  Cubes  of  the  Ordinates  are 
as  the  Squares  of  the  Diameters:  And  fhewed 
that  there  the  fmall  Segments  of  the  Curve,  cut 
by  the  Ordinates  at  equal  Diftances,  are  as  the 


Ordinates  in  a  Parabola,  and  therefore  their 
Squares  increafed  by  Equals,  in  Arithmetical 
Progreffion  :  Wherefore  that  Curve  muil  be  to 
a  Right  Line  :  :  as  the  Trunk  of  a  Parabola, 
to  the  Parabola  :  Which,  the  Quadrature  of  the 
Parabola  being  known,  is  a  known  Proportion  ; 
and  this  was  the  firft  Attempt  of  this  Nature. 
But  it  was  afterwards  loon  demonftrated  alfo 
by  Sir  Chrijlnpher  Wren,  my  Lord  Brouncker , 
and  by  Dr.  Wallis.  And  the  Year  following, 
viz.  1658.  Sir  Chrifiofher  Wren  fhewed  the 
Curve  of  the  Cycloid,  to  be  Quadruple  of  its 
Axis  :  Which  was  the  fecond  Demonftration 
of  a  ftrait  Line  equal  to  a  crooked  one. 
Of  which  fee  Dr.  Wallis’s  Englifh  Algebra ,  p, 
292,  Sc.  See  more  alfo  in  his  Excellent  Book 
De  Cycloide. 

RECTIFICATION  of  Curves.  To  what  hath 
been  laid  on  this  Point  under  Rectifying,  and 
under  Cycloid,  ’twill  be  proper  to  add,  what  the 
Ingenious  Mr.  Moivre  advances  in  his  illuftrious 
Specimens  of  the  Ufe  and  Advantages  of  the 
Doftrine  of  Fluxions :  Where  he  faith,  that  the 
Redificaticn  of  Curve  Lines  will  be  obtain’d,  if 
we  conlider  the  Fluxion  of  the  Curve  as  a  Hy- 
pothenufe  of  a  Rectangular  Triangle,  whofe 
Sides  are  the  Fluxions  of  the  Ordinate  and  Ab- 
icifle.  But  in  the  Expreilion  of  this  Hypothe* 
nufe,  Care  muft  be  taken,  that  only  one  of  the 
Fluxions  be  remaining,  as  alfo  only  one  of  the 
indeterminate  Quantities,  viz.  that  whofe  Fluxi¬ 
on  is  retain’d.  Some  Examples  will  render  this 
clear. 

The  right  Sine  C  B being  given,  to  find  the 
Arch  A  C.  Let  A  B  —  x,  C  B  —  y,  0  A  —  r, 

\ 


C  E  the  Fluxion  of  the  Abfcifte,  E  D  the  Fluxi¬ 
on  of  the  Ordinate,  CD  the  Fluxion  of  the.  Arch 
C  A.  From  the  Property  of  the  Circle  2  r  x 

r  •  •  • 

—  x  x  =  y  y,  whence  ir  x . —  2x^  =  2  y y,  and 

•  •  (j  •  •  •  *  •  • 

therefore  x  =  y  y.  But  C D  z=z y y  -ft  xx—yy  -f. 


f  yy  —  'yy  -j-  >122. _  = _ 1111 

rr-  2  r  x  •+-  xx  J  r  — •  y  y  r  r  —  ; 

„  „  r  >  1 
therefore  CD  —  x  r  y 

V  r  r  —  y  y  V  r  r  —  y  y 


rr:  r  y  x  r  r  —  y  y  •  And  confequently 

_  T  f 

if  r  r — ‘ y y  be  thrown  into  an  infinite  Scries,  and 

the  feveral  Members  of  it  be  multiplied  into  r  y, 
and  then  the  flowing  Quantity  of  each  be  taken, 
we  lhall  have  the  Length  of  the  Arch  A  C.  After 
the  lame  manner,  giving  the  verfed  Sine,  the  fame. 
Arch  may  be  found.  For  reluming  the  Equation 

found  above  2  r  x  2  *  *..=i  2  yy,  we  havey  = 

r  x  — 
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r  x  —  x  x  ^  but  (7  DLr=z  x  x  -j-  y  y  =  x  x  f 

yy 

y  r  xx  —  2  r  x  x  x  -f-  xz  x  x  _  x  x 

yy  - - 

.  .  •  •  •  • 

r  r  xx  —  2  r  x  x  x  4-  x-  x  x  tjlat  ^  (reducing 

2  r  x  —  xx 

all  to  the  fame  Denominator,  and  expunging 

contradiaory  Terms)  !  r.*.*  !,  whence  CD 

J  2  r  x  —  xx 


r  x 


__  - „  and  confequently  the  Length 

of  the"2 Arch  A  C  may  be  eafily  found  from  what 

15  The  Flu^on  of  the  Curve  Line  is  fometimes 
more  eaiilV  found,  by  comparing  the  two  War 
Triangles  C  E  D,  CBO,  for  this  Proportion  ante, 
C B  :  CO  : :  C  D,  that  is  for  the  Circle  /i  r  x—x  x 


:  r : :  x  : 


r  x 


/  2  r 


x  x 


The  Curve  of  the  Cycloid  may  be  determin’d 
by  the  fame  Method  too.  Let  A  L  K  be  a  Semi- 


Cycloid,  whofe  generating  Circle  is  A  D  L.  Ha- 
vine  any  Point  as  B  in  the  Diameter  A  A,  draw 
B  /  parallel  to  the  Bate  L  K,  meeting  the  Pen- 
pheus  of  the  Circle  in  the  Point  D  ;  compleat  the 
Reftacgle  AEIB,  and  draw  FH  parallel  to  Ely 
and  infinitely  near  to  it,  as  alfo  B  I  cutting  F H 
in  Gy  and  the  Curve  AKinH.  Put  A  L  —  cly 

AB(=-£I)z=zXyGH=tc.  It  is  known 
that  the  right  Line  B  G  is  every  where  equal  to 
the  Sum  of  the  Arch  A  Z),  and  the  right  Sine 
J5  D  :  Whence  ’tis  manifeft,  that  the  Fluxion 
I  Q  is  alfo  the  Aggregate  of  the  Fluxions 
of  the  Arch  A  D  and  the  right  Sine  B  D.  But 
the  Fluxion  of  the  Arch  A  D  was  found  — 


|  d  x 


and  the  Fluxion  of  the  right  Sine 


F  d  x  —  xx 

B  D  will  be  found  to  be  ^  X  - ;  j  therefore 

iF  dx — xx 

JQ  zzz  ,  and  therefore  I  H  (zz  I G  -f 

•  F d  x—  X  X 

q  tA \  __  ddx  x  —  dxxx  .  from  whence  I H  zz 
'  dx  —  xx 


d  x2  x2 ,  and  confe- 


x  d  d  d  —  d  x  ___  'x(?  d 
Fd  x  • —  xx  C  x 

1  X 

quently  A  I  =  a  d  x  zz  2  Fdx  =  2  A  D.  This 
Conclufion  may  alfo  be  very  eauly  aeduc  d  from 
the  known  Property  of  the  Tangent,  for  Imce 
the  little  Part  of  it,  as  /H,  is  always  parallel  to  the 
Chord  A  Dy  the  Triangles  IGHy  ABDaiz  limilar, 


whence  AB  :  A  D::  G  H  :  I  Hy  that  is,  x  :  Fdx:» 

x  :  ”  —  therefore  I H  zz  d  x  x 2 

By  the  help  of  the  Fluxion  I H  alfo,  we  may  in¬ 
vestigate  the  Area  of  the  Cycloid.  The  Fluxion  of 

the  Area  A  Ely  istheReftangleiS/g  ~ 

F a  x — xx 

x  Fd  x  —  xx.  But  the  Fluxion  of  the  Portion 
A  B  D  is  the  fame  ;  therefore  the  Area  A  E 1,  and 
the  correfpondent  Portion  (  of  the  Circle  )  AB  Dy 
are  always  equal. 

Let  A  B  be  the  Curve  of  the  Parabola,  whole 
Axis  is  A  Fy  Parameter  a  j  let  A  E  zz  Xy  E  B 


zz  y,  A  B  Zy  B  D  zz  Xy  D  C  zz  y,BC  zzz. 
The  Equation  expreffing  the  Nature  of  the 

Parabola,  being  ax  zz  y y,  we  have  ax  zz  2yyy 

whence  x  zz  ill  j  but  BC* 1  —  B  Dq  -f-  C  JD2 

U.  .  -  .  j  *  •  fa 

that  is,  z  z  —  x  x  -f*  yy  ~  — - _ IdL  -j-  yy  ~—‘ 

a  a  ______ 

LL±liii,  and  therefore  z—'y 

a  a  & 

•zzy  +  iaa.  If  now  by  this  Exprellion  jJ 
2  a 

F yl  -P  f  a  a.  thrown  into  an  infinite  Series,  the 

’ 

Curve  A  B  will  eafily  be  known.  It  appears  far¬ 
ther,  that  giving  an  Hyperbolical  Space ,  this  Curve 

is  alfo  given,  and  vice  verfa.  For  f  a 

V f-  -j -  \  a  at  and  cor  Tequently  \  a  z  is  the  Space 

whole  Fluxion  is  y  A  yL  -j-  £  a  a.  But  fuch  a 
Space  is  no  other  tha  i  the  Exterior  (  Equilateral  ) 
Hyperbola  AB  EG,  whofe  Semi- Axis  AB  =z  ~  a, 
its  Abfcilfe  AEzzy,  and  its  Ordinate  EG=zx. 

For  the  Menluration  of  a  Surface  defcribed[by  the 
Converfion  of  a  Curve  round  its  Axis  ;  we  are  to 
alfumefor  the  Fluxion  of  it,  a  Cylindrick  Super¬ 
ficies,  whofe  Altitude  is  the  Fluxion  of  the  Curve, 
and  wrhofe  Diflance  from  the  Axis  is  the  Ordinate 
Applicate  correlponding  to  that  Fluxion.  Ex.gr. 
Let  AC  be  the  Arch  of  a  Circle,  which  turning 
round  the  Axis  A  D ,  generates  a  Spherical  Super¬ 
ficies,  which  we  would  meafure.  Now  DC  the 
Fluxion  of  the  Arch  is  already  found  to  be  =s 

—  r  x  - ,  which  if  we  multiply  by  the  Peri- 

F  2  r  x  —  xx 

phery  belonging  to  the  Radius  B  C,  that  is,  by 

L  Fzrx — xx  (  putting  y  the  Ratio  of  the 

-  Cit. 


. L 


r  e  a 
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Circumference  to  the  Radius)  we  mall  have  c  x 
for  the  Fluxion  of  the  Spencal  Superficies,  and 
confequently  that  Superficies  it  lelf,  is  c  x. 

RECTIFIABLE,  [of  Redifcarey  L.J  capable 
of  being  let  to  rights, 

RECTIFICATION,  a  rectifying  or  making 
right,  the  remedying  or  tedreiling  lb  me  Defeft 
or  Error  either  of  Nature,  Art,  or  Morality. 

To  RECTIFY,  \_ReSlificare ,  L.  of  ReG/fier,  F.] 
to  fet  to  rights  what  is  amilsj  i.to  correft  or 
mend. 

To  RECTIFY  a  Nativity,  [with  Afroiogersf 
is  to  bring  the.  eftimated  and  fuppoled  Time 
of  a  Perfon’s  Birth,  to  the  real  and  true  one. 

RECTILINEAL,  or  Right-lined ,  [in  Geome¬ 
try^  is  fpoken  of  fuch  Figures  as  have  their  Extre¬ 
mities  all  Right  Lines. 

RECTI  Minores ,  are  two  fmali  Mulcles  of  the 
Head,  appearing  both  in  Sight  at  once  :  They 
arife  fielhyfrom  the  Pofterior  Part  of  the  fir  ft 
Vertebrae  pf  the  Neck  ;  and  are  lb  mlerted  to 
the  middle  Part  of  the  Os  Occipitis  in  two 
fhallow  Deprelfures  of  the  laid  Bone.  Thele 
from  their  Ule  may  be  called  Renuentes  or 
Noddets  backwards,  and  are  Antagonifts  to 
thofe  we  call  Annuentes . 

RECTITUDE,  \_Reclitudc ,  L.J  refers  either 
to  the  Aft  of  Judging  or  Willing,  and  is  either 
what  is  true  or  what  is  good  ;  thele  being 
the  only  Objefts  about  which  the  Mind  exer- 
cifes  its  two  Faculties  of  Judging  and  Willing. 

RECTO,  is  a  Writ  of  Right,  and  is  of  fo 
high  a  Nature,  that  whereas  other  Writs  in  real 
Aftions  are  only  to  recover  the  Poifeffion  of 
Lands  or  Tenements  in  Queltion,  which  have 
been  loft  by  our  Anceftors  or  our  lelves  ;  this 
aimeth  to  recover  both  the  Seifin,  which  Rome 
of  our  Anceftors  or  we  had,  and  alfo  the  Pro¬ 
perty  of  the  Thing  whereof  the  Anceftor 
died  not  Seized,  as  of  Fee,  and  whereby  are 
Pleaded  and  Tried  both  their  Rights  together, 
viz.  as  well  of  Poffellion  as  Property  :  So  that 
if  a  Man  once  lole  his  Caufe  upon  this  Writ, 
either  by  Judgement,  Aflize,  or  Battle,  he  is 
without  all  Remedy,  and  fhall  be  excluded 
per  exceptionem  rei  Judicata. 

It  is  divided  into  two  Kinds,  ReSlum  Pa. 
tens,  a  Writ  of  right  Patent  ;  and  ReSlum  Clau - 
fum ,  a  Writ  of  right  Clofe.  This  the  Civili¬ 
ans  call  Judicium  Petit  or  um.  The  Writ  of 
right  Patent  is  lb  called,  becaufe  it  is  fent  up- 
on,  and  is  in  Nature  the  higheft  Writ  of  all 
others,  lying  always  for  him  that  hath  Fee- 
fimple  in  the  Lands  or  Tenements  fued  for,  and 
not  for  any  other.  And  when  it  lyeth  for 
him  that  Challengeth,  Fee-limple,  and  in  what 
Cafes,  lee  F.  N.  B.  Fol.  i.  6.  This  Writ  is  al¬ 
io  called  Breve  magnum  de  redo.  A  Writ  of 
right  Clofe ,  is  a  Writ  direfted  to  a  Lord  of 
Ancient  Demefne ,  and  lieth  for  thole  which 
hold  their  Lands  and  Tenements  by  Charter  in 
Fee-limple,  or  in  Fee-Tail,  or  for  Term  of 
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Life,  or  in  Dower,  if  they  be  ejefted  out  of 
luch  Lands,  8c.  or  diileiled.  In  this  Cale,  a 
Man  or  his  Heirs  may  fue  out  this  Writ  of 
right  Clofe ,  direfted  to  the  Lord  of  the  An¬ 
cient  Demefne ,  commanding  him  to  do  him 
right,  in  his  Court.  And  this  is  called,  Bre¬ 
ve  parvum  de  redo. 

RECTO  de  Advocatione  Ecclefia ,  is  a  Writ 
of  Right  lying  where  a  Man  hath  right  of  Ad- 
vowfon,  and  the  Parlon  of  the  Church  dying, 
a  Stranger  prelents  his  Clerk  to  the  Church, 
and  he  not  having  brought  his  Aftion  o f  fhta- 
re  Impedit  nor  Darrein  Prefentment  within 
Six  Months,  but  fullered  the  Stranger  to  uliirp 
upon  him.  And  this  Writ  he  only  may  Have, 
that  claimeth  the  Advowfon  to  himfelf,  and 
to  his  Heirs  in  Fee  ;  and  as  it  lies  for  the  whole 
Advowfon ,  fo  it  lies  alfo  for  the  half,  third 
or  fourth  Part. 

RECTO  de  Cuf  odid  terra  &  haredis^  was 
a  Writ  that  lay  for  him  whole  Tenant  holding 
of  him  in  Chivalry,  died  in  Nonage  againft  a 
Stranger  that  entred  upon  the  Land,  and  took 
the  Body  of  the  Heir  ;  and  is  now  become  ule- 
lels  as  to  Laiids  holden  in  Capite ,  or  by 
Knights  Service ,  but  not  when  there  is  Guar¬ 
dian  in  Soccage ,  or  appointed  by  the  laft  Will 
and  Teftament  of  the  Anceftor. 

RECTO  de  Dote ,  is  a  Writ  of  Right  of 
Dower,  which  lieth  for  a  Woman  that  hath 
teceived  Part  of  her  Dower,  and  purpofes  to 
demand  the  Remainder  in  the  lame  Town,  ac 
gain  ft  the  Heir,  or  his  Guardian,  if  he  be  a 
Wjard. 

RECTO  de  Dote  unde  nihil  habet ,  is  a  Wtit  of 
Right,  which  lies  in  Cafe  where  the  Husband 
having  divers  Lands  or  Tenements,  hath  alTu* 
red  no  Dower  to  his  Wife  ;  and  Die  thereby  is 
driven  to  fue  for  her  Thirds,  againft  the  Heir 
or  his  Guardian. 

RECTO  de  rationabili  Parte ,  is  a  Writ  that 
lies  always  between  Privies  of  Blood  ;  as  Bro¬ 
thers  in  Gavel-hind ,  or  Sifters,  or  other  Co-parce¬ 
ners,  as  Nephews  or  Nieces,  and  for  Land  in 
Fee-fimple  ;  as  if  a  Man  leale  his  Land  for 
Term  of  Life,  and  afterward  dies,  leaves  Iifue 
two  Daughters,  and  after  that  the  Tenant  for 
Term  of  Life  dieth  alfo,  the  one  Sifter  entreth 
upon  all  the  Land,  and  fo  deforcing  the  other, 
the  Sifter  fo  deforced  lhall  have  this  Writ  to 
recover  Part. 

RECTO  quando  Dominus  remifty  is  a  Writ 
of  Right,  which  lies  in  Cale  where  Lands  ou 
Tenements  being  in  the  Seigniory  of  aay  Lord, 
are  in  Demand  by  a  Writ  of  Right ;  for  if  the 
Lord  hold  no  Court,  or  otherwile,  at  the  Prayer 
of  the  Demandant,  or  Tenant,  lhall  lend  to  the 
Court  of  the  King  his  Writ,  to  put  the  Caule 
thither  for  that  Time,  (laving  to  him  at  other 
Times  the  Right  of  his  Seigniory  )  then  the 
Writ  iftues  out  for  the  other  Party,  and  hath 
the  Name  from  the  Words  contained,  being  the 
true  Occafion  thereof.  This  Writ  is  Clofe ,  and 
mult  be  returned  before  the  Juftices  of  the 
Com  ?yi  c  n-Ben  c  h. 
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■RECTO  fur  Difclaymer,  is  a  Writ  that  lies 
when  a  Lord  in  the  King’s  Court  of  Common - 
Pleas  avows  upon  his  Tenant,  and  the /lenan 
Melamed  to  hold  of  him  ;  upon  which  Df- 
cfamer  he  lhall  have  this  Writ  5  and  if  the 
Lord  averr  and  prove  That  the  Land  is 
held  of  him,  he  lhall  recover  the  Land  for 

ever.  . ..  - , 

■RECTOR,  a  Governor  or  Ruler  ;  alfo  a  Par- 
ion  of  a  Parilh-Church,  whole  Office  is  to  take 
Care  of  the  Souls  of  his  Panlhioners,  to  preach, 
to  adminifter  the  Sacrament,  A]lo  the  Chief 
of  a  Foreign  Univerfity,  or  of  a  Convent  of 
jeiuits alio  the  Principal  or  Head  of  a  Col¬ 
lege  in  England. 

RECTORY,  [ Reftoria ,  L.J  a  Parifh-Church, 
Parfonage,  or  Spiritual  Living,  with  all  its 
Rights,  Glebes,  Tithes,  &c. 

RECTUM  Inteflbium ,  is  the  ftrait  Gut  which 
beeins  at  the  fir  11  Vertebra:  of  the  Os  Sacrum , 
and  paffeth  firait  downward  to  the  Extremity 
of  the!  Rump,  or  utmoft  End  of  the  Back-bone. 
It  is  about  a  Foot  in  Length,  and  not  io  wide 
as  the  Colon,  but  its  Membranes  are  thick¬ 
er. 

RECTUM,  was  ufed  formerly  for  a  Trial  : 
Commune  Redum,  was  a  'inal  at  Law;  or  in 
common  CourleofLaw  :  And  Start  td  Reilum, 
was  to  Hand  Trial. 

RECTUS  Abdominis,  a  Muicle  of  the  lower 
Bellv  which  ariles  from  the  Sternum,  and  the 
Extremity  of  the  laft  two  Ribs,  and  goetfi  ftrait 
down  to  the  fore-part  of  the  Abdomen,  to  be 
inlerted  in  the  Os  Pubis. 


RECTUS  Femoris ,  is  a  Mufcle  of  the  Leg, 
fo  named  from  its  firait  Progrefs  and  Situati¬ 
on  ;  it  arifes  flefiiy  from  the  Tubercle  of  the 
Os  Ilium,  that  is  in  the  Mid- way  between  the 
fore-part  of  its  Spine  and  the  Acetabium,  from 
thence  defending  direftly  between  the  Vajlus 
Exterms  and  Internus,  and  over  the  Crureus 
Its  Fibres  externally  delcend  from  a  middle 
Line  obliquely  Laterally:  Internally  they  run 
according  to  the  Length,  and  become  entirely 
Tendinous  four  I  ingers  breadth  above  the  P a- 
ttlla,  where  it  is  united  with  the  Tendons  of 
the  Vajlus  Ext  emus  and  Internus ,  and  Cru¬ 
reus,  and  inlerted  together  with  ’em  at  the  up¬ 
per  Part  of  the  Tibia.  It  ferves  to  help  to  ex¬ 
tend  the  Tibicii 


Appendix  of  the  Os  Occipitis,  near  the  great 
Foramen,  that  transmits  the  Medulla  Oblonga¬ 
ta.  This  manifeftly  bends  the  Head  forwards, 
and  therefore  may  be  called  Flexor  Capitis , 
from  its  Ufe. 

RECTUS  Internus  Minor,  is  a  Mufcle  of 
the  Head,  which  with  its  Partner  appears  on 
the  Fore-part  of  [the  firft  Vertebrae,  like  the 
ReSli  Minores  on  the  Back  part,  and  arife 
near  its  Tranfverfe  Procefles,  and  afeendmg  di- 
reftly,  are  inferted  to  the  Anterior  Appendix 
of  the  Os  Occipitis,  immediately  under  the  for¬ 
mer.  Thefe  nod  the  Head  forward,  and  are  An- 
tagonifts  to  the  ReSli  Minores.  Wherefore  they 
may  be  called  Annuentes. 

RECTUS  Lateralis  is  a  fliort,  thick,  fieffiy, 
Muicle  of  the  Head,  anfing  from  the  lupen* 
or  part  of  the  Extremity  of  the  Tranfverle 
Procefs  of  the  firft  Vertebra  of  the  Neck,  be¬ 
tween  the  former  and  obl'upuus  Superior ,  thence 
alcends  direftly  to  its  lnlertion  to  the  Os  Oc* 
cipitis  in  the  Interfile  made  by  the  Proceffus 
Mammillaris  and  Styloides.  This  nods  the  Head 
to  one  fide. 

RECTUS  Major,  is  a  Mufcle  of  the  Head, 
which  arifeth  partly  Tendinous,  but  chiefly 
Fieffiy,  from  the  Superior  Part  of  the  double 
Spines  of  the  fecond  Vertebra  of  the  Neck, 
and  in  its  alcent  becomes  broader  and  Flelhy, 
and  is  lo  inferted  to  the  poftenor  Part  of  the 
Os  Occipitis  ;  This  Muicle  with  its  Partner 
a£ting,  pulls  the  Head  direftly  back  on  the 
firft  Vertebra. 

RECTUS  Mufculus,  one  of  the  Mufcles  of 
the  Abdomen  lo  called  from  the  Uprightneis  of 
its  pofition.  Its  Ufe  in  common  with  the  other 
Mufcles  of  this  Part,  is  to  help  to  exclude  the 
Faces  and  Urine,  by  the  compreffion  of  the 
Abdomen. 


RECTUS  Palpebra  Superior) s,  is  a  Mufcle 
which  lifts  up  the  upper  Eye-lid. 

RECURRENT  Nerves,  by  fome  called  Vo¬ 
cal  becaufe  they  are  fpent  upon  the  Inftruments 
of  Speech  and  which  Galen  laith  he  tried  to 
cut  and  by  that  means  rendred  the  Animal 
Mute.  This  Dr.  Willis  takes  to  be  a  Diftinft 
Pair  by  its  i'elf,  but  ’tis  ufually  reckoned  a 
Branch'  of  the  Par-vagum  or  eighth  Pair  fipring- 
ing  out  of  their  Trunks,  and  16  called,  becaufe 
firft  they  defeend,  and  then  afeend  againto  liip- 
dIy  the  Mulcles  of  the  Larynx. 


RECTUS  in  Curia,  fignifies  one  that  Hands 
at  the  Bar,  and  no  Man  objetls  any  thing  a- 
gainft  him.  Alfo,  when  a  Man  hath  reverled 
the  Outlawry,  and  can  participate  of  the  Be¬ 
nefit  of  the  Law,  he  is  ReSlus  in  Curia. 

RECTUS  Internus  Major ,  is  a  Mufcle  of 
the  Head  which  ariles  Tendinous,  but  chiefly 
Flelhv,  from  the  fore-part  of  all  the  Tranl- 
verle  Process  of  the  Vertebra  of  the  Neck, 
exept  the  firft  and  fecond,  and  in  its  Alcent 
becoming  Fieffiy,  palfes  over  thofe  two  luperi- 
or  Vertebra,  and  is  inlerted  to  the  Anterior 


RECUSANTS,  [ Recufantes ,  L.]  Perfons  who 
refufe  to  acknowledge  the  King’s  Supremacy  ; 
properly  Roman  Catholicks,  who  refuled  to  lub- 
mit  ;  but  it  hath  been  extended  to  comprehend 
all  who  fe  par  ate  from  the  eftablifhed  Church 
of  England,  of  whatloever  Se&  or  Opinion. 

RECUSATION,  [in  Law,\  an  Aft  whereby 
a  Judge  is  defir?d  to  refrain  from  judging  fome 
certain  Caufe,  on  Aceount  of  his  being  related 
to  one  of  the  Parties,  of  fome  Capital  Enti¬ 
ty,  or  the  like. 

RED, 
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RED  [in  Phyficks ]  is  one  of  the  fimple  or  pri¬ 
mary  Colours  of  natural, ‘Bodies,  or  rather  of  the 
Rays  of  Light. 

The  Red  Rays  are  the  lead:  refrangible  of  all 
others,  and  hence  Sir  Ifaac  Newton  luppofes,  the 
different  degrees  of  Refrangibility  to  arife  from 
the  different  magnitudes  of  the  luminous  Particles 
of  which  the  Rays  confift.  The  Red  Ray  or  Red 
Light  is  concluded  to  be  that  which  ccnfifts  of  the 
large  ft  Particles. 

Authors  diftinguifh  three  general  kinds  of  Red , 
one  bordering  on  the  Blue ,  as  Columbine  or  Dove* 
colour,  Purple  and  Crimfon. 

Another  bordering  on  the  Yellow,  as  Flame- 
colour  and  Orange. 

REDD1TAR1UM  [old  Law  ~\  a  terrier  Roll 
or  Rental,  in  which  the  Rents  and  Services  of  a 
Manour  are  fet  down. 

REDDENDUM,  a  Word  tiled  fubftantively 
for  the  Claufe  in  a  Leafe,  &c.  whereby  the  Rent  is 
teferved  to  the  Lelfor. 

REDD1T10N,  is  a  Judicial  Confeflion  and  Ac¬ 
knowledgment,  that  the  Land  or  Thing  in  demand, 
belongs  to  the  Demandant,  or  at  lealt  not  to  the 
Perfon  fo  furrendring. 

REDEMPTION  [in  Law~\  a  Faculty  or  Right 
of  re-entring  upon  Lands,  gfc.  that  have  been  fold 
and  alfign’d,  upon  repaying  the  Purchafe  Money, 
with  legal  Coils. 

REDEMPTIONS  [in  ancient  Law']  are  grievous 
Mulfts  impos’d,  by  way  of  Commutation,  for  the 
Head  or  Life  of  the  Delinquent. 

REDENT  [in  Fortification ]  is  a  Work  made 
in  form  of  the  Teeth  of  a  Saw,  with  Saliant  and 
Re-entring  singles ,  to  the  end  that  one  part  may 
defend  another.  Thefe  fort  of  Works  are  ufually 
erected  on  that  fide  of  a  Place  which  looks  towards 
a  Marfh  or  River. 

RED  Book  of  the  Exchequer  is  a  /IBS.  Vol.  of 
feveral  miicellany  Treaties,  in  the  keeping  of  the 
King’s  Remembrancer  in  that  Office  ;  in  it  are  the 
Number  of  the  Hides  of  Land,  in  many  Counties, 
before  the  Conqueft,  &c.  See  Bifbop  Nicholfon’s 
Hi  ft.  Library. 

REDHIBITION  [in  the  Civil  Law~\  an  Action 
in  a  Court  to  annul  the  Sale  of  fome  Moveable, 
and  to  oblige  the  Vendor  to  take  it  back  again, 
upon  the  Buyer’s  finding  it  damaged,  or  proving 
that  there  was  fome  perlonal  Cheat,  Sc. 

REDINTEGRATION,  a  reftoring  any  mixt 
Body  or  Matter  whole  Form  is  deftroyed,  to  the 
fame  Nature  and  Conftitution,  and  that  it  lhall 
have  the  fame  Properties  it  had  before. 

The  Honourable  Mr.  Boyle  hath  a  particular 
Trail  about  the  Redintegration  of  Salt-Petre  ;  in 
which  he  proves,  that  after  Nitre  had  been  fiuxed 
in  a  Crucible  over  a  ftrong  Heat,  and  after  all  its 
volatile  Parts  had  been  forced  away  by  the  injecti¬ 
on  of  lighted  Coals  lo  often  into  the  Crucible,  that 
no  farther  Detonation  would  happen;  by  which 
means  the  Salt-Petre  was  turned  into  that  Body 
which  is  called  Fixt  Nitre ,  and  which  is  very  near¬ 
ly  a-kin,  in  all  its  Properties,  to  fixt  Salt  of  Tar¬ 
tar  ;  yet  he  could  very  lpeedily,  by  pouring  to 
this  fixt  Salt-Petre,  either  diluted  with  a  due  pro¬ 
portion  of  Water,  or  let  run  per  fe  into  a  Deli - 
tpuium ,  a  fufficient  quantity  of  Spirit  of  Nitre, 
(which,  by  the  bye,  amounted  to  nearly  the  quan¬ 
tity  of  that  volatile  Part  which  was  burnt  off)  he 
could, I  fay,  fudden ly  re-produce  true  Cryftals  of 
Salt-Petre  of  the  common  Form  and  Virtue, 


R ED.feer,  when  aPiece  of  Iron  in  a  Smith’s 
Fire  of  his  Forge  is  heated  too  much,  it  will  Red - 
feer ,  as  they  call  it,  that  is,  break  or  crack  under 
the  Plammer,  while  it  is  working  between  hot  and 
cold.  Some  call  this  Red-Jinre. 

REDISSEISIN,  is  a  Dijjeifin  made  by  him  that 
once  before  was  made  and  adjudged  to  have  Dif- 
feifed  the  fame  Man  of  his  Lands  or  Tenements ; 
for  which  there  lies  a  fpecial  Writ,  called  a  Writ 
of  Rediffeifin. 

RED. Lead,  how  made.  See  Minium. 

REDOUBT  [in  Fortification*]  isafmallFort 
of  a  fquare  Figure,  having  no  defence  but  in  the 
Front,  its  ule  being  to  maintain  the  Lines  of  Cir- 
cumvallat ion,  Contrav dilation,  and  Approach.  In 
marfhy  Grounds  thefe  Redoubts  are  often  made  of 
Mafon’s  Work  for  the  Security  of  the  Neighbour¬ 
hood.  Their  Face  confifts  of  from  ten  to  fifteen 
Fathom  ;  the  Ditch  round  about  being  from  eight 
to  nine  Foot  broad  and  deep,  and  their  Parapets 
having  the  fame  thicknefi. 

REDUBBORS,  are  thofe  which  buy  ftollen 
Cloth,  knowing  it  fuch,  and  change  it  into  fome 
other  Form  or  Colour  that  it  may  not  be  known. 

REDUCING.&vz/e,  is  a  thin  broad  piece  of 
Box  with  feveral  different  Scales  of  equal  Parts, 
and  Lines  to  turn  Chains  and  Links  into  Acres  and 
Rods,  by  Infpe&ion  ;  and  is  uled  by  Surveyors  to 
reduce  any  Map  or  Draught.  It  is  lbmetimes  cal¬ 
led,  the  Surveying-Scale. 

REDUCT,  a  military  Term,  fignifying  an  ad- 
vantagious  piece  of  Ground,  entrenched  andfepa- 
rated  from  the  reft  of  the  Place,  to  retire  to  in 
cafe  of  Surprize, 

REDUCT  [  in  Architecture  ]  a  Quirk  or  final! 
Place  taken  out  of  a  larger  to  render  it  more  uni¬ 
form  and  regular,  or  for  making  a  Cabinet,  a 
Leaf,  or  fome  other  Convenience. 

REDUCT  [in  Chymiftry]  a  knot  of  Powder 
by  which  calcin’d  Metals  or  Minerals  are  again 
reduced  to  their  Regulus  or  pure  Subiiance. 

REDUCTION  [in  Surgery ]  an  Operation  by 
which  a  diflocated,  luxated,  or  fractured  Bone  is 
reftored  to  its  former  Place. 

REDUCTION  [in  Aftronomy]  is  the  difference 
between  the  Argument  of  Inclination  and  the  Ec¬ 
centrical  Longitude  ;  that  is  to  fay,  the  difference 
of  the  two  Arches  of  the  Orbit,  and  the  Ecliptick, 
intercepted  between  the  Node  and  the  Circle  ot 
Inclination. 

REDUCTION  of  Decimals.  See  Decimals. 

REDUCTION  of  Equations,  [in  Algebra]  is 
the  clearing  of  them  from  all  fuperfiuous  Quan¬ 
tities,  and  the  feparating  of  the  known  Quantities 
from  theunknown,  to  the  end  that  at  length  every 
relpeftive  Equation  may  remain  in  the  feweft  and 
fimpleft  Terms ,  and  fo  difpofed,  that  the  known. 
Quantity  or  Quantities  may  pofiefs  one  part  there¬ 
of,  and  the  unknown  the  other.  See  Equation. 

REDUCTION  of  Fractions.  See  Fractions. 

REDUCTION  of  Money,  Weights,  Meafures , 
Sc.  is  of  two  kinds,  i.  When  a  Quantity  is  to 
be  brought  from  any  higher  Denomination  into  a 
lower,  and  this  is  done,  by  conlidering  how  many 
of  the  next  lefier  Denomination  are  contained  in 
the  next  greater  before,  and  by  that  Number  mul¬ 
tiplying  the  greater ;  as  Pounds  are  brought  into 
Shillings  by  multiplying  by  20;  Shillings  into 
Pence  by  12;  and  Pence  into  Farthings  by  4* 
Alfb,  Troy  Weight  may  be  reduced  into  Grains, 
by  multiplying  by  12,  20,  and  24.  And  Averdu - 
pois  Great  Weight  into  Ounces,  by  4,  28,  and  16. 

5  M  mm  2.  If 
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2.  if  it  be  to  bring  the  lower  to  a  higher,  then 
divide  the  leaf!  by  fo  many  of  its  Denominations 
as  are  contained  in  the  next  greater.  Thus  24720 
Pence  is  103  Pounds  :  But  if  there  remains  any 
thing  after  Divifion,  they  are  the  odd  Pence  and 
Shillings  ;  as  6713  Pence  reduced,  gives  27/.  19  s. 

5  dl 

Note ,  That  the  way  to  reduce  Shillings  into 
Pounds,  is  to  cut  off  the  laft  Figure,  and  take 
half  of  the  reft,  as  in  the  laft  Inftance. 

*3)  (  55Jl9  (27/- 
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After  the  fame  manner  may  Troy  Weight,  Aver- 
dupois  Weight,  or  anykother  Weight  or  Meafure  be 
reduced. 

Likewife  Foreign  Coin  may  be  reduced  into 
Englijh ,  by  turning  the  Value  into  Englijh  Com 
of  any  Part :  As,  what  is  the  value  of  223  Scotch 
Marks,  each  equal  to  13  d.  f  Englijh  ?  which  is 
54  Farthing?,  and  223  by  54  “  12042  Farthings, 
winch  reduced  backwards  to  Pounds,  Shillings  and 
Fence,  makes  12/.  i8.r.  io \d. 

REDUNDANT  Hyperbola  is  a  Curve  of  the 
higher  kind,  fo  called  becaufe  it  exceeds  the 
Comc-Seftion  of  that  Name  in  the  number  of  its 
hyperbolical  Legs,  being  a  triple  Hyperbola  with 
6  In  perbolical  Legs. 

REDUPLICATIVE  Propofiiions ,  are  fireh 
wherein  the  SubjeSl  is  repeated  :  Thus,  Men,  as 
Men,  are  Rational  ;  Rings,  as  Kings,  are  f’ubjeft 
to  none  but  God. 

RE-ENTR1NG  Angle ,  a  Term  in  Fortification , 
See  Angle. 

RE-ENTRY  [in  Law)  fignifies  the  refuming 
and  retaking  that  Poifellion  which  he  had  lately 
forgone:  As  if  I  make  a  Leafe  of  Land  or  Te¬ 
nement,  I  do  therefore  forego  the  Poffeflion  ;  and 
if  Ido  condition  with  the  Leffee,  That  fori  Non¬ 
payment  of  the  Rent  at  the  Day,  it  {hall  be  law¬ 
ful  for  me  to  Re-enter  ;  this  is  as  much  as  if  I 
condition’d  to  take  again  the  Lands,  Sc.  into  my 
own  Hands,  and  to  recover  the  PolfeJ[lion  by  my 
own  P  aft,  without  the  afliftance  of  Tudge  or  other 
Procefs. 

REEF,  a  Term  in  Navigation  :  When  there  is 
a  great  Gale  of  Wind,  they  commonly  roll  up 
part  of  the  Sail  below,  that  by  that  means  it 
may  become  the  narrower,  and  fo  draw  not  fo 
much  Wind.  A.nd  this  contracting  or  taking  up 
the  Sail,  they  call  a  Reef  or  Reefing  the  Sail ; 
and  when  it  is  done  they  fay,  the  Sail  is  Reefed. 

Alfb,  When  a  Top-Maft  is  Sprung,  as  they  call 
it,  i.  e.  crakt  or  almoft  broken  in  the  Cap,  they 
cut  oft  tiie  lower  piece  that  was  near  broken  oft, 
and  letting  the  other  part,  now  much  Ihorter,  m 
the  Step  again,  they  call  it  a  Reeft  Top-Maft. 

RE-Extent  [m  the  Law)  is  a  Second  Extent 
made  on  Lands  or  Tenements,  on  a  Complaint 
made  that  the  former  Extent  was  partially  per¬ 
formed. 

REEVE,  is  to  put  a  Rope  through  a  Block  ; 
and  to  pull  a  Rope  out  of  a  Block,  "is  called  Un - 

reeving. 

REEVE  of  a  Church ,  is  the  Guardian  of  it  ; 
or  theChurcb-Warden  ;  as  Shire- Reeve  is  th t Sheriff' 
or  Guardian  of  a  County  ;  and  Fort-Reeve  the 
Warden  of  a  Port  or  Haven. 


REFECTORY,  was  that  Place  in  a  Monafter/ 
where  the  Monks,  Friars,  Nuns,££c.  ultially  Dined 
and  Supped. 

REFERENDARY,  Refer endari us,  was  a  Term 
ufed  by  the  old  Saxons ,  as  appears  by  Grants  and 
Charters ,  for  fuch  aPerfon  as  a  Mafter  of  Re qu efts 
was  to  the  King  or  Queen,  amongft  us  before  the 
Court  of  Requejls  was  taken  away  by  16, 17 Cay. I. 
See  Court  of  Requejls. 

REFINING  is  the  Art  of  feparating  all  other 
Bodies  from  Gold  and  Silver ,  and  this  is  performed 
four  ways. 

The  end  of  Refining  is  the  Separation  of  all 
other  Bodies  from  Gold  and  Silver ,  which  is  per*, 
formed  four  ways,  viz.  by  Partings  by  the  Tefly 
by  the  Almond  Furnace  or  the  Sweep,  and  by 
Mercury.  1.  Parting  is  done  with  the  Aquafortis. 
Some  Refiners,  to  make  the  Aqua  fortis,  take 
Salt-Peire  three  pounds,  and  Danfzick  (not  En- 
glijh )  Vitriol  two  pounds  (  for  the  Englijh  Vitriol 
makes  a  weaker  YVater,  and  dirty  colour’d  Ver- 
diter,  and  wholly  fpoils  it.)  After  they  are  well 
bruiled  and  mixed  in  a  Mortar,  they  diftil  100 
pound  of  the  Materials,  put  into  a  Caft-Iron  Pot, 
after  this  manner. 

Build  a  Furnace  two  Yards  high,  or  more,  and 
at  the  top  place  your  Iron-Pot ;  to  which  fit  a 
Head  of  Earth,  like  the  Head  of  a  large  Diftilla - 
tion  for  Chymical  Oils,  which  mu  ft  have  a  large 
Belly,  branching  itfelf  out  eight  Inches  from  the 
Iron-Pot  into  three  Branches,  one  whereof  in  the 
midft  comes  direftly  ftrait  forward,  two  other: 
lateral  ones  come  obliquely  :  All  which  Branches 
are  four  or  five-inches  hollow  in  Diameter,  and 
five  or  fix  long.  '  To  tbele  Branches  are  fitted 
Glafs  Bodies,  narrow  and  hollow  at  both  Ends, 
large  and  globous  in  the  midft.  Thele  muft  be 
exceedingly  well  luted  on  with  Colcothar,  Rags, 
Flour  and  Whites  of  Eggs.  To  the  fir  ft  Glafs 
Body  is  luted  on  another  Glafs,  of  the  fame  Fi¬ 
gure  and  Size,  and  in  order  eight,  alike  in  all,  till 
they  come  to  the  Receiver,  which  is  an  ordinary 
Gallon  Glafs.  All  thefe  Rows  of  Glalfes  lie  on 
Boards  Ihelving  from  the  Head  to  the  Receiver. 
The  two  upper  Receivers  or  Glafs  Bodies  need 
exceeding  good  luting,  for  the  reft  ordinary  Lute 
will  ferve. 

The  Lute  is  made  of  good  Lome,  fomeHorfe- 
dung,  and  a  little  Colcothar;  although  the  two 
former  do  well. 

A  little  Fire  and  that  of  Newcaftle  Coals  does 
the  Work.  And  you  need  never  break  or  unlute 
any  of  the  Receivers,  but  the  lowermoft. 

Tile  Aqua  fortis  being  diftilled  oft,  is  put  into 
a  large  Earthen  Pot,  and  there  is  added  of  fine 
Silver,  one  or  two  Penny-weight  (which  is  called 
Fixes)  to  every  Pound  of  Aqua-fortis ,  which 
within  four  Flours  will  purge  it  from  all  Dirt  and 
Impurity,  and  make  it  fit  for  parting,  which  is 
thus  done. 

If  their  Silver-Gilt  be  fine  enough  for  Wire, 
they  only  melt  it  in  a  Wind-Furnace,  and  Caft  it, 
melted,  into  a  large  Tub  of  Water,  that  they  may 
have  it  in  finall  Pieces;  but  if  it  be  but  Standard, 
they  fir  lb  fine  it  on  the  Teft.  Thefe  l'mall  Pieces 
taken  from  the  Water,  being  well  dryed,  are  put 
into  a  Glafs  Taper-fafhion’d,  a  Foot  high,  and 
feven  Inches  at  the  bottom  ;  and  then  the  Glaftes 
are  charg’d  with  Aqua-fortis  about  two  Thirds  of 
it,  and  fet  in  a  Range  of  Iron  covered  two  Inches 
deep  with  Sand,  and  a  gentle  Charcoal  Fire  is 
made  under  it. 
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Small  Bubbles  will  foon  arifc,  and  the  .Water 
alfb  run  over.  If  lb,  they  take  off  the  Glaffes,  and 
bold  them  till  it  doth  Defervefcere ,  or  elfe  pour 
out  fome  of  it  into  a  Veiled  which  is  at  hand. 

If  Lead  be  mixed  with  it,  they  cannot  keep  it 
from  running  over. 

When  the  Water  hath  been  once  quieted  from 
the  Ebullition,  it  will  rile  no  more. 

The  Green nefs  of  the  Water,  manifefleth  the 
Quantity  of  Copper  contained  in  it. 

If  the  Water  boil  over,  ’twill  penetrate  the 
Bricks  and  Wood. 

They  commonly  let  it  Hand  a  Night  on  the 
Iron  Range  with  a  gentle  Heat  under  it,  and  in 
the  Morning  loftly  pour  off  the  Water  impregna¬ 
ted  with  all  the  Silver ;  all  the  Gold  lying  like 
black  Dirt  at  the  bottom  ;  which  being  wafhed 
out  is  put  into  linall  parting  Glaffes,  and  fet  over 
the  Sand  with  their  Conduit  Water  for  an  Hour, 
and  then  the  Water  poured  off.  This  is  repeated 
live  or  fix  times,  to  feparate  the  Salt  from  the 
Gold,  which  is  now  fit  to  be  melted,  and  call  in¬ 
to  Ingots. 

To  regain  the  Silver,  they  have  large  round 
Walking  Bowls,  lined  within  with  melted  Rolin 
and  Pitch  ( for  otherwile  the  Water  would  eat 
the  Wood,  and  penetrate  the  Sides  of  the  Bowl) 
covered  with  Copper  Plates  ten  Inches  long,  lix 
wide,  and  half  or  more  thick.  Into  which  Bowls 
they  pour  good  llore  of  Water  (the  more,  the  bet¬ 
ter  the  Verditer )  and  then  the  Silver  Water,  which 
working  on  the  lofrer  Metal  of  Copper,  leaves  all 
the  Silver  in  moll  line  Sand  at  the  bottom,  and 
lides  of  the  Bowl,  and  Plates  of  Copper  ;  which 
being  taken  out,,  is  walked,  dryed  and  melted  for 
any  Ule. 

If  any  Brals  or  fhroffe  Metal  be  in  the  Plates, 
they  gather  very  little  of  the  Silver  ;  the  latter 
mixing  with  the  Silver. 

With  the  the  Copper-Water  poured  off  from  the 
Silver,  and  Whiting ,  Verditer  is  made  thus.  They 
put  into  a  Tub  a  hundred  Pound  Weight  of  Whi¬ 
ting,  and  thereon  pour  the  Copper  Water,  and  fir 
them  together  every  Day,  for  fome  Hours  toge¬ 
ther.  And  when  the  \Vater  grows  pale,  they 
take  it  out,  and  let  it  by  for  farther  Ule,  and  pour 
on  more  of  the  Green  Water  ;  and  lo  continue  till 
the  Verditer  be  made  ;  which  being  taken  out,  is 
laid  on  large  Pieces  of  Chalk  in  the  Sun,  ’till  it 
be  dry  for  the  Market. 

The  Water  mention’d  to  be  taken  from  the  Ver- 
diter ,  isput  into  a  Copper,  and  boiled  till  it  comes 
to  the  Thickneis  of  Water-Gruel,  now  principally 
conliftingof  Salt- Veter  deduced,  moll  ot  the  Spi¬ 
rit  of  Vitriol  being  gone  with  the  Copper  into  the 
Verditer )  a  Diih  full  whereof  being  put  into  the 
other  Materials  for  Aqua-fortis ,  is  Re-dillilled, 
and  makes  a  double  Water,  almoft  twice  as  good 
as  that  without  it. 

-2.  By  the  7b/?,  iall  Metals  are  feparated  from 
Silver,  except  Gold,  becaule  they  fwim  over  it, 
when  they  are  all  melted  together. 

The  Teft  is  thus  made.  They  have  an  Iron 
Mould,  oval,  and  two  Inches  deep.  At  the  Bot¬ 
tom  hereof  are  three  Ajches  of  Iron,  let  at  equal 
Diliances,  two  Fingers  wide,  if  the  great  Diameter 
of  it  be  14  Inches  long;  and  fo  proportionable  in 
greater  or  lelfer  Lefts.  This  Cavity  they  fill  with 
line  powder  of  Bone-Allies,  moifienecl  with  Lixi¬ 
vium-  made  with  Soap-Allies.  Some  ule  Cakes  of 
Pot-Aihes,  or  other  Allies  well  cleanled,  and  lb 
preffed  well  together  with  a  Muller ,  that  it  be¬ 
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comes  very  dole  and  finooth  at  the  Top.  There 
is  left  above,  a  Cavity  in  the  midll  of  it,  to 
contain  the  melted  Silver.  This  Cavity  is  made 
greatef  in  the  middle  ;  for  the  Bone. Allies  come 
up  parallel  to  the  Circumference  of  the  Mould  ; 
only  a  linall  Channel  in  that  End,  which  is  molt 
remote  from  the  Blaft,  for  the  running  off  of  the 
baler  Metals ,  and  fo  is  made  declive  to  the  Cen¬ 
ter  of  the  Teft,  where  ’tis  not  above  half  an  Inch 
deep. 

The  Tefi  thus  made,  is  fet  annealing  24  Hours 
and  then  ’tis  fet  in  a  Chimney  a  Yard  high,  pa¬ 
rallel  almoft  to  the  Nofe  of  a  great  Pair  of  Bel¬ 
lows  ;  and  then  therein  is  put  the  Silver  :  Which 
being  covered  all  over  with  Billets  of  barked  Oak, 
the  Blalt  begins,  and  continues  all  the  while 
llrongly.  The  Lead,  purify’d  from  all  Silver, 
(which  they  call  the  Soap  of  Metals )  firft  pUt  in, 
melts  down  with  the  Silver ,  and  then  the  Lead 
arid  Copper  fwim  at  the  Top,  and  run  over  the 
Teft.  Whole  Motion  the  Refiner  helps  with  a 
long  Rod  of  Iron  drawn  along  the  Surface  of  the 
Silver  towards  the  fore-mention’d  Slit  ;  and  often 
Birring  all  the  Metal,  that  the  impurer  may  the 
better  rile  ;  and  by  continuing  this  Courfe,  Sepa¬ 
ration  is  made  in  two  or  three  Hours. 

The  greatell  part  of  the  Lead  flies  away  in 
Smoak. 

If  the  Lead  be  gone  before  all  the  Copper,  ’twill 
rife  in  fmall  red  fiery  Bubbles ;  and  then  they 
lay  the  Metal  drives ,  and  mull  add  more  Lead. 
The  Force  of  the  Blalt  drives  the  higher  Metals 
to  the  lower  fide  of  the  Teft,  and  helps  its  run¬ 
ning  over. 

When  the  Silver  is  fully  fined,  it  looks  like 
moll  pure  Quickjilver  ;  and  then  they  take  oft* 
their  Sogs  and  let  it  cool.  In  the  cooling,  the 
Silver  will  frequently  from  the  middle,  lpring 
up  in  fmall  Rays,  and  fall  down  again.  If  moift 
Silver  be  put  into  that  which  is  melted,  ’twill 
fpring  into  the  Fire. 

A  good  Teft  will  ferve  two  or  three  Firings. 

So  foon  as  the  Silver  will  hold  together,  they 
take  it  out  of  the  Teft,  and  beat  it  on  an  Anvil 
into  a  round  Figure,  for  the  melting  Pot ;  which 
being  fet  in  a  Wind  Furnace  furrounded  with 
Coal,  and  covered  with  an  Iron  Cap,  that  no 
Charcoal  fail  into  it,  is  then  melted. 

If  any  Drofs  or  Filth  be  in  the  melting  Pot, 
they  throw  in  fom eTincal,  which  gathers  the  Drcls 
together,  that  it  may  be  leparated  from  it. 

Thele  melting  Pots  are  never  burned,  but  only 
dryed,  and  laft  a  whole  Day,  if  they  be  not  fuff 
fered  to  cool ;  but  if  they  once  cool,  they  infalli¬ 
bly  crack. 

3.  In  the  Almond  Furnace  or  Sweep ,  all  forts  of 
Metals  are  feparated  from  Cinders,  parts  of  mel¬ 
ting  Pots,  Tells,  Brick,  and  all  other  harder  Bo¬ 
dies;  which  muft  be  firft  beaten  into  fmall  Pieces 
with  a  Hammer  on  an  Iron  Plate. 

Thofe  which  flick  but  fuperficially  to  the  Sil¬ 
ver,  they  wafli  oft'  thus ;  they  have  a  wooden 
round  Inflrument  two  Foot  wide,  fomewhat 
hollow  in  the  middle,  with  a  Handle  on  each 
fide.  On  this  they  put  the  Materials,  and  hold 
them  in  a  Tubof  Water  below  theSurface,  and  fo 
waving  it  to  and  frq,  all  the  lighter  and  loofer 
matter  is  feparated  from  the  Metal. 

The  Furnace  is  fix  Feet  high,  four  Feet  wide, 
and  two  Feet  thick,  made  of  Brick ;  having  a 
Hole  in  the  midll,  at  the  Top  eight  Inches  over, 
growing  narrower  towards  the  Bottom  of  it,  where 
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on  the  Fore-part,  it  ends  in  a  fmall  Hole,  envi¬ 
roned  with  a  Semi-circle  of  Iron,  to  keep  the 
molten  Metal.  About  the  middle  of  the  Back, 
there  is  another  Hole  to  receive  the  Nofe  of  a 
great  Fair  of  Bellows. 

When  the  Furnace  is  annealed  with  Charcoal 
and  hot,  they  throw  two  or  three  Shovels  of  Coal 
to  one  of  the  forementioned  Stuff,  and  fo  proceed 
during  the  whole  Work,  which  continues  three 
Days  and  Nights,  without  Intermiflion.  Adder 
eight  or  ten  Hours  the  Metal  begins  to  run  ;  and 
when  the  Receiver  below  is  pretty  full,  they  lade 
it  out  with  an  Iron  Ladle,  and  cali  it  into  Sows 
in  Cavities,  or  Forms,  made  with  Aihes. 

They  frequently  flop  the  palfage  Hole  with 
Cinders  to  keep  in  the  Heat  ;  and  when  they 
think  a  Quantity  of  Metal  is  melted,  they  unliop 
the  Hole  to  pals  it  oft'. 

If  the  Stuff  be  hard  to  Flux  they  throw  in  fome 
Slag  (which  is  the  recrement  of  Iron)  to  give  it 
Fulion. 

A  ilinking  blue  Smoak  proceeds  from  the  Fur¬ 
nace,  and  all  By-ftanders  put  on  the  Colour  of 
dead  Men. 

To  get  the  Silver  from  thole  Metals,  and  to 
refine,  their  Copper  from  the  Litharge,  they  now 
life  no  other  Art  than  that  of  the  Tef. 

4.  By  Quickfilver  the  Filings  of  Gold  and  Silver 
are  ieparated  from  Dull,  Be.  This  Du  ft  is  put 
into  a  Hand-mill  with  Quicklilver,  and  being  con¬ 
tinually  turned  upon  that  and  the  Metals ,  an 
Amalgaina  is  made  of  them,  and  fair  Water  poured 
in,  carries  oft'  the  Dull  as  it  runs  out  again  by  a 
fmall  Quill. 

This  Arnalgama  is  put  into  an  Iron,  with  a 
Bolt  head  let  into  the  Fire,  having  a  long  Iron 
Neck  three  Feet  long,  to  which  is  lilted  a  Recei¬ 
ver.  The  Fire  diftills  off  the  Mercury  into  the 
Receiver,  and  the  Gold  and  Silver  remains  in 
the  Bolt-head. 

REFLECTED  Dialling  is  the  Art  ofdefcribing 
Hour-lines,  Azimuths,  Parallels  of  Declination,  or 
of  Altitude,  Be.  and  all  the  Furniture  of  Dials ; 
on  fuch  Places  as  the  Suns  direft  Rays  can  never 
come  to  direttly,  but  only  by  the  help  of  fome 
reflecting  Surface  ;  as  fuppofe  on  the  Ceiling  of  a 
Room,  &c.  where  the  Beams  may  be  reflected  by 
a  piece  of  Looking-Glafs  placed  on  the  Board 
Stool  or  Tranfome  of  a  Window  5  or  other  conve¬ 
nient  place  :  And  this  may  be  done  either  by  a 
Glafs  placed  horizontally,  or  at  oblique  Angles 
to  the  Horizon. 

1.  If  the  Glafs  be  placed  horizontally,  you  may 
by  the  following  Method  upon  any  Wall  or  Cei¬ 
ling  of  a  Room,  where  that  Glafs  can  refleCt  a 
Spot  of  Light,  draw  true  Hour  Lines,  Furniture, 
Be.  tho’  the  Surface  be  never  fo  irregular,  as  con¬ 
vex,  concave,  or  of  any  form  whatsoever. 

Firft,  draw  on  Paftboard  or  other  material,  or 
get  made  in  Brafs  an  Horizontal  Dial  for  the 
Latitude  propofed. 

Then  by  the  help  of  the  Azimuth,  or  at  the 
time  when  the  Sun  is  in  the  Meridian  ;  or  by 
knowing  the  true  Hour  of  the  Day,  whereby  may 
be  drawn  leveral  Lines  on  the  Ceiling,  Floor,  and 
Wall  of  the  Room  ;  fo  as  in  refpeCl  of  the  Centre 
of  the  Glafs  they  may  be  in  the  true  Meridian- 
Circle  of  the  World  :  For  if  right  Lines  were  ex¬ 
tended  from  the  centre  of  the  laid  Glafs  by  any 
Point,  tho’  elevated  in  any  of  thole  Lines  lo 
drawn,  it  would  be  direftly  in  the  meridian  Circle 
of  the  World. 


Now  all  refleCtive  Dialling  is  performed  from 
that  Principle  in  Opticks,  which  is,  That  ike  Angle> 
of  Incidence  is  equal  to  the  Angle  of  Rejleffion. 
And  as  any  direCt  Dial  may  be  made  by  help  of  a 
Point  found  in  the  direCf  Axis,  fo  may  any  re¬ 
flected  Dial  be  alfo  made  by  help  of  any  Point  - 
found  in  the  relieved  Axis. 

Amd  in  regard  the  reflected  Axis  for  the  moft 
part  will  fall  above  the  Horizon  of  the  Glafs 
without  the  Window,  fo  that  no  Point  there  can 
be  fixed,  therefore  a  Point  -mu ft  be  found  in  the 
laid  reflected  Axis  continued  below  the  Plorizontal 
of  the  laid  Glafs,  until  it  tonch  the  Ground  or 
Floor  of  the  Room  in  fome  part  of  the  Meridian 
formerly  drawn,  which  Point  will  be  the  Point 
in  the  reverfed  Axis  deflred,  and  may  be  found, 
as  followeth. 

One  end  of  the  Thread  being  fixed  at  or  in  the 
centre  of  the  laid  Glafs,  move  the  other  end 
thereof  in  the  Meridian  formerly  drawn  below 
the  laid  Glafs,  until  the  faid  reverfed  Axis  be  de- 
preffed  below  the  Horizon,  as  the  direCt  Axis  was 
elevated  above  the  Horizon,  which  may  be  done 
by  applying  the  Side  or  Edge  of  a  Quadrant  to  the 
Thread,  and  moving  the  end  thereof  to  and  fro  in 
the  laid  Meridian,  until  the  Thread  with  a  Plum¬ 
met  cut  the  fame  Degree  as  the  Pole  is  above  the 
Horizontal  Glafs,  and  then  that  Point  where  the 
end  of  the  Thread  toucheth  the  Meridian  either  on 
the  Floor  or  Wall  of  the  Room,  is  the  Point  in  the 
reflected  reverfed  Axis  fought  for. 

Now  if  the  reverfed  Axis  cannot  be  drawn  from 
the  Glafi.  by  reafon  of  the  jetting  of  the  Window 
or  other  Impediment,  that  Point  in  the  reverie 
Axis  may  be  found  by  a  Line  parallel  thereto,  by 
fixing  one  end  of  it  on  the  Glafs,  and  the  other 
end  in  the  Meridian,  fo  as  that,  it  maybe  parallel 
to  the  Floor  or  Wall  m  which  the  reverfed  A.xis 
Point  will  fall,  and  find  the  Axis  Point  from  that 
other  end  of  the  Lath  :  fo  if  the  fame  Diltance  be 
let  from  that  Point  backward  in  the  Meridian  011 
the  Floor,  as  is  the  Lath,  the  Point  will  be  found 
in  the  reverfed  A,xis  dtfired. 

Thus  having  found  a  Point  in  the  reflected  re¬ 
verfed  A,xis,  it  is  not  hard,  by  help  thereof  and 
the  Horizontal  Dial,  to  draw  the  reflected  Hour- 
lines  on  any  Ceiling  or  Wall,  be  it  never  fo  Con¬ 
cave  or  Convex. 

To  do  which;  Firft  note,  that  all  ftrait  Lines 
in  any  Projection  or  any  Plane,  do  always  repre- 
lent  great  Circles  in  the  Sphere,  fuch  are  all  the 
Flour  Lines. 

Place  the  centre  of  this  Horizontal  Dial  in  the 
centre  of  the  Glafs,  the  Hour  Lines  of  the  faid 
Dial  being  horizontal  ;  and  the  meridian  of  the 
World,  which  may  be  done  by  Plumb  Lines,  let 
fall  from  t lie  meridian  on  the  Ceiling  :  Then  fix 
the  end  of  a  Thread  or  Silk  in  the  faid  centre  of 
the  Dial  or  Glafs,  and  draw  it  direCtly  over  any 
Hour  Line  on  the  Dial  which  you  intend  to  draw 
at  the  further  fide  of  the  Room,  and  there  let  one 
hold  or  fallen  that  Thread  with  a  fmall  Nail. 

Then  in  the  Point  formerly  found  on  the  rever- 
fed  Axis  on  the  Floor,  fix  another  Thread  there 
(  as  formerly  was  done  in  the  centre  of  the  Dial) 
then  take  that  Thread,  and  make  it  juft  touch  the 
Thread  (on  the  Hour  Line  of  the  Horizantal  Dial 
extended  )  in  any  Point  thereof,  it  matters  not 
where  abouts,  and  mark  where  the  end  of  that 
Thread  toucheth  the  Wall  or  Ceiling,  and  there 
make  fome  Mark  or  Point. 

Then  again  move  the  lame  Thread  higher  or. 
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lower  at  pleafure,  ’till  it,  as  formerly,  touch  the 
faid  lame  Hour-Thread,  and  mark  again  where¬ 
abouts  on  the  Wall  or  Ceiling,  the  end  of  the  faid 
Thread  alio  toucheth.  In  like  manner  may  be 
found  more  Points  at  pleafure,  but  any  two  will 
be  fuflicient  for  the  projecting  or  drawing  any 
Hour-line  on  any  Plane,  how  irregular  foever. 
For  if  you  move  a  Thread,  and  alio  your  Eye 
to  and  fro,  until  you  bring  the  faid  Thread  di¬ 
rectly  between  your  Eye  and  the  Points  formerly 
found,  you  may  projeCt  thereby  as  many  Points 
as  you  pleafeat  every  Angle  of  the  Wall  or  Ceiling, 
whereby  the  reflected  Hour-line  may  be  exaCtly 
drawn. 

Again,  in  like  manner,  remove  the  faid  Thread 
faftned  in  the  centre  of  the  Horizontal  Dial, 
(which  alfo  is  the  centre  of  the  Glafs  )  on  any 
other  Hour-line  delired  to  be  drawn,  and,  as  be¬ 
fore,  fallen  the  other  end  of  the  Thread,  by  a 
Email  Nail,  or  otherwife  at  the  further  fide  of  the 
Room,  but  fo  that  the  laid  Thread  may  lie  juft  on 
the  Hour-line  propofed  to  be  drawn  on  the  Hori¬ 
zontal  Dial.  Then  (as  before)  take  the  Thread 
fallened  in  the  Point  on  the  reflected  Axis,  and 
bring  it  to  touch  the  Thread  of  the  Hour-line  in 
any  part  thereof,  and  mark  where  the  end  of  that 
Thread  toucheth  the  faid  Wall  or  Ceiling  :  Then 
again  (as  before)  move  the  laid  Thread  fo,  as  that 
it  only  touch  the  laid  Thread  of  the  Hour-line 
in  any  other  part  thereof,  and  alfo  mark  where 
the  end  of  that  Thread  toucheth  the  faid  Wall  or 
Ceiling  :  So  is  there  found  two  Points  on  the  Wall 
or  Ceiling,  being  in  the  reflected  Hour-line  defired, 
by  help  of  which  two  Points  the  whole  Hour-line 
may  be  drawn  ;  for  if  (as  before)  a  Thread  be  fo 
fituated,  that  it  may  interpole  between  the  Eye 
and  the  faid  two  Points  found,  you  may  make 
many  Points  at  Pleafure,  whereunto  the  laid 
Thread  may  alfo  interpofe,  which  for  more  Con- 
veniency  may  be  made  at  every  Angle  or  bending 
of  the  Wall  or  Ceiling,  be  they  never  fo  many  : 
So  that  if  Lines  be  drawn  from  Point  to  Point, 
that  faid  reflected  Hour-line  will  be  alfo  exaCtly 
drawn. 

In  like  manner  may  the  Hour-lines  be  drawn  fo, 
that  the  Reflex  or  Spot  of  the  Sun  from  the  laid 
Horizontal  Glafs  f  tuated  in  the  laid  Window  (as 
before)  fhining  amongft  the  faid  reflected  Hour¬ 
lines  drawn  on  the  Wall  or  Ceiling,  will  exaCtly 
ihew  the  Hour  of  the  Day  defired. 

Now  if  Lines  be  drawn  round  about  the  faid 
Room,  equal  to  the  Horizon  of  the  faid  Glafs,  it 
will  Ihew  when  the  Sun  is  in  or  near  the  Horizon. 


To  draw  the  CEquatcr  and  Tropicks  on  any  Wall 
or  Ceiling  to  any  horizontal  rejle cling  Glafs . 

I.  To  ‘draw  the  refleSled  JEquator  or  Equinoctial 
Line  on  the  Wall  or  Ceiling ,  which  reprefents  a 
great  Circle. 

Take  the  Thread  fixed  in  the  Centre  of  the 
Glafs,  and  move  the  End  thereof  to  and  fro  in 
the  Meridian-line  drawn  on  the  Ceiling,  until  by 
help  of  a  Quadrant  the  laid  Thread  be  elevated 
equal  to  the  Complement  of  the  Latitude  (which 
wall  be  always  perpendicular  to  the  reverfed  Axis) 
marking  in  the  Meridian  where  the  end  of  that 
Thread  falls ;  then  on  that  Point  and  the  faid  Me¬ 
ridian  Lin^  on  the  Ceiling  ereCt  a  perpendicular 
Line,  which  Line  may  be  continued  on  any  Plane 
Vol.  II.  ' 


whatfoever,  and  is  the  reflected  Equinoctial  Line 
defired. 

Note,  That  all  great  Circles  are  right  Lines,  and 
are  always  drawn  or  projected  from  aright  Line. 

2.  To  draw  the  Tropicks.  Note ,  that  all  Parallels 
of  Declination  are  lejfer  Circles ,  and  are  Conick. 
Sections . 

Firft,  make  or  take  out  of  fome  Book  a  Table 
of  the  Sun’s  Altitude  for  each  Hour  of  the  Day  cal¬ 
culated  for  the  Place  of  the  Latitude  propofed, 
when  the  Sun  is  in  either  of  the  Tropicks.  Then 
take  the  Thread  fixed  in  the  Centre  of  the  Glafs, 
and  by  applying  one  Side  of  a  Quadrant  to  the  laid 
Thread,  and  moving  one  End  of  it  to  and  fro  in 
the  Hour-line  propofed,  elevate  the  laid  Thread 
anfwerable  to  the  Sun’s  Height  in  that  Hour,  when 
he  is  in  the  Tropick  you  deiire  to  draw,  and, mark 
where  the  End  of  that  Thread  fo  elevated  touch¬ 
eth  in  that  Hour-line  propofed.  So  may  you  in 
like  manner  find  a  feveral  Point  in  each  Hour-line 
for  the  Sun’s  Height  in  that  Tropick,  whereby  a 
Line  may  be  drawn  on  the  Wall  or  Ceiling  from 
Point  to  Point,  formerly  made  in  the  laid  Hour- 
lines,  which  is  the  Tropick  defired. 

In  like  manner  may  any  Parallel  of  Declination 
be  drawn  :  If  there  be  firft:  calculated  a  Table  of 
the  Sun’s  Altitude  at  all  Hours  of  the  Day,  when 
the  Sun  hath  any  Declination  propofed,  whereby 
may  be  drawn  either  the  Parallels  of  the  Sun’s 
Place,  or  the  Parallels  of  the  Length  of  the  Day. 

To  draw  the  Parallels  of  Declination  to  any  refle&ed 
Glafs  mojl  eafily ,  by  help  of  a  Trigon  jlrjt  made 
on  Paf -board  or  other  Material.. 

Fix  the  Trigon  to  the  reflected  reverfed  Axis,  fo 
that  the  Centre  of  the  Trigon  may  be  in  the  Cen¬ 
tre  of  the  Glafs,  then  will  the  Equinoctial  on  the 
Trigon  be  perpendicular  to  the  laid  Axis :  Then 
take  the  Thread  fixed  in  the  Centre  of  the  Glafs, 
and  lay  it  along  either  of  the  Tropicks,  or  other 
Parallels  of  Declination  required,  which  is  drawn 
on  the  faid  Trigon,  which  Thread  mult  be  conti¬ 
nued  fo,  that  the  End  thereof  may  touch  any 
Hour-line,  and  on  that  Hour-line  mark  the  Point 
of  Touch,  the  Thread  being  ftill  laid  on  the  fame 
Parallel  of  Declination  on  the  Trigon  :  In  the  fame 
manner  find  a  Point  in  each  Hour-line.  Laftly, 
draw  a  Line  by  thofe  Points  fo  found,  which  will 
be  the  Tropick-line  or  other  Parallel  of  Declinati¬ 
on,  as  the  Thread  was  laid  on,  on  the  Trigon. 

To  draw  the  Azimuth-lines  on  any  Wall  or  Ceiline 
to  any  horizontal  reflecting  Glafs.  Note ,  that 
all  Azimuths  are  ere  at  Circles. 

Firft,  find  a  Vertical-point,  either  above  to  the 
Zenith,  or  below  to  the  Nadir  of  the  Glafs,  (by 
lome  called  a  Perpendicular  or  Plumb-line)  and 
mark  in  what  Point  it  cuts  the  Floor  of  the  Room, 
which  Point  1  call  the  reflected  Vertical-point, 
wherein  the  End  of  a  Thread  is  to  be  fixed:, Foe 
by  a  Point  found  in  the  reflected  A.xisof  the  Ho¬ 
rizon  the  Azimuths  may  be  drawn,  as  by  a  Point 
found  in  the  reflected  Axis  of  the  Equinoctial  the 
Hour-lines  may  be  drawn. 

They  on  Pafl-board  or  other  Material  draw  the 
Points  of  the  Compafs  or  other  Degrees,  and  fix: 
the  Centre  thereof  in  the  Centre  of  the  Glafs,  and 
the  Meridian  thereof  in  the  Meridian  of  the  World, 
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as  was  fhewn  in  drawing  the  Hour-lints,  being 
careful  to  place  it  horizontal. 

Then  take  the  Thread  lixed  in  the  place  of  the 
Glafs,  and  draw  it  over  any  Azimuth  which  is 
chdired  to  be  drawn,  and  at  the  farther  fide  of  the 
Room  fatten  that  Thread  with  a  fmall  Nail,  as  it 
was  in  drawing  the  refietted  Hour-lines  :  Then 
take  the  Thread  whole  end  is  fattened  in  the  laid 
refietted  Vertical-point,  and  bring  that  Thread  lo 
as  juft  to  touch  the  faid  Horizontal  Thread,  and 
augment  it  until  the  end  thereof  touch  the  Wall 
or  Celling,  and  there  make  a  Mark  or  Point.  In 
like  manner,  move  the  faid  Thread  whole  end  is 
fatten’d  in  the  faid  Vertical-point,  higher  or  lower 
at  pleafure,  till  as  formerly  it  touch  the  laid  Ho¬ 
rizontal  Thread,  and  mark  again  wbere-abouts  the 
end  thereof  toucheth  the  faid  Wall  or  Ceiling : 
Now  by  help  of  thele  lwo  Points  found  in  the 
refietted  Azimuth-line,  the  whole  Azimuth-lme 
may  be  drawn;  for  if  (as  before  in  drawing  the 
Hour-lines)  a  Thread  be  fo  fit  ub  ted,  that  it  may 
interpole  between  the  Eye  and  the  laid  two  Points, 
you  may  make  many  Points  at  pleafure,  to  which 
the  laid  Thread  lo  fituated  may  alfo  interpole, 
which  may  be  made  at  every  Angle  or  bending  ot 
the  Wall  or  Ceiling  (  as  before  )  whereby  the  re¬ 
vetted  Azimuth-line  defired  may  be  drawn.  In 
like  manner  may  the  other  reftetted  Azimuth-lines 
be  drawn. 

Allb  there  may  be  Lines  drawn  parallel  to  the 
Horizon  round  about  the  Room,  by  help  of  the 
Thread  fixed  in  the  Centre  of  the  Glals,  and  a 
Quadrant  for  the  Elevation  thereof,  which  will 
Ihew  the  Sun’s  Altitude  at  any  appearance  thereof. 

Thus  have  I  Jhewed  the  drawing  of  a  rejleSled 
Dial  from  an  horizontal  Glafs ,  with  all  the  ufual 
Furniture  thereon ,  though  the  W all  or  Flace  on 
which  it  is  to  he  drawn ,  he  never  fo  gihhous  or  ir¬ 
regular. ,  or  in  what  Jhape  foever. 

Now  the  Glals  may  be  exattly  fituated  Hori¬ 
zontal,  if  you  draw  a  refietted  Parallel  for  the 
prefent  Day,  and  know  alfo  the  true  Hour,  and 
lb  place  the  Glafs,  that  the  Spot  or  Reflex  of  the 
Sun  may  fall  thereon  on  the  Ceiling,  for  there  is 
no  way  by  an  Inftrument  to  do  it,  the  Glals  is  fo 
fmall. 

2.  If  the  Glafs  be  placed  obliquely,  and  not  pa¬ 
rallel  to  the  Horizon,  it  will  recline  with  Ibme 
A.ngle  from  the  Zenith,  and  then  to  draw  the  re- 
fiettedDial  true,  thele  two  Things  are  principally 
to  be  confidered. 

1 .  The  RejleSled  Horizon. 

2.  The  RejleSled  Meridian. 

Note,  the  Horizon  and  Meridian  are  two  great 
Circles. 

j.  To  draw  the  rejleSled  Horizon  according  to  the 
Situation  of  any  recliningGlafs  what  foever. 

Firft,  let  two  Pieces  of  nealed  Wire  be  fattened 
on  the  Window  on  each  fide  of  the  laid  Glals,  the 
Ends  thereof  being  without  the  Room  in  the  Air, 
atwhofe  Ends  let  there  be  fattened  a  Thread  which 
may  be  pulled  ftraight  at  pleafure,  by  bending  of 
the  Wire  ;  then  bend  thofe  Wires  upward  or 
downward,  until  the  Tread  fattened  at  the  End 
of  each  Wire  be  exattly  Horizontal  with  the  Centre 
of  the  Glafs,  which  may  be  tried  by  a  Quadrant : 


Then  I  tie  a  String  or  Thread  crols  the  Room,  in 
fuch  a  Sort,  that  I  may  from  molt  part  of  the 
Thread  fee  the  refietting  Glals,  and  therein  the  faid 
horizontal  Thread  without  the  Room  :  Then  on 
the  laid  Thread  crols  the  Room,  I  tie  a  Hipping 
Knot  to  move  to  and  fro  at  pleafure,  which  Knot 
1  move  to  and  fro  on  the  laid  Thread,  until  by 
looking  in  the  faid  Glals  I  find  from  my  Eye  the 
faid  Knot  and  part  of  the  Horizontal  Thread 
without,  all  as  it  were  in  a  right  Line,  the  one  in- 
terpoling  the  fight  of  the  other.  Then  being  care¬ 
ful  to  keep  the  Knot  in  that  polition,  fatten  one 
End  of  a  Thread  in  the  place  of  the  Centre  of  the 
reclining  refietting  Glafs,  and  bring  that  Thread  lo, 
asjutt  to  touch  the  aforelaid  Knot, augmenting  that 
Thread,  until  the  End  thereof  touch  the  Wall  or 
Ceiling,  and  there  make  a  Mark  or  Point;  fo  is 
there  one  Point  found  on  the  Wall  or  Ceiling  in 
the  refietted  Honzon  of  the  World.  Then  1  be¬ 
gin  again,  and  remove  the  polition  of  that  Thread 
(which  went  overthwart  the  Room)  either  higher 
or  lower  at  pleafure,  If  ill  having  regard  that  I  may 
from  the  moft  part  of  the  laid  Thread  lee  the  re¬ 
fietting  Glals,  and  therein  the  lame  Horizontal 
Thread  without  the  Room.  Then,  as  before,  I 
move  the  faid  Knot  on  the  laid  Thread  to  and  fro, 
until  (as  before)  by  looking  in  the  faid  Glals  I  find 
from  my  Eye  the  laid  Knot,  and  part  of  the  Hori¬ 
zontal  Thread,  both  in  one  right  Line,  the  one 
interpoling  the  fight  of  the  other  ;  and  by  the  laid 
Knot  I  bring  the  Thread,  whofe  End  is  fattened  in 
the  Centre  of  the  faid  Glafs,  and  keeping  it  juft  to 
touch  the  laid  Knot,  I  continue  it,  until  the  End 
thereof  touch  the  Wall  or  Ceiling,  as  before,  and 
there  I  make  another  Mark  or  Point ;  fo  is  there 
two  Points  found  in  the  laid  refietted  Horizon  on 
the  Wall  or  Ceiling.  By  which  faid  two  Points, 
if  a  Thread  (as  before)  be  fo  fituated,  that  it  may 
interpole  between  the  Eye  and  the  laid  two  Points, 
there  may  be  many  Points  to  be  in  the  fame  Inter- 
pofition  of  the  Thread,  which  (as  before)  may  be 
made  at  every  bending  or  Angle  of  the  Wall  or 
Ceiling,  whereby  the  refietted  Plorizon  defired 
may  be  drawn,  by  drawing  a  Line  from  point  to 
point  round  about  the  Room  ;  which  will  be  the 
true  refietted  Horizon  according  to  the  Situation 
of  the  Glals. 

2.  To  dravj  the  refeSIed  Meridian^  according  to  the 

Situation  of  any  reclining  Glafs  what  foever. 

Firft  take  a  Lath  or  thin  piece  of  Wood  of  any 
convenient  Length  at  plealure,  as  lome  one  and  an 
half,  or  two  Foot  long,  and  at  each  End  thereof 
make  a  Hole,  the  one  to  hang  a  Thread  or  Plum¬ 
met,  and  the  other  is  to  put  a  iinall  Nail  therein 
to  fatten  it  in  fome  part  of  the  Window  over  the 
Centre  of  the  Glals,  lo  that  the  Thread  and  Plum¬ 
met  may  hang  without  the  Room  :  Then  by  help 
of  the  Sun’s  Azimuth  you  may  draw  theMendian- 
line,  (as  before)  as  if  the  Glals  were  horizontal, 
and  move  the  Lath  with  the  Thread  and  Plummet 
at  the  End  of  it  to  and  fro,  until  the  Thread  and 
Plummet  be  in  the  dirett  Meridian  of  the  World 
with  the  Centre  of  the  Glafs.  Then,  (as  before) 
tie  a  Thread  crofs  the  Room,  in  fuch  lort  that 
from  or  by  lome  part  of  the  laid  Thread  both  the 
reclining  Glals  andtheThread  to  which  the  Plum¬ 
met  is  fattened  may  be  feen  at  one  Time.  Then 
(as  before)  on  the  laid  Thread  which  erodes  the 
Room,  I  tie  a  flipping  Knot,  which  I  move  to  and 
fro  on  the  faid  String,  until  by  looking  in  the 
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faid  Glafs  I  find  from  my  Eye  the  laid  Knot  and 

lome  part  of  the  perpendicular  Thread  without, 
all  as  it  were  in  one  right  Line,  the  one  fhadow- 
ing  or  mterpoling  the  light  of  the  other;  being  then 
Very  careful  to  keep  that  Knot  in  the  fame  Politi- 
on,  then  take  the  Thread  (the  End  whereof  being 
faltned  in  the  faid  Centre  of  the  Glals)  and  bring*- 
mg  it  juft  to  touch  the  laid  Knot,  I  augment  that 
Thread,  until  the  End  thereof  touch  the  laid  Wall 
or  Ceiling,  and  the  laid  Thread  alfo  touch  the 
Knot,  as  before  :  Then  in  that  place  where  the  End 
of  the  faid  Thread  toucheth  the  Wall  or  Ceiling,  I 
make  a  Mark,  which  Mark  or  Point  will  be  dire¬ 
cted  in  the  reflected  Meridian  of  the  World,  ac¬ 
cording  to  the  Situation  of  that  Glals.  Then 
again  I  remove  that  Thread,  (overthwart  the 
Room)  on  which  the  laid  Knot  is,  either  higher 
or  lower  than  it  formerly  was,  at  pleafure,  ftill 
having  regard  that  from  lome  part  of  the  laid 
Thread  within,  you  may  fee  both  the  reclining 
Glals  and  the  perpendicular  Thread  without  at 
one  Time  ;  and  (as  before)  move  the  faid  flipping 
Knot  on  the  faid  Thread,  until  by  looking  m  the 
laid  reclining  Glals,  you  fee  the  laid  Knot  and 
lome  part  of  the  perpendicular  Thread  without  in 
one  right  Line,  lo  as  the  one  lhadows  or  hinders 
the  light  of  the  other,  (as  before)  which  Knot 
then  m uft  not  be  removed  from  its  Situation  ; 
then  take  that  Thread  (whole  End  is  faftened  in 
the  Glals)  and  bring  it  to  toucli  that  Knot,  the 
End  of  the  laid  Thread  being  continued  to  touch 
the  Wall  or  Ceiling ;  lo  is  that  Point  of  Touch  on 
the  Ceiling  another  Point  found  in  the  reflected 
Meridian  of  the  World,  So  is  there  two  Points 
found  in  the  laid  reflected  Meridian  on  the  Wall 
or  Ceiling ;  by  which,  if  a  Thread  (as  before)  be 
lb  lituated,  that  it  may  interpole  between  the  Eye 
and  the  laid  two  Points,  many  Points  thereby  in 
the  faid  reflected  Meridian  may  be  made  at  every 
Bending  or  Angle  of  the  Wall  or  Ceiling,  whereby 
the  reflected  Meridian  delired  may  be  drawn,  by 
drawing  a  Line  from  Point  to  Point  obliquely  in 
the  Room,  which  will  be  the  true  reflected  Meri¬ 
dian  of  the  World,  according  to  the  Situation  of 
that  Glals. 

Now  this  reflected  Horizon  and  Meridian  being 
lirft  drawn,  they  will  be  of  great  Ule  in  draw¬ 
ing  the  Hour-Lines,  together  with  all  the 
Furniture  that  pollibly  can  be  drawn  on  any 
Dial* 

To  draw  the  rejleSled  Hour-Lines  to  any  reclining 

Glafs  on  any  Plane  whatfoever ,  that  the  Sun  will 

be  reflected  on :  By  help  of  an  ordinary  Horizontal 

Dial  for  that  Latitude. 

Firft  extend  feveral  Threads  from  the  Qentre  of 
the  Glals  to  the  Extremity  of  the  reflected  Hori¬ 
zon  in  the  Room,  (which  for  more  Conveniency 
and  Ufe  may  be  the  feveral  Hour-lines,  and  may 
alfo  ferve  as  a  Bed  to  fituate  the  Horizontal  Dial 
on  the  reflected  Horizon)  having  regard  to  lituate 
the  Centre  of  the  Dial  on  the  Centre  of  the  Glals, 
and  the  Meridian  of  that  Dial  on  the  reflected  Me¬ 
ridian  of  the  World  :  Then  to  find  the  Point  in 
the  reflected  reverled  Axis  on  the  Floor  of  the 
Room  :  Take  a  Thread,  one  End  thereof  being 
faftened  in  the  Centre  of  the  Glafs,  and  move  the 
other  End  thereof  to  and  fro  in  the  reflected  Me¬ 
ridian  under  the  reflected  Horizon,  until  by  help 
of  a  Quadrant  the  faid  Thread  is  found  to  be  de- 


preffed  under  the  refleaed  Horizon,  equal  to  the 
Latitude  of  the  Place,  and  where  the  End  of  the 
laid  1  bread  interleCts  or  meets  the  reflefted  Meri- 
dian  either  on  the  Floor  or  Wall,  that  Point  is  the 
reflected  reverfed  Axis,  as  was  required.  In  which 
I  oint  fallen  one  End  of  a  Thread,  which  Thread 
will  be  of  great  Lie  in  drawing  the  reflected  Hour- 
lines  on  any  Wall  or  Ceiling  whatfoever.  Now  if 
this  Thread,  whole  End  is  faftened  in  a  Point  on 
t,ie  reflected  reverfed  Axis,  be  taken  and  brought 
to  touch  any  part  of  any  one  of  the  Threads  of  the 
Hour-lmes  (produced  to  and  faftened  in  the  refle¬ 
cted  Horizon)  the  faid  Thread  being  continued  fo 
as  the  End  thereof  may  touch  the  Wall  or  Ceiling’ 
and  alfo  any  part  of  the  laid  Thread  touch  the 
Hour-line  or  Thread  propofed  ;  that  Point  on  the 
Wall  or  Ceiling  is  in  the  refieded  Hour-line  delired 
to  be  drawn  :  Alfo  the  other  Point  in  the  fame  re. 
fleCted  Hour-line  may  be  found  ;  if  the  faid 
Thread,  whofe  End  is  faftened  in  the  reflected 
Axis,  be  brought  to  touch  lome  other  part  of  the 
lame  Hour-thread  propofed  ;  fothat  when  (as  be¬ 
fore)  the  End  of  the  laid  Thread  toucheth  the 
Wall  or  Ceiling,  fome  part  of  that  Thread  may 
alfo  touch  the  Hour-line  delired,  which  Point  or 
Touch  on  the  Wall  or  Ceiling,  is  alfo  another 
Point  in  the  laid  refleaed  Hour-line  delired.  By 
which  two  Points  fo  found  (as  before)  the  refleded 
Hour-line  may  be  drawn  by  a  Thread,  projefting 
from  thole  Points  from  the  Eye,  as  it  was  former¬ 
ly  direaed  in  drawing  the  refleded  Hour-lines  to 
an  Horizontal  Glafs. 

To  draw  the  rejleffed  Equino Rial  Line,  and  alfo  the 

Tropicks  on  any  Wall  or  Ceiling ,  to  any  reclining 

refecting  Glafs.  * 

1.  To  draw  the  rejleSled  Equinoctial  Line  on  the 

Wall  or  Ceiling. 

Take  that  Thread,  whole  End  is  faftened  in  the 
Centre  of  the  reclining  Glafs,  and  move  the  other 
End  thereof  to  and  fro  in  the  faid  reflected  Meri¬ 
dian  formerly  drawn,  until  (by  help  of  a  Qua¬ 
drant)  the  faid  Thread  is  elevated  above  the  re¬ 
fleaed  Horizon  formerly  drawn,  equal  to  the 
Complement  of  the  Latitude,  (  which  as  before 
will  be  always  perpendicular  to  the  reverled  Axis) 
and  make  a  Point  in  the  laid  refleaed  Meridian 
where  the  End  of  the  laid  Thread  toucheth  ;  them 
on  that  Point  and  the  faid  refleaed  Meridian  on. 
the  Ceiling,  raife  a  perpendicular  Line,  which  is 
the  refleaed  Equinoctial  L.ine  delired. 

2.  To  dravj  the  Ref  e bled  Tropicks ,  or  other  Paral¬ 

lels  of  Declination. 

Firft,  (as  before)  make  or  take  out  of  lome 
Book  or  Table  of  the  Sun’s  Altitude  for  each  Hour 
of  the  Day,  calculated  for  the  Place  of  Latitude 
propofed,  when  the  Sun  is  in  either  of  the  Tro¬ 
picks,  or  other  parallel  of  Declination  :  Then  take 
that  Thread,  whole  End  is  faftened  in  the  centre 
of  the  Glals,  move  the  other  End  thereof  to  and 
fro  in  the  Hour-Line  propofed,  until  by  applying 
one  fide  of  a  Quadrant  to  the  laid  Thread,  you 
find  the  laid  Thread  elevated  above  the  reflected 
Horizon,  anfwerable  to  the  Sun’s  height  in  that 
Hour  propoled,  when  he  is  in  that  Tropick  or  De¬ 
gree  of  Declination  propofed.  Which  Altitude 
required  will  be  found  in  the ’forefaid  Table  for 
that  End  calculated,  which  faid  Thread  being  of 

the 
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the  Elevation  above  the  reflected  Horizon,  as  the 
faid  Table  direfteth  :  Then  mark  where  the  End 
of  the  Thread  (lo  elevated)  toucheth  the  Wall 
or  Ceiling  in  that  Hour-Line:  So  is  one  Point  found 
in  the  refie&ed  Parallel  of  Declination  delired  to 
be  drawn.  In  like  manner,  find  in  the  laid  Table 
in  the  lame  Parallel  or  Degree  of  Declination  what 
Altitude  the  Sun  hath  at  the  next  Hour,  and  ele¬ 
vate  the  faid  Thread,  whofe  End  is  faftened  in  the 
centre  of  the  Glals,  equal  to  the  Sun’s  Altitude 
in  that  Hour  above  the  laid  relieved  Horizon,  by- 
help  of  the  laid  Quadrant,  and  where  the  other 
End  of  the  laid  Thread  falleth  in  the  Hour-Line 
propofed,  make  another  Mark  or  Point.  And  fo, 
in  like  manner,  make  the  Points  (belonging  to  that 
Pa  rail  1  of  Declination)  in  the  remaining  Hour- 
Lines,  according  to  the  leveral  Altitude'  found  in 
the  laid  Table ‘of  Altitudes:  Then  drawing  by- 
hand  a  Line  to  pals  through  thofe  leveral  Points 
fo  found  as  before,  which  Line  is  the  rellefled 
Parallel  of  the  Sun’s  Declination  delired.  In  like 
manner  may  be  drawn  all  or  any  other  Parallel 
of  Declination,  which  may  have  refpefl:  to  the 
Sun’s  place,  or  the  length  of  the  Day,  as  fhall  be 
delired. 

Or, 

To  draw  the  faid  reflected  Troptcks,  or  other 
Parallels  of  Declination ,  without  any  Tables 
calculated ,  only  by  help  of  a  Trigon  fir  ft  made 
on  Paftboard ,  or  other  Material.  Note ,  That 
all  Parallels  are  leffer  Circles. 

Firft,  (as  formerly  is  Ihewed  in  drawing  the 
Parallels  ol  Declination  to  a  refle&ing  Horizontal 
Glals)  fallen  the  Trigon  on  the  reflefted  reverled 
Axis,  fo  that  the  centre  of  the  Trigon  may  be  in 
the  centre  of  the  Glals,  then  alfo  will  the  Equi- 
noftial  on  the  Trigon  be  perpendicular  to  the  faid 
rtfkfted  reverled  Axis  :  Then  take  the  Thread 
fixed  in  the  centre  of  the  laid  Glafs  (which  is  alfo 
in  the  centre  of  the  Trigon  )  and  lay  it  upon 
that  Parallel  of  Declination,  drawn  ion  the  laid 
Trigon,  whofe  refle&ed  Parallel  is  required  to  be 
drawn  on  the  Plane  or  Ceiling :  Then  move  the 
Trigon,  the  Thread  lying  on  the  laid  Parallel,  un¬ 
til  the  End  of  the  laid  Thread  touch  any  Hour- 
Line  on  the  laid  Wall  or  Ceiling,  in  which  Point 
of  Touch  on  that  Hour-Line  make  a  Mark, \fo  will 
that  Point  be  in  the  refle&ed  Parallel  of  Declina¬ 
tion  delired.  In  like  manner,  move  the  faid  Tri¬ 
gon,  ft  ill  keeping  the  Thread  on  the  fame  Parallel 
until  the  End  of  that  Thread  touch  another  Hour- 
Line  on  the  faid  Plane  or  Ceiling,  and  there  alfo 
make  another  Mark.  And  lo  in  like  manner  find 
a  Point  in  each  Hour-Line,  through  which  that  re- 
flefted  Parallel  mull  pals  ,*  then  drawing  a  Line  to 
pafs  through  thole  feveral  Points  on  the  faid  Plane 
or  Ceiling,  which  Line  is  the  reflefted  Parallel  of 
the  Sun’s  Declination  delired. 

In  like  manner  may  be  drawn  {any  other  refleft- 
ed  Parallel  of  Declination  required. 

To  draw  the  refeSled  Azimuth-Lines  to  any  Re¬ 
clining  Glafs ,  or  any  Plane  whatfoever  that 
the  Sun-beams  will  be  refeSled  on.  Here  note, 
that  Azimuths  are  great  Circles. 

Firft,  know  that  the  reflefted  .Vertical-point  in 
the  Axis  of  the  refiefted  Horizon,  will  always  he 
found  in  the  reflected  Meridian.  And  look  how 
many  Degrees  the  relieved  Horizon  differs  from 


the  direft  Horizon,  fo  many  mull  the  relieved 
Axis  of  the  Horizon  differ  from  the  dired:  Axis  of 
the  Horizon  :  Hence  the  reflected  vertical  Point, 
whereby  the  reflected  Azimuth  Lines  are  drawn, 
may  be  thus  found. 

Take  that  Thread  whole  End  is  fixed  in  the 
Centre  of  the  Glals,  and  move  the  other  End 
thereof  to  and  fro  in  the  refle&ed  Meridian,  un¬ 
til  by  applying  one  Side  of  a  Quadrant  thereto, 
you  find  the  faid  Thread  depreffed  juft  90  Degrees, 
or  perpendicular  under  the  refie&ed  Horizon  ; 
then  make  a  Mark  or  Point  where  the  other  End 
of  the  faid  Thread  toucheth  the  faid  reflected  Me¬ 
ridian  on  the  Wall,  Ground  or  Floor  of  the  Room, 
which  Point  fo  found,  is  the  reftefted  Vertical 
Point  delired,  in  which  Point  fallen  one  End  of 
a  Thread  : 

Then  on  Paft-board  or  other  Material  draw  the 
Points  of  the  Compals  or  other  Degrees,  placing 
the  Centre  thereof  in  the  Centre  of  the  Glafs,  arid 
the  Meridian  thereof  in  the  reflected  Meridian  of 
the  World,  which  laid  Paft-board  muft  be  alio  li- 
tuated  in  the  reflected  Horizon  juft  as  the  Hori¬ 
zontal  Dial  was  formerly  directed  to  be  fituated 
for  drawing  the  refle&ed  Hour-Lines :  And  as  the 
T  hreads  from  the  Centre  faftened  in  the  refle&ed 
Horizon  were  alfo  the  Hour  Lines  on  the  Horizon¬ 
tal  Dial,  whereby  the  reflected  Hour-Lines  were 
drawn  :  So  now  the  Threads  from  the  Centre 
faftened  in  the  reflected  Horizon  may  be  the  Ho¬ 
rizontal  Azimuth  Lines,  whereby  the  refle&ed  Azi¬ 
muth  Lines  may  be  drawn:  Or  if  that  Thread 
which  is  faftened  in  the  Centre  of  the  Glals  be  drawn 
exactly  over  any  Azimuth  Line,  tire  End  whereof 
being  faftened  by  a  Nail  or  other  Means  in  the  re¬ 
lieved  Horizon  on  the  other  Side  of  the  Room, 
there  may  feveral  Points  be  found  in  the  Wall  or 
Ceiling,  through  which  the  reflected  Azimuth  Line 
muft  pafs,  asfolloweth  : 

Take  that  Thread,  one  End  of  which  is  faften¬ 
ed  in  the  laid  Vertical  Point,  and  bring  it  juft  to 
touch  the  Azimuth-Thread  formerly  faftened,  and 
continue  it  until  the  End  thereof  touch  the  Wall  or 
Ceiling,  (and  alfo  the  Thread  it  felf  touch  the  faid 
Azimuth  it  felf,  as  before)  in  which  Point  of 
Touch  on  the  Wall  or  Ceiling  make  a  Mark,  thro’ 
which  Point  that  relieved  Azimuth  Line  muft  pals. 
Then  move  the  faid  String  faftened  in  the  faid 
Vertical  Point,  lo  that  it  may  juft  touch  the  faid 
Thread  again,  but  in  another  place  :  Then,  as  be¬ 
fore,  continue  that  Thread  until  the  End  theraof 
touch  the  Wall  or  Ceiling  again,  as  before,  and 
there  make  another  Mark,  through  which  the  laid 
refleVed  Azimuth  Line  muft  alfo  pafs:  In  like 
manner  may  more  Points  be  found  for  your  fur¬ 
ther  Guide,  in  drawing  that  Azimuth  Line  :  But 
two  Points  being  found  will  be  fufticient. 

To  draw  any  ref  e Sled  Line  by  any  two  Points 
given  over  any  Plane  whatfoever ,  without  pro - 
je Sling,  by  the  Eye. 

Fallen  two  Threads  in  the  place  of  the  Centre 
of  the  faid  reclining  Glafs,  drawing  the  laid 
Threads  ftrait,  faftening  each  of  the  other  Ends 
in  the  tworefleVed  Azimuth  Points  formerly  found 
on  the  Wall  or  Ceiling.  Then  lituate  a  Thread 
crofs  or  thwart  the  Room,  fo  as  it  may  crofs  thofe 
other  Threads  from  the  Centre,  near  at  right  An¬ 
gles,  and  all'o  juft  touch  both  of  them  in  that  Si¬ 
tuation.  By  which  faid  Thread  crols  the  Room 
may  any  Number  of  Points  in  the  faid  reflected 
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Azimuth  Line  to  be  drawn,  be  found  at  pleafure  : 
For  if  the  End  of  another  Thread  be  alfo  fattened 
in  the  Centre  of  the  faid  GJafs,  making  the  other 
End  thereof  to  touch  the  Wall  or  Ceiling,  but  fo 
that  it  may  alfo  jutt  touch  the  laid  Thread,  which 
is  fattened  crols  the  Room,  which  Point  of  Touch 
on  the  laid  Wall  or  Ceiling  is  another  Point  in  the 
faid  refiefted  Azimuth  Line  required  to  be  drawn. 
In  like  manner  may  more  Points  be  found  at  every 
Angle  or  Bending  of  the  Wall  or  Ceiling  for  the 
exafttr  drawing  the  refiefted  Azimuth  Line  requi¬ 
red,  which  doth  find  Points,  whereby  is  drawn 
the  fame  relieved  Azimuth  Line,  (or  other  Lines) 
as  was  formerly  done  by  a  Thread  lo  lituated,  that 
it  may  interpole  between  the  Eye  and  any  two 
Points  alligned  on  the  Wall  or  Ceiling. 

in  like  manner,  if  the  Thread  fattened  on  the 
further  Side  of  the  Room  were  removed  to  ano¬ 
ther  Azimuth  Line  on  the  laid  Paft-board,  and 
then  fatten  it  again  on  the  further  Side  of  the 
Room,  (as  before)  you  may  by  help  of  the  laid 
Thread*  fattened  in  the  faid  Vertical  Point,  find 
feveral  Points  on  the  Wall  or  Ceiling,  thro’  which 
that  Azimuth  Line  will  pals :  So  may  you  either 
by  this  or  the  former  way  draw  what  A.zimuth 
Lines  you  pleafe,  either  in  Points  of  the  Mariner’s 
Compafs  or  Degrees,  as  you  pleafe,  by  drawing  it 
firtt  on  Paft-board,  as  before  is  directed. 

And  note  generally,  that  fuch.  Relation  the  Point 
found  on  the  Floor  or  Ground  in  the  relieved  re- 
verfed  Axis,  hath  to  the  Hour-Line  drawn  on  the 
Horizontal  Dial,  in  drawing  the  refiefted  Hour¬ 
lines  :  The  fame  hath  the  refiefted  Vertical-point 
found  on  the  Floor  or  Ground,  to  the  Azimuths 
drawn  on  the  Paft-board  in  the  drawing  the  re¬ 
flected  Azimuth-lines. 

To  draw  the  refeSled  Parallels  of  the  Sun’s  Al¬ 
titude  ,  or  Proportions  of  Shadows  to  any  re¬ 
clining  Glafs  on  any  Plane  whatfoever ,  that 
the  Sun-beams  be  refeSled  on.  Here  note. 
That  Parallel’s  of  Altitude  are  leJJ'er  Circles , 
therefore  are  not  reprefented  by  a  Right-line. 

Firtt,  Know  generally  that  whatrefpeft  the  Pa¬ 
rallels  of  Declination  have  to  Hour-lines,  fuch 
have  the  Parallels  of  Altitude  to  the  Azimuths. 

For  if  one  End  of  a  Thread  be  fattened  in  the 
Place  of  the  Centre  of  the  reclining  Glafs,  and  the 
other  End  moved  to  and  fro  in  any  refiefted  Azi¬ 
muth  Line,  until  the  faid  Thread  be  elevated  any 
Number  of  Degrees  propoled  above  the  relieved 
Horizon  (the  Elevation  of  which  Thread  being 
found,  by  applying  a  Quadrant  thereto)  and  ma¬ 
king  a  Mark  or  Point  where  the  End  of  the  laid 
Thread  toucheth  the  faid  refiefted  Azimuth  drawn 
on  the  Wall  or  Ceiling,  that  Point  fo  found  is  the 
Point  through  which  that  Almicanter  or  refiefted 
Parallel  of  the  Sun’s  Altitude  mutt  pals. 

In  like  manner,  remove  the  other  End  of  the 
faid  Thread  fattened  in  the  Centre  of  the  Glals  to 
another  refiefted  Azimuth  Line,  and  (as  before) 
move  it  higher  or  lower,  until  by  applying  the 
Edge  of  a  Quadrant  to  that  Thread,  you  find  the 
faid  Thread  above  the  refiefted  Horizon  on  the 
fame  Number  of  Degrees  firtt  propoled,  and  at  the 
End  of  the  laid  Thread  in  that  reflected  Azimuth 
Line  drawn  on  the  Wall  or  Ceiling,  I  make  ano¬ 
ther  Mark  or  Point,  through  which  the  fame  re¬ 
fiefted  Almicanter  or  Parallel  of  Altitude  mutt  al¬ 
io  pals :  And  fo  in  like  manner  I  find  a  Point  on 
each  reflected  Azimuth  Line,  through  which  the 
Vol.  II. 


fame  Parallel  of  Altitude  mutt  pals.  Then  draw¬ 
ing  by  hand  a  Line  to  pals  through  thefe  feveral 
Pointsfo  found,  (as  before)  that  Line  is  the  refleft- 
ed  Parallel  of  the  Sun’s  Altitude  propoled.  In  like 
manner  may  be  drawn  all  the  other  Parallels  of 
Altitude  defired,  which  will  (hew  the  Sun’s  Alti¬ 
tude  or  the  Proportion  of  any  Shadow  to  its  Alti¬ 
tude,  at  any  Appearance  of  the  Sun’s  Reflection 
thereon. 

To  draw  the  Jewilh  or  old  Unequal  Hour  Lines 
to  any  recliningGlafs  on  any  Plane  whatfoever 
that  the  Sun-beams  will  be  refecicd  on.  Here 
note ,  that  the  Jewilh  Hour  Lines  are  great 
Circles. 

Firtt  (by  the  Rules  formerly  given)  draw  two 
reflected  Parallels  of  Declination  of  1 6  deg.  55', 
the  one  being  near  the  Summer,  and  the  other: 
near  the  Winter  Tropicks:  For  when  the  Sun  bath 
that  Declination,  the  Day  is  15  Flours  long  in  the 
Summer,  and  9  in  the  Winter :  Then  (as  is  for¬ 
merly  directed)  fituate  a  Thread  jutt  between  the 
Eye  and  thole  three  Points  in  the  laid  reflected 
Dial,  as  is  exprelfed  in  the  enfuing  Table,  fo  may 
you  thereby  draw  all  or  any  of  thole  Jewilh  Hour 
Lines  defired,  which  will  at  any  Appearance  of  the 
Spot  by  the  R.eflex  of  the  Glafs  amongft  tbofe 
Hour  Lines,  Ihew  how  many  of  the  equal  Hours 
is  paft  fince  Sun-riling,  as  was  defired.  Now  in 
this  Latitude  of  51  deg.  30'.  If  the  Parallels  of 
the  Sun’s  Declination  be  drawn,  both  when  the 
Day  is  9  and  15  Hours  long,  that  is,  when  it  is 
16  deg.  55',  any  of  thole  Jewilh  Hour  Lines  will 
interleft  the  common  Hour  Lines,  either  upon  the 
Hours,  Flalf-hours,  or  Quarters.  And  fuch  a  De¬ 
clination  maybe  found,  that  it  fliall  do  lo  in  any 
Latitude  defired. 
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REFLECTED  Ray,  or  Ray  of  Rcfettion,  is 
that  whereby  the  Refection  is  made  upon  the  Sur¬ 
face  of  a  reflecting  Body. 

REFLECT,^  Tin  Painting ]  fignifies  thofe  Pla- 
REFLEX,  i  ces  in  a  Pifture  which  are  fuppo- 
led  to  be  illuminated  by, a  Light  refiefted  from  fome 
other  Body  that  is  reprefented  in  the  fame  Piece. 

REFLECTION,  in  general,  is  the  regrefs  or 
return  that  happens  to  a  moving  Body,  becaufe  of 
the  meeting  of  another  Body,  which  it  cannot  pe¬ 
netrate.  Thus  the  material  Rays  of  Light  are  re¬ 
fiefted  varioully  from  fuch  Bodies  as  they  cannot 
pals  through. 
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REFLECTION  [in  Metaphyficks~\  Mr.  Lock 
defines  to  be,  That  Notice  which  the  Mind  takes 
of  its  own  Operations,  and  the  manner  of  them  ; 
by  reafon  whereof  there  come  to  be  Ideas  of  thole 
Operations  in  the  Underftanding. 

REFLECTION  of  the  Rays  of  Light.  Sir'  Ifaac 
Newton,  finding  by  Experiment  that  Light  was  an 
heterogeneous  Body,  confifiing  of  a  mixture  of 
differently  refrangible  Rays;  and  confequently 
concluding  no  farther  Improvement  could  well  be 
made  in  Optical  Inftruments  in  the  Dioptnck  way, 
he  took  Reflexions  into  Coniideration,  and  tells  us, 
that  by  their  help,  Optick  Inftruments  might  be 
brought  to  any  degree  of  Perfection ,  if  we  could 
but  find  a  reflecting  Subftance  which  would  Polifh 
as  finely  as  Glafs,  refleft  as  much  Light  as  Glafs 
tranlmits,  and  be  formed  into  a  Parabolical  f  i¬ 
gure. 

An  Experiment  of  which  he  made  in  the  kind 
of  a  Catoptrick  Telefcope  (which  I  have  feen  at 
Grejham  College)  and  by  which,  tho’  not  above 
two  Feet  long,  he  could  (he  faith)  difeern  the 
Jovial  Satellites,  and  the  Phafes  of  Venus.  Phil. 
Tranf  N.tB. 

REX  LECTING,  or  RefleXive  Dials ,  are  made 
by  a  little  piece  of  Looking-Glafs-Plate,  duly 
placed,  which  rtfieCls  the  Sun’s  Rays  to  the  top  of 
a  Ceiling,  where  the  Dial  is  drawn.  This  Glals 
fhould  be  as  thin  as  can  well  be  ground.  For  the 
making  of  thefe  Dials  there  are  many  Methods : 
Of  the  two  following  the  lft  is  Mr  .Collins’s,  the 
2d  Dr.  Clark’s. 

Fir  ft ,  Determine  the  moft  convenient  Point  in 
the  Window,  where  to  place  the  RtfleXing Glafs, 
as  near  the  Ceiling  as  you  can  conveniently,  pro¬ 
vided  it  be  not  fo  near  as  that  the  Corn i 111  of  the 
Window  will  fhade  the  Glafs  when  the  Sun  is 
high  in  Summer  ;  fuppole  within  about  ioor  n 
Inches  of  the  Ceiling,  at  lealt  of  that  Ceiling  which 
belongs  to  the  Window  itfelf ;  then  from  that 
Point  draw  a  true  Meridian  upon  a  plane  Hori¬ 
zontally  placed  againft  the  determined  Point  in  the 
Window,  and  to  that  Meridian  fit  an  Horizontal 
Dial  ;  but  invert  it  fo,  that  the  Axis  or  Stile  may 
point  downward,  and  be  under  the  Horizontal 
Plane,  according  to  the  Elevation  of  the  Pole, 
which  Stile  mult  be  placed  truly  alfo  in  the  Plane 
of  the  Meridian  ;  then  by  the  help  of  a  Thread 
running  from  the  Centre  along  the  Stile,  find 
where  that  Stile  would  cut  the  Floor, or  any  other 
Place,  if  it  were  produced,  and  drive  a  Nail  into 
that  Point,  and  faften  alfo  a  Thread  there  long 
enough  to  be  extended  to  any  part  of  the  Ceiling. 

Faften  alfo  another  long  Thread  to  the  Centre 
of  the  Horizontal  Dial,  which  let  it  be  extended 
horizontally,  as  the  Plane  will  direCt,  and  exactly 
over  every  Hour-Line  in  order,  whilft  in  the  mean 
time  you  extend  the  Thread  which  was  faftened  to 
the  Nail  in  the  Stile,  to  the  Ceiling,  but  fo  as  it 
may  touch  the  other  Horizontal  Thread  :  Then 
mark  that  Point  in  the  Ceiling  which  the  extended 
Thread  toucheth,  and  make  more  luch  Marks, 
whereby  to  draw  the  Hour- Lines  upon  theCeiling; 
and  do  this  in  like  manner  for  the  reft  of  the  Hours, 
Half-hours,  and  Quarters. 

Then  take  all  away,  and  place  your  Glafs  hori¬ 
zontally  ;  and  becaufe  your  Glals  hath  fomeThick- 
nefs,  place  it  a  little  under  the  determined  Point, 
that  the  Centre  of  the  Glafs  may  be  juft  in  the 
imaginary  Axis,  which  goes  to  the  Nail ;  for 
tyherefoever  you  place  it,  in  that  it  will  go  true. 
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But  becaufe  it  may  be  troublelome  to  place  ail 
Horizontal  Dial  fait  enough  and  exaftly,  as  alfo  to 
find  the  Point  where  the  Nail  is  to  be  driven,  I  will 
ihew  you  another  Method,  which  may  be  more 
eafily  praChfed. 

Fir  ft.  Draw  an  Horizontal  Dial  upon  the  back  of 
fome  Table  or  Floor,  and  draw  a  Meridian  upon 
the  Bay-board  of  the  Window,  by  a  Thread  or  per¬ 
pendicular  black  Line,  palling  through  the  Point 
where  you  intend  your  refleCtingGlafs  fhall  be,  and 
by  a  Plumb-Line  tranllate  it  from  the  Bay-board  to 
tlie  Ceiling.  Take  the  neareft  Diftance  between 
the  Glafs  and  the  Ceiling ;  with  this  Diftance  come 
to  the  Horizontal  Dial,  and  let  one  End  of  it  on 
that  Part  of  the  Axis  where  the  other  will  juft: 
touch  the  Meridian  ;  that  Point  in  the  Axis  may 
be  called  the  Glafs  Point ;  from  which  ereCt  a  Per¬ 
pendicular  ;  and  where  it  cuts  the  Meridian,  make 
a  Point,  which  will  be  the  EquinoCtial  Point,  from 
which  alfo  ereCt  a'Perpendicnlar,  which  will  be  a 
Tangent;  then  at  fome  Diftance  ©n  which  Side  of 
the  EquinoCtial  Point  you  find  moft  convenient, 
ereCt  another  Tangent  there,  two  Tangents  will  cut 
the  Hour-Lines  in  Points,  which  may  be  called  the 
Hour-Points. 

Then  take  the  Diftance  betwixt  the  Glafs  Points 
and  the  EquinoCtial  Point,  and  extend  it  from  the 
Glafs  toward  the  Meridian,  and  where  it  toucheth, 
that  is  the  Equinoctial  Point  upon  the  Ceiling. 

Laftly,  Set  oft'  correfpondent  Tangent  Lines  up¬ 
on  the  Ceiling,  and  make  like  Hour  Points,  draw 
the  Hour-Lines,  you  need  not  blot  out  the  Equi¬ 
noctial  Tangent,  it  being  pleafant  to  fee  how  the 
Sun  will  go  in  that  Line  all  Day,  when  it  is  in  the 
EquinoCtial.  Belides,  the  Equinoctial  Point  will 
tell  you  on  that  Day  whether  your  Glafs  lie  hori¬ 
zontally,  which  isfomewhat  difficult  ocherwife  to 
determine.  Or  upon  any  Day  you  may  calculate 
the  Sun’s  Meridian  Altitude,  and  fee  whether  it 
falls  juft  upon  that  Point  in  the  Meridian  at  12  a 
Clock. 

This  Dial  is  nothing  but  an  Horizontal  inverted, 
the  Centre  whereof  is  in  the  Air  without,  except 
you  make  a  North  Dial,  and  then  it  will  be  upon 
theCeiling,  which  you  mull  find  by  its  Diftance 
from  the  EquinoCtial  Point,  and  let  that  Centre 
govern  your  Tangents.  The  Ground  of  this  Dial 
is,  that  the  Angles  of  Reflection  are  equal  to  the 
Angles  of  Incidence. 

Sometimes,  inftead  of  two  Tangents,  you  may 
ufe  two  Circles,  efpecially  when  the  Centre  of  the 
Dial  is  upon  the  Ceiling,  or  when  your  Glafs  is 
near  the  Window  Ceiling,  then  the  EquinoCtial 
Point  will  be  upon  that  Ceiling,  and  you  may  pro¬ 
ject  the  Hour-Lines  upon  the  Chamber  Ceiling,  or 
the  Walls,  by  one  Thread  extended  over  the  Hour- 
Lines,  and  another  Thread  touching  that,  and  ex¬ 
tended  from  the  EquinoCtial  Point,  or  any  Point 
in  the  imaginary  Axis  to  the  Ceiling  or  Wall. 

REFLECTING  Telefcope :  See  Telefcope. 

REFLEXION  of  the  Moon,  is  (according  to 
Bullialdus)  her  third  Inequality  of  Motion:  This 
Tycho  calls  by  the  Name  of  her  Variation ;  which  fee. 

REFLECTION  is  a  Power  the  Human  Mind 
hath  of  perceiving  its  own  Operations,  within  it 
felf,  when  it  is  employed  about  the  Ideas  it  hath 
before  gotten  by  Senfation  ;  which  Operations, 
when  we  come  to  refleCt  and  confider  on  them,  do 
furnifh  our  Underftanding  with  a  great  Number 
of  Ideas,  which  could  not  be  had  by  bare  Senfa¬ 
tion,  of  Things  without  us:  Such  as  Perception, 
Thinking,  Believing,  Doubting,  Reafoning,  Know- 
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tng,  Willing,  &c.  and  all  the  differing  Aftions  of 
the  Mind. 

RFFLECTION  of  the  Rays  of  Light ,  [in  Op- 
ticks,']  is  a  Motion  of  the  Rays,  whereby  (after 
impinging  on  the  folid  Parts  of  Bodies,  or  rather, 
after  a  very  near  Approach  thereto)  they  recede, 
or  are  driven  therefrom. 

The  Reflection  of  the  Rays  of  Light  from  the 
Surface  ot  Bodies,  is  the  means  whereby  they  be¬ 
come  vilible  ;  and  the  Difpolkion  of  Bodies  to  re « 
fled  this  or  that  kind  of  Rays  moll  cepiouily,  is 
theCaufe  of  their  being  of  this  or  that  Colour  : 
The  Reflection  of  Light  from  the  Surfaces  of  Mir- 
rours,  make  the  Subject  of  Catcptricks. 

The  Reflection  of  Light ,  Sir  Jfaae  has  ihewn,  is 
not  elicited  by  the  Rays  linking  on  the  very  Parts 
of  the  Bodies,  but  by  feme  Power  of  the  Body 
equally  diffus’d  throughout  its  whole  Surface, 
whereby  it  a£b  upon  the  Ray,  by  attracting  or 
repelling  it  without  any  immediate  Contad. 

This  Power  he  (hews  to  be  the  lame  whereby 
(in  other  Circum fiances)  the  Rays  are  refradeti, 
and  tvhereby  they  are  at  firlt  emitted  from  the 
lucid  Body. 

The  Arguments  he  produces  to  this  Purpofe,  are 
as  follow. 

1,  Becaufe  the  Surfaces  of  polilhed Glades,  which 
to  the  Eye  appear  linooth,  are  yet  in  Reality  very 
nigged  and  uneven  ;  (polilhing  being  nothing  but 
the  grating,  fcratching,  and  breaking  off  the  coar- 
ler  Protuberances,  by  means  of  Sand,  Glafs,  Putty 
or  Tripoly)  if  the  Rays  of  Light,  therefore,  were 
reflected  by  ftrikmg  on  the  lolid  Parts  of  the 
Glals,  the  Reflections  would  never  be  fo  accurate 
as  we  find  they  are ;  but  the  Rays  would  even  be 
as  much  fcattered  by  the  moll  poliihed  Glals,  as 
by  the  rougheff.  It  remains  (therefore)  a  Problem, 
how  Glals  poliihed  by  fretting  Subliances,  can  re- 
fleet  Light  fo  regularly  as  it  does ;  which  Problem 
is  Icarce  otherwile  to  be  lolved,  than  by  faying, 
that  the  Reflection  of  a  Ray  is  effeded,  not  by  a 
iingle  Point  of  the  reflecting  Body,  but  by  Ibme 
Power  of  the  whole  Body,  evenly  diffuled  all  over 
its  Surface,  and  by  which  it  ads  on  a  Ray  with¬ 
out  immediate  Contad  ;  for  that  the  Parts  of  Bo¬ 
dies  do  ad  upon  a  Light  at  a  Diltance. 

2.  If  the  Colours  leperated  by  a  Pnfm  placed  at 
the  Entrance  of  a  Beam  of  Light  into  a  darkened 
Room,  be  fuccellively  call  on  a  lecond  Prifm  pla¬ 
ced  at  a  greater  Dillance  from  the  former,  in  liich 
manner  as  that  they  all  fall  alike,  or  with  an  equal 
Obliquity  upon  it,  the  fecond  Prifm  may  be  lb 
inclined  to  the  incident  Rays,  that  thole  which  are 
of  a  blue  Colour  fhaH’be  all  reflected  by  it,  and 
yet  thofe  of  a  red  Colour,  pretty  copiouily  tranl- 
mitted.  Now,  if  the  Reflection  were  cauled  by 
the  Parts  of  cbe  Air  or  Glals,  we  would  ask,  why 
(at  the  fame  Obliquity  of  Incidence)  the  blue 
ihould  wholly  impinge  on  thofe  Parts  lo  as  to  be 
all  reflected,  and  yet  the  red  fine  Pores  enough  to 
be  m  a  great  meal’ure  tranfmitted  ? 

5.  Where  two  Glalfes  touch  one  another,  there  is 
no  fenlible  Reflection  ;  and  yet  we  lee  no  Realon 
why  the  Rays  Ihould  not  impinge  on  the  Parts  of 
the  Glals,  as  much  when  contiguous  to  other 
Glafs,  as  when  contiguous  to  Air. 

4.  When  the  Top  of  a  Water  Bubble,  by  the 
continual  fublidmg  and  exhaling  of  the  Water, 
grows  very  thin,  there  is  fuch  a  little  (andalmoll 
infenlible)  Quantity  of  Light  reflected  from  it, 
that  it  appears  intenlly  black  j  whereas  round 


about  that  black  Spot,  where  the  Water  is  thicker, 
the  Reflection  is  fo  itrong,  as  to  make  the  Water 
leem  very  white.  Nor  is  it  only  at  the  lead 
Thicknels  of  thin  Plates  or  Bubbles,  that  there  is 
no  manifeft  Reflection,  but  at  many  other  Thick- 
neffes,  gradually  greater  and  greater  :  For,  in  one 
of  our^  Author’s  Oblervations,  the  Rays  of  the 
fame  Colour  were  by  turns  tranfmitted  at  one 
Thicknels,  and  reflected  at  another  Thicknels,  for 
an  indeterminate  Number  of  Succellions :  And  yet 
in  the  Superficies  of  the  thinned  Body,  where  it 
is  of  one  Thicknels,  there  are  as  many  other  Parts 
for  Rays  to  impinge  on,  as  where  it  is  of  any  other 
Thicknels. 

5-  if  red  and  blue  Rays  (feparated  by  a  Prifm) 
fall  lucceliively  on  a  thin  Plate  of  any  pellucid 
Matter,  whole  Thicknels  increales  in  continual 
Proportion,  (fuch  as  a  Plate  of  Air  between  two 
Glalfes,  the  one  plane,  and  the  other  a  little  con¬ 
vex)  the  lame  Plate  will  (in  the  lame  p3rt)  refleCt 
all  the  Rays  of  one  Colour,  and  tranfmic  all  thole 
of  the  other ;  but  in  different  Parts  will  refleCi  the 
Rays  of  one  and  the  fame  Colour  at  one  Thickm  Is, 
and  tranlinit  them  at  another  ;  and  thus  alter¬ 
nately,  and  in  infinitum.  Now  it  can  never  be 
imagin’d  that  at  one  Place  the  Rays  which  (for  In- 
llance)  exhibit  a  blue  Colour,  ihould  have  the 
Fortune  to  lirike  on  the  folid  Bart',  and  thofe 
which  exhibit  a  red,  to  hit  on  the  void  Parts  of 
the  Body  5  and  at  another  Place,  where  the  Body 
is  either  a  little  thicker,  or  a  little  thinner,  that 
on  the  contrary,  the  blue  Ihould  hit  on  the  Pores, 
and  the  red  upon  the  folid  Parts. 

6.  In  the  Palfage  of  Light  out  of  Glafs  into 
Air,  there  is  a  Reflection  as  iirong,  as  in  its  Pallage 
out  of  Air  into  Glals,  or  rather  a  little  llronge'r ; 
and  by  many  Degrees  llronger  than  in  its  Pallage 
out  of  Glals  into  Water. 

Now  it  fee  ms  improbable  that  Air  fliould  have 
more  reflecting  Parts  than  Water  or  Glals :  But  if 
that  fhould  be  luppoled,  yet  it  will  avail  nothing; 
for  the  Reflection  is  as  ftrong,  or  itronger,  when 
the  Air  is  drawn  from  the  Glals  by  the  Air  Pump, 
as  when  it  is  adjacent  to  it.  If  any  fhould  here 
objed,  on  Des  Cartes  Hypothecs,  that  though 
the  Air  be  drawn  out,  there  is  a  fubtle  Matter  re¬ 
maining  to  fiipply  its  Place,  which  being  of  a  den¬ 
ier  kind,  is  better  fitted  for  the  Reflection  of  Light 
than  any  other  Body:  Befides,  that  we  have  elfe- 
where  Ihewn,  fuch  fubtle  Matter  to  be  fiduious  ; 
and  that  fuppofing  its  Ext  Hence,  and  its  reflecting 
power,  no  Light  could  ever  have  been  propagated, 
but  mull  have  all  been  reflected  back  to  the  lucid 
Body,  immediately  after  it  was  firft  emitted  :  The 
following  Experiment  does  evidently  con v iff  it  of 
Falfity. 

7.  If  Light  in  its  palfage  out  of  Glals  into  Air 
llnke  more  obliquely  than  at  an  Angle  of  40  or 
41  Degrees,  it  is  wholly  r&fleCied  ;  if  lels  oblique¬ 
ly,  it  is  in  great  meafure  tranfmitted.  Now  it  is 
not  to  be  imagin’d,  that  Light  at  one  Degree  of 
Obliquity  Ihould  meet  with  pores  enough  in  the 
Air  to  tranlinit  the  greater  part  of  it,  and  at  an¬ 
other  Degree  Ihould  meet  with  nothing  but  parts 
to  refleCi  it  wholly  ;  elpecially  conlidenng  that  in 
its  pallage  out  of  Air  into  Glals,  how  oblique 
foever  be  its  Incidence,  it  finds  pores  enough  in  the 
Glals  to  tranfnut  a  great  part  of  it.  If  any  fup- 
pole  that  it  is  not  reflected  by  the  Air,  but  by 
the  outmolt  fujierficial  parts  of  the  Glafs,  there  is 
flill  the  fame  Difficulty  :  Belides,  that  fuch  a  Sup- 
pyfitiQU  15  unintelligible,  and  will  alio  appear  to 
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be  falfe,  by  applying  Water  behind  1'ome  part  of 
the  Glals,  inhead  of  Air  ;  for  lb,  in  a  convenient 
Obliquity  of  the  Rays,  luppofe  of  45  or  46  De¬ 
grees,  at  which  they  are  all  refle&td,  where  the 
Air  is  adjacent  to  the  Glals,  they  l'hall  be  in  great 
mealure  tranlinitted  where  the  Water  is  adjacent 
to  it  ;  which  argues,  that  their  Reflection  orTranl- 
jTiiflion  depends  on  the  Conftitution  of  the  Air 
ai  d  Water  behind  the, Glals,  and  not  on  the  ftri- 
Ling  the  Rays  upon  the  Parts  of  the  Glals ;  the 
Rays  not  being  refleSled  till  they  have  reached  the 
laft  part  of  the  Surface,  and  are  begun  to  go  out : 
For  if  in  going  out  they  fall  upon  the  Surface  of 
Oil  or  Water,  they  proceed,  the  Attraction  of  the 
Glafsbeing  balanc  d  by  an  equal  Force  the  contrary 
way,  and  prevented  from  having  its  Effeft  by  the 
Attraction  of  the  Liquor  adhering  to  it ;  but  if  the 
Rays  in  palling  out  of  this  laft  Surface  fall  into  a 
Vacuum  which  has  no  Attraction,  or  into  Air 
whicji  has  but  little,  (not  enough  to  counterba¬ 
lance  the  EifeCt  of  the  Glals)  in  this  Cale  the  At- 
_  traCtion  of  the  Glafsdraws  them  back,  and  reflects 
them  :  This  will  appear  Hill  more  evident,  by 
faying  two  Glals  Prifms,  or  the  ObjeCt  Glaftes  of 
two  Telelcopes,  the  ohe  plane,  and  the  other  a 
Jittle  con  vex,  upon  each  other,  lb  as  they  may  nei- 
f  tiler  touchy  nor  yet  be  too  far  a-parr  ;  lor  that 
Light  which  tails  on  the  lnnd  Surface  of  the  fir  It 
Glqls,  where  the  Glalfes  are  not  above 
part  of  an  inch,  a  part  will  be  tranlinitted  through 
the  Surface,  and  through  the  Air  or  Vacuum  be¬ 
tween  the  Glalles,  and  pafs  into  the  lecond  Glals  ; 
but  if  the  lecond  Glaf  be  taken  away,  then  the 
Light  palling  out  of  the  lecond  Surlace  of  the  fir  11 
Gials  into  the  Air  or  Vacuum ,  will  not  proceed, 
but  return  into  the  firft  Glafs,  and  be  reflected. 

Whence  it  follows,  that  the  Rays  are  drawn 
back  again  by  fome  Force  in  the  firlF  Glals ;  there 
being  nothing  elle  to  occalion  their  return.  And 
Fence  too  it  follows,  that  the  Reflection  is  not 
effected  by  means  of  any  lubtle  Matter,  contigu¬ 
ous  to  the  hind  Surface,  according  to  the  Princi¬ 
ples  of  Des  Cartes ,  lince  that  Matter  ought  to  re¬ 
flect  them  when  the  Glaftes  were  nearly  contigu- 
ous,  as  well  as  when  the  lecond  Glals  is  removed. 

Lajtly ,  If  it  be  ask’d,  how  fome  of  the  Rays 
come  to  be  reflected ,  and  others  tranlinitted  ?  And 
why  they  are  not  all  alike  reflected  ?  fuppoling 
the  Reflection  owing  to  the  ACtion  of  the  whole 
Surface;  the  lame  great  Author  lhews,  that  there 
are  both  in  the  Rays  of  Light,  and  in  the  Bodies 
themfelves,  certain  Vibrations  (or  fome  fuel)  Pro¬ 
perty)  imprelfed  on  the' Rays,  by  the  ACfion  ei¬ 
ther  of  the  Luminary  that  emits  them,  or  of  the 
Bodies  that  reflect  them  ;  by  means  whereof  it 
happens  that  thole  Rays  in  that  part  of  their  Vi¬ 
bration,  which  conlpires  with  the  Motion  of  the 
Parts  of  the  Body,  enter  the  Body,  are  refraCled 
and  tranlinitted  ;  but  thofe  in  a  contrary  part  of 
their  Vibration,  reflected. 

Add,  that  every  Ray  of  Light,  in  its  Palfage 
through  any  refraCting  Surface,  is  put  into  a  cer¬ 
tain  tranlient  Conftitution  or  State,  which  in  the 
Progress  of  the  Ray  returns  at  equal  Intervals,  and 
difpofes  the  Ray  at  each  return  to  be  ealily  tranl- 
mitted  through  the  next  retracing  Surface  ;  and 
between  each  Return  to  be  ealily  reflected  by  it. 

Thefe  alternate  Difpolitions,  which  Sir  Ifaac 
Newton  calls  Fits  of  eafy  Reflection ,  and  • of  eafy 
Fr anfmijjion ,  he  accounts  for,  by  fuppoling  that 
the  Rays  of  Light,  in  impinging  on  Bodies,  ex¬ 
cite  Vibrations  therein  ;  which  happening  to  move 


fader  than  the  Rays,  when  a  Ray  is  in  that  part 
of  the  Vibration  which  confpires  with  its  Motion, 
it  pailes  through  ;  but  when  on  the  contrary  part 
of  the  Vibration,  is  beat  back  again  ;  whence  eve¬ 
ry  Ray  is  fucceflively  difpofed  to  be  ealily  reflect¬ 
ed. ,  or  ealily  tranlinitted,  by  every  Vibration 
which  overtakes  it. 

REFLECTION  [in  Cat  opt  ricks']  is  the  Return 
of  a  Ray  of  Light  from  the  polilhed  Surface  of  a 
Speculum  or  Mirrour,  driven  thence  by  fome 
Power  refiding  therein. 

The  Ray  thus  returned  is  called  a  Reflex ,  or  re¬ 
flected  Ray,  or  Ray  of  Reflection  ;  and  the  Point 
of  the  Speculum,  whence  the  return  commences, 
the  Point  of  Reflection. 

Thus  the  Ray  A  B,  (See  Fig.  i.J  proceeding 
from  the  Radiant  A,  and  linking  on  the  Point  of 
the  Speculum  B,  being  returned  thence  to  C; 
B  C  reprefents  the  reflected  Ray,  and  B  the  Point 
of  Reflection  ;  in  rdpect  whereof  A  B  reprelents 
the  incident  Ray,  or  Ray  of  Incidence,  and  B  the 
Point  of  Incidence. 

Again,  a  Line,  as  C  G,  drawn  from  any  Point, 
as  C,  of  the  reflected  Ray  BC,  perpendicular  to 
the  Speculum,  is  call’d  the  Cathetus  of  the  Re¬ 
flection ,  or  Cathetus  of  the  Eye  ;  as  a  Line,  A  F, 
drawnfrom  the  Radiant,  perpendicular  to  theSpe- 
culum,  is  called  the  Cathetus  of  Incidence. 

Of  the  two  Angles  which  the  reflected  Ray  B  C 
makes  with  the  Mirrour,  the  fmalleft,  C  B  E,  is 
called  the  Angle  of  Reflection  ;  as,  of  the  two 
A.ngles  the  incident  Ray  makes  with  the  Specu¬ 
lum,  the  fmalleft,  A  B  D,  is  called  the  Angle  of 
Incidence. 

If  the  Mirrour  be  either  concave  or  convex,  the 
fmalleft  Angles  the  Ray  makes  with  a  Tangent  to 
the  Point  of  Reflection  and  Incidence,  are  the  An¬ 
gles  of  Reflection  and  Incidence. 

The  Angle,  C  B  H,  which  the  reflected  Ray 
makes  with  a  Perpendicular  to  the  Point  of  Re¬ 
flection^  is  called  the  Inclination  of  the  reflected 
Rays ;  as  the  Angle  A  B  H  is  called  the  Inclina¬ 
tion  of  the  incident  Ray. 

The  general  Laws  of  Reflexion, 

1.  If  a  Ray  of  Light  be  reflected  from  a  Specu¬ 
lum  of  any  Form,  the  Angle  of  Incidence  is  ever 
equal  to  the  Angle  of  Reflection.  This  Law  ob¬ 
tains  in  Percullions  ef  all  Kinds  of  Bodies,  and 
conlequently  mu  ft  do  foin  thofe  of  Light. 

It  might  therefore  be  here  aftum’d  as  an  Axiom  ; 
but  ’tis  of  that  Importance,  and  its  Demonftrati- 
on  fo  beautiful,  that  we  cannot  omit  it.  Suppole 
then,  DC  an  incident  Ray,  propagated  from  the 
Radiant  A  :  Here,  though  the  Motion  of  the 
Ray  be  fimple,  yet  its  Determination  in  the  Line 
D  C  being  oblique  with  relpeft  to  the  Obftacle, 
is  really  compounded  of  two  Determinations  ; 
tire  one  along  D  E,  the  other  along  D  G. 

The  Force  along  DC,  therefore  is  equal  to  the 
two  Forces  along  D  G  and  D  H  ;  but  the  Obfta¬ 
cle  G  F  only  oppoles  one  of  the  Determinations, 
viz.  that  along  D  G  ;  (  for  it  cannot  oppofe  a 
Determination  parallel  to  it  lelf,  asDE;)  there¬ 
fore  only  the  Force  along  D  G  will  be  loft  by 
the  Stroke  ;  that  along  D  H  or  G  C  remaining  en¬ 
tire.  But  a  Body  perfectly  elaftick,  (fuch  as  we 
luppofe  the  Ray  of  Light)  will  recover  by  its  Ela- 
fticity,  the  Force  it  loft  by  the  Shock. 

The  Ray  therefore  will  recover  the  Force  D  G 
cr  C  H  :  Thus,  retaining  both  its  Forces,  and  both 
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its  former  Determinations,  H  C  and  G  F,  after 
Percuffion,  it  will  be  impell’d  along  C  F  and  C  H, 
by  the  fame  Forces  as  before  along  D  H  and  DG, 
by  its  compound  Motion,  therefore  it  will  de- 
icribe  the  right  Line  CE,  and  that  in  the  lame 
time  asDC;  and  H  E  and  D  Hj  will  be  equal,  as 
being  defcribed  by  the  fame  Force.  Now,  the  two 
Triangles  DGH  and  CHE  are  equal,  and  confe- 
quently  their  limilar  Angles  equal ;  fince  then; 
HCA—  HCF;  DC  A  the  Angle  of  Incidence, 
is  equal  to  ECF  the  Angle  of  Reflexion.  Q.E.D. 

This  Law  is  confirmed  in  Light  by  an  ealy  Ex¬ 
periment  ;  for  the  Ray  of  the  Sun  falling  on  a 
Mirror  in  a  dark  room,  thro’  a  little  Hole  ;  you’ll 
have  the  pleafure  to  lee  it  rebound,  fo  as  to  make 
the  Angle  of  RefleXion  equal  to  that  of  Incidence. 

The  fame  may  be  Ihewn  various  other  ways : 
Thus,  e.  gr.  Placing  a  Semicircle  FIG  (See 
j Fig.  2.)  on  a  Mirror,  D  E,  its  Centre  on  B,  and 
its  Limb  perpendicular  to  the  Speculum ;  and 
affuming  equal  Arches,  F a  and  G  c,  place  an 
ObjeX  in  A,  and  the  Eye  in  C,  then  will  the 
ObjeX  be  leen  by  a  Ray  reflected  from  the  Point 
B,  and  if  B  be  cover’d,  the  ObjeX  will  ceale  to 
be  feen. 

Hence,  i.  If  a  Ray  of  Light,  as  H  B,  fall 
perpendicularly  on  the  Surface  of  a  Speculum  DE, 
it  will  be  reflected  back  upon  it. 

2.  From  the  fame  Point  of  a  Speculum  feveral 
Rays  cannot  be  relieved  to  the  lame  Point  ;  for 
in  that  Cafe  all  the  leveral  Angles  of  Reflexion 
would  be  equal  to  the  fame  Angle  of  Incidence, 
which  is  abliird. 

3.  One  Ray,  as  A  B,  cannot  be  refleXed  to  two 
or  more  Points  ;  for  in  that  Cafe  all  its  Angles  of 
RefleXion  would  be  equal  to  the  lame  Angle  of 
Incidence  ;  which  is  as  abfurd  as  before. 

2 d.  Each  Point  of  a  Speculum  refleXs  Rays 
falling  on  it  from  each  part  of  an  ObjeX. 

Hence,  lince  leveral  Rays  coming  from  feveral 
parts  of  a  radiant  ObjeX,  cannot  be  reflected  from 
the  fame  Point  of  a  Speculum  to  the  lame  Point; 
the  Rays  that  how  from  different  points  of  the 
ObjeX  are  feparate  after  RefleXion  :  And  hence, 
each  Ray  fhews  the  Point  whence  it  proceeded. 
On  this  Principle  it  is,  that  the  Rays  refleXed 
from  Mirrors  or  Looking*glafIes,  exhibit  the  ap¬ 
pearances  of  ObjeXs  placed  before  them. 

And  hence  we  eafily  conceive,  why  rough  Bo¬ 
dies  exhibit  no  Images,  in  regard  they  relief  the 
Light  in  fuch  manner  as  to  confound  Rays 
which  proceed  from  different  Points,  by  means 
of  their  Eminencies  and  Cavities,  their  alternate 
Rilings  and  Fallings  :  But  for  this,  all  hard  Bo¬ 
dies  would  be  Mirrors. 

3 d.  If  the  Eye  C,  and  the  radiant  Point  A 
change  places,  the  Point  will  continue  to  radiate 
upon  the  Eye,  in  the  fame  Courfe  or  Path  as 
before. 

For  if  the  ObjeX  be  removed  from  A  to  C,  it 
will  Hill  radiate  on  its  former  Point  of  Reflexion 
B,  but  there  can  be  but  one  Right-line  drawn 
between  the  two  Points  C  and  D  ;  and  the  Rays 
are  Right-lines,  therefore  that  which  was  before 
the  Ray  of  Reflexion,  will  now  be  the  Ray  of 
Incidence;  and  fince  it  will  be  refleXed  under 
the  fame  Angle,  as  that  under  which  it  fell, 
that  which  was  before  the  Ray  of  Incidence,  will 
now  be  the  Ray  of  Reflexion  ;  fo  that  the  ObjeX 
removed  to  C,  will  radiate  on  the  Eye  placed  in 
A,  by  the  Right-lines  C  B  and  B  A.  Q.  e.  d. 

Hence,  an  ObjeX  is  feen  bv  the  relieved  Ray 
Vol.  II. 
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AB,  with  the  Eye  placed  in  A,  the  lame  as  if 
the  Eye  were  in  A  C,  and  the  ObjeX  in  A. 

d  he  rI  ruth  of  this  Theorem  is  fo  eafily  confirm’d 
by  Experiment,  that  fome,  with  Euclid ,  alfume 
it  as  a  Principle,  and  demonflrate  the  great  Law 
of  Reflexion  therefrom  :  —  Thus,  Suppofe  the 
Angle  of  Incidence  a  little  greater  than  the  Angle 
of  Reflexion,  then  will  the  Angle  ABF  be  greater 
than  that  C  B  E  ;  wherefore  changing  the  places 
of  the  Eye  and  the  ObjeX,  the  Angle  CBE  will 
become  the  Angle  of  Incidence ;  and  therefore 
CBE  greater  than  ABF,  by  the  Suppofition  ; 
fo  that  the  lame  Angle  ABF  will  be  greater  and 
fmaller  than  the  other  CBE(;  which  being  abfurd, 
ABE  cannot  be  greater  than  CBE.  The  lame 
Abfurdity  will  follow,  if  you  fuppofe  the  Angle 
of  Incidence  lefs  than  the  Angle  of  Reflexion  ; 
Since  then  the  Angle  of  Incidence  can  neither  be 
greater  nor  lels  than  that  of  Reflexion,  it  mull  be 
equal  to  it. 

4 tb.  The  Plane  of  RefleXiorr,  that  is,  the 
Plane  wherein  the  Incident  and  refleXed  Ray 
are  found,  is  perpendicular  to  the  Surface  of  the 
Speculum  ;  and  in  fpherical  Specula  paffes  thro’ 
the  Centre. 

Hence,  the  Cathetus  both  of  Incidence  and  Re¬ 
flexion  is  in  the  Plane  of  Reflexion. 

That  the  Plane  of  Reflexion  is  perpendicular 
to  the  Speculum,  is  alfum’d  by  Euclid ,  Albazen , 
and  others,  as  a  Principle  without  any  Demon- 
flration,  as  being  evident  from  all  Obfervation 
and  Experiment. 

5  tb.  The  Image  of  an  Object  feen  in  a  Mirror, 
is  in  the  Cathetus  of  Incidence. 

This  the  Antients  affumed  as  a  Principle  ;  and 
hence,  fince  the  Image  is  certainly  in  the  refleXed 
Ray,  they  infer’d,  it  muff  appear  in  the  Point  of 
Concourfe  of  the  refleXed  Ray,  with  the  Cathe¬ 
tus  of  Incidence  ;  which  indeed  holds  umverfally 
in  plane  and  fpherical  Mirrors,  and  ufually  in 
concave  ones,  a  few  Inftances  only  excepted  ;  as  is 
Ihewn  by  Kepler ,  for  the  particular  Laws  of  Re¬ 
flexion,  ariling  from  the  Circumflances  of  the 
feveral  kinds  of  Specula,  or  Mirror,  Plane,  Con¬ 
cave,  Convex,  Sc. 

REFLECTION,  in  the  Pythagorean  or  Coper- 
nican  Syftem,  is  the  Diftance  of  the  Pole  from  the 
Horizon  of  the  Disk  ;  which  is  the  fame  thing  as 
the  Sun’s  Declination  in  theF/fl/e’ra^/V&Hypothefis. 

REFLEXIBILITY  of  the  Rays  of  Light ,  is 
their  Difpolition  to  be  turned  back  into  the  fame 
Medium ,  from  any  other  Medium  on  whole  Sur¬ 
face  they  fall;  and  therefore  thofe  Rays  are  more 
or  lefs  reflexible,  which  are  returned  back  more  or 
lefs  eafily. 

As  if  Light  pafs  out  of  Glafs  into  Air,  and  bv 
being  enclined  more  and  more  to  the  common  Sur¬ 
face  of  the  Glafs  and  Air,  begins  at  length  to  be 
totally  refleXed  by  that  Surface ;  thole  Sorts  of 
Rays  which  are  like  Incidences  are  refleXd  molt 
copioully ;  or  by  inclining  the  Rays  begin  fooneffc 
to  be  totally  refleXed,  are  mold  reflexible.  New- 
ton’s  Opticks ,  p.  2. 

There  is  the  fame  con  Rant  Relation  between 
Colour  and  Reflexibility  :  Light  of  a  Violet  Co¬ 
lour  being  in  like  Circumflances  refleXed  at  leaft 
Thicknefs  of  any  Plate  or  Bubble;  (fee  Obf  13, 
14,  and  15,  compared  with  4  or  18th)  The  red 
Rays  at  the  greatell  Thicknelfes  ;  and  the  inter¬ 
mediate  Colours  at  intermediate  Thicknelfes :  So 
that  the  coloretick  Properties  of  the  Rays  mufl  be 
connate  with  them,  and  immutable. 

5  P  p  p  REFLEX, 
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REFLEX  Vifion  T  is  that  which  is  per- 
REFLECTED  VifionT  formed  by  means  of 
Rays  reflected  from  the  poliihed  Surfaces  of  Ob¬ 
jects  to  the  Eye. 

REFLUX  of  the  Sea,  is  the  Ebbing  of  the  Wa¬ 
ter  oft'  from  the  Shore  ;  as  its  coming  on  upon  it, 
or  Tide  of  Flood,  is  called  the  Flux  of  the  Sea. 
See  Tide. 

REFORM,  to  reform  in  a  Military  Senfe  is  to 
reduce  a  Body  of  Men  either  by  difbanding  the 
"Whole,  or  only  breaking  a  Fart,  and  retaining 
the  reft,  or  fometimes  by  incorporating  them  in 
other  Regiments.  So  that  a 

REFORMED  Officer  is  one  whole  Troop  or 
Company  is  broke,  and  he  continued  in  either 
whole  or  half  Pay,  doing  Duty  in  the  Regiment. 

REFRACTED  Angle,  [in  Upticks']  is  the  Angle 
contained  between  the  retraced  Ray  and  the  per¬ 
pendicular. 

REFRACTED  Dials  are  fuch  as  (hew  the  true 
Hour  only,  by  the  means  of  fome  refraCting 
tranfparent  Fluid  :  As  thus, 

If  you  ftick  up  a  Pin  or  Stick,  or  aflign  any 
Point  in  any  Concave,  Bowl,  or  Dilh,  to  fhew  the 
Hour,  and  make  that  the  centre  of  your  hori¬ 
zontal  Dial ;  (See  Ref  leSied  Dialling)  afligning 
the  meridian  Line  on  the  Edges  of  the  Bowl,  point 
.out  the  reft  of  the  Hour-lines  alio  on  the  Edges  of 
the  Bowl,  and  taking  away  the  horizontal  Dial, 
elevate  a  String,  or  Thread,  from  the  End  of  the 
faidPin  faftened  thereto  over  the  Meridian  Line, 
equal  to  the  Latitude  or  elevation  of  the  Pole  of 
the  Place  :  Then  with  a  Candle,  or  by  bringing 
the  Thread  to  caft  a  Shadow  on  any  Hour-point 
formerly  mark’d  out  on  the  Edges  of  the  Bowl, 
that  Shade  in  the  Bowl  is  the  true  Hour-line  ; 
and  if  the  Bowl  be  full  of  Water,  &c.  When  this 
is  done,  it  will  never  fhew  the  true  Hour  by  the 
Shadow  of  the  top  of  the  Pin,  but  when  filled 
again  with  the  fame  Liquor. 

‘  REFRACTION  in  general,  is  the  Incurvation 
or  change  of  Determination  in  the  Body  moved, 
which  happens  to  it  whilft  it  enters  or  penetrates 
any  Medium. 

In  Dioptricks ,  it  is  the  variation  of  a  Ray  of 
Light,  from  that  right  Line  which  it  would  have 
palled  on  in,  had  not  the  denfity  of  the  Medium 
turned  it  afide. 

Dr.  Hook  difcovered  by  Experiment,  That  the 
Sines  of  the  Angles  of  Incidence  of  the  Rays  of 
Light, are  proportionable  to  the  S/»e.r  of  RefraCtion. 
See  the  Preface  to Micrographia,  where  his  Inftru- 
anent  is  delcnbed,  by  which  he  made  the  Difco- 
very. 

Sir  Ifaac  Newton  found  that  the  Rays  of  Light 
are  Incurvated  or  Refracted  in  their  Motion,  when¬ 
ever  they  come  near  the  Edges  of  any  Body,  tho’ 
it  be  not  Diaphanous.  See  Light. 

And  he  thinks  that  the  Errors  of  RefraSlion  in 
OptickGlaftes  might  be  corrected,  if  two  Spherical 
Glades  were  combined  together  with  Water  inclu¬ 
ded  between  them.  And  fuch  Glades  he  judges 
preferable  to  elliptical  or  hyperbolical  ones,  be- 
caurl  (befides  that  they  can  be  more  ealily  ground) 
they  o  a  more  accurately  refraCt  the  Pencils  of  Rays 
polited  without  the  Axis  of  the  Glals, 

Dr. Wallis  in  Philof.Tranf  N.  187.  faith,  That 
tho’  RefraCtion  by  Vapoursnear  the  Horizon,  may 
make  a  thing  appear  higher,  yet  it  cannot  make  it 
appear  broader;  whereas  in  RefraCtion  by  Glaftes, 
the  thing  is  apparently  enlarged  every  way. 

From  whence  it  is,  that  the  diverfe  Power  of 


RefraCtion  in  Fluids  arifes,  is  not  eafy  to  deter¬ 
mine,  tho’  it  would  be  of  great  Advantage  if  it 
could  be  difcovered  :  Pure  clear  Water,  of  ail  Flu¬ 
ids,  refraCts  the  Rays  of  Light  the  leaft  ;  and  if  it 
be  impregnated  with  Salts,  it  encreales  the  Refra¬ 
ction  in  proportion  to  the  Quantity  and  Weight  of 
the  Salts  diifolved  in  it. 

The  Aqua;  Stygice,  or  corrofive  Menftruums 
fuch  as  Aqua  fortis ,  &c.  which  are  Salt  diftblved 
and  rendred  Corrolive  by  the  violence  of  the  Fire, 
do  yet  much  more  refraCt  the  Sun’s  Rays ;  which 
need  not  be  wondred  at,  becaule  thefe  are  much 
denier  and  heavier  Fluids  than  the  former.  But 
then  why  in  fuch  light  fine  Fluids  as  Spirits  of 
Wine,  and  other  ardent  Spirits ;  in  Oil  of  Tur¬ 
pentine,  which  is  fo  light  and  fine  a  Fluid,  as  to 
be  generally  called  an  Etherial  Oil  ;  why  thefe,  I 
fay,  fhould  produce  lb  great  a  degree  of  RefraSii- 
on ,  as’tis  known  they  do,  is  a  thing  of  great  Diffi¬ 
culty  to  account  for,  and  well  delerves  a  farther 
Enquiry  into. 

Dr  .Gregory,  in  his  AJlronomy,  very  well  accounts 
for  the  Oval  Figures  which  the  Sun  near  the  Hori¬ 
zon  (efpecially  in  high  Latitudes  )  is  fometimes 
leen  to  put  on  from  Refraction.  For  having  be¬ 
fore  demonftrated,  That  becaufe  of  the  Earth’s 
Atmofphere,  all  Bodies  near  the  Horizon  will  ap¬ 
pear  fomething  higher  in  the  vertical  Circle  than 
they  really  are,  and  this  the  more,  sthe  nearer 
they  are  to  the  Horizon  :  He  fhews  that  the  upper 
Margin  of  the  Sun’s  Difk  being  railed  a  little  more 
than  it  ought  to  be,  and  the  lower  one  a  great  deal 
more,  the  Sun’s  vertical  Diameter  will  feem  to  be 
contracted,  but  the  Horizontal  one  will  not,  and 
therefore  he  will  appear  Oval.  And  for  the  fame 
Reafon,  the  obferved  Diftance  of  two  Fix’d  Stars, 
is  lenlibly  lefs  (when  meafured  by  an  Inftrument) 
if  they  are  in  the  fame  vertical  Circle,  and  one  of 
them  near  the  Horizon,  than  when  they  both  have 
a  confiderable  Altitude. 

After  this  he  fhews  how  to  determine  the  Quan¬ 
tity  of  the  RefraSlion  in  any  given  Degree  of  Alti¬ 
tude,  and  to  make  a  Table  of  it :  thus, 

Let  lome  Fix’d  Star,  having  no  fenfible Parallax, 
and  much  elevated  above  the  Horizon,  be  cholen, 
whole  Place  he  fhews  how  to  determine  at  P.  164. 
Prop.  26.  by  Oblervations  made  when  the  Star  is 
fo  high  as  to  have  no  fenfible  RefraSlion.  Then  let: 
the  Time  be  noted  when  this  Star  hath  any  known 
Altitude  (as  taken  by  an  Inftrument)  and  Calcu¬ 
lation  made  for  the  true  Altitude,  (  according  to 
the  Star’s  known  Place)  the  Excels  of  the  oblerved 
Altitudes  above  this  is  the  RefraSlion. 

REFRACTION,  Sir  If.  Newton  in  his  Opticks, 
P.  5 6,  57,  58.  on  this  natural  Suppolition,  that 
Bodies  refraSl  Light  by  aSiing  upon  its  Rays  in 
Lines  perpendicular  to  their  Surfaces,  demon  ft  rates, 
I  hat  the  Sine  of  Incidence  of  every  Ray  of  Light 
conjidered  apart,  is  to  its  Sine  of  RefraSlion  in  a 
given  Ratio.  See  Incidence. 

And  as  he  fhews  that  the  Sun’s  Light  conlifts  of 
Rays  of  different  degrees  of  Refrangibility  ;  fo, 
P •  61.  he  proves,  that  the  difference  of  the  Refra~ 
Slion  of  the  leaf:  refrangible  and  moft  refrangible 
Rays  is  about  the  27  §  Part  of  the  whole  RefraSlD 
on  of  the  mean  refrangible  Rays ;  and  that  in 
fome  RefraSlions,  the  RefraSlion  of  the  leaft  to 
that  of  the  moft  refrangible  Rays,  is  very  nearly 
as  27  to  28. 

Then  in  Book  II.  Part  3,  he  demonftrates,  that 
Bodies  reflect  and  refraCt  Light  by  one  and  the 
lame  Power  varioufly  exexcifed  in  various  Cir- 
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cumftances,  ( See  Reflection )  ;  and  then  he  comes 
to  this  Proportion,  That  if  Light  be  fwifter  in 
Bodies  than  in  vacuo ,  in  the  Proportion  of  the 
Sines  which  meafure  the  Refraction  of  thofe  Bodies, 
then  the  Forces  of  the  Bodies  to  reflect  and  refraSl 
Light,  are  very  nearly  proportional  to  the  Denflties 
of  the  fame  Bodies  ;  excepting  that  unCtuous  and 
fulphureous  Bodies  refract  more  than  others  of 
the  lame  Denlity.  Of  this  at  P.  73.  he  gives  a 
Table,  and  compares  the  refraCting  Power  of  many 
Bodies  with  that  of  the  Air. 

And  the  RefraSlion  of  the  Air  is  determined  by 
that  of  the  Atmofphere  obferved  by  Aftronomers , 
and  he  (hews  that  the  whole  RefraSlion  of  Light 
in  palling  thro’  the  Atmofphere ,  from  the  higheft 
and  rareft  Part  of  it,  down  to  the  loweft  and  den- 
feft,  is  equal  to  the  RefraSlion  it  would  fufter,  in 
palling  at  like  obliquity  out  of  a  Vacuum  imme¬ 
diately  into  Air  of  equal  Denlity  with  that  in  the 
loweft  part  of  th t  Atmofphere. 

In  particular  he  Ihews  there,  That  the  RefraSli - 
cns  of  Pfeudo  Topaz.,  a  Se/enitis,  Rock  Chryftal, 
Illand  Chryftal,  vulgar  Glals,  [i.e.  Sand  melted 
tdgether)  and  Glals  of  Antimony  ;  which  are 
terrellrial,liony,  alcalizate  Concretes ;  and  of  Air, 
(which  probably  is  the  refult  of  fuch  Subltances 
by  fermentation)  tho’  thele  Subltances  be  very  dif¬ 
fering  from  one  another  in  Denlity,  yet  have  they 
their  redrafting  Powers  almoft  in  the  fame  Ratio 
1:o  one  another  as  their  Denlities  are  :  Excepting 
that  the  Refraction  of  that  Prange  Subftance, 
Lfland  Chryflal,  is  a  little  greater  than  the  reft. 
And  particularly  Air,  which  is  3400  times  rarer 
than  the  Pfeudo  Topaz,  and  4200  times  rarer  than 
Glals  of  Antimony,  hath,  notwithftanding  its 
rarity,  the  lame  refrafting  Power  in  relpeft  of  its 
Denlity,  which  thole  two  very  denle  Subftances 
have  in  refpeCt  of  theirs ;  excepting  lo  far  as  thole 
two  differ  from  one  another. 

Again,  the  Refraftion  of  Camphire,  Oil  Olive , 
Linfeed  Oil,  Spirits  of  Turpentine,  Amber,  which 
are  fat  fulphureous  Bodies  ;  and  a  Diamond , 
(which  probably  is  an  unftuous  Subftance  coagu¬ 
lated)  have  their  refraCtive  Powers  in  proportion 
to  one  another  as  their  Denlities,  without  any 
conliderable  Variation. 

But  the  refraCtive  Power  of  thefe  unCtuous  Bo¬ 
dies  is  two  or  three  times  greater  in  refpeCt  of  their 
Denlities,  than  the  refraCtive  Powers  of  the  former 
Subftances  in  refpeCt  of  theirs. 

Water  hath  a  refraCtive  Power  in  a  middle  De. 
gree  between  thofe  two  forts  of  Subftances,  and 
probably  is  of  a  middle  Nature  ;  for  out  of  it 
grow  all  vegetable  and  animal  Subftances,  which 
confift  as  well  of  fulphureous,fatand  inflammable 
Parts,  as  of  earthly,  lean,  and  alkalizate  ones. 

Salts  and  Vitriols  have  refraCtive  Powers  in  a 
middle  Degree  between  thofe  of  earthy  Subftances 
and  Water ;  and  accordingly  are  compofed  of  thole 
two  forts  of  Subftances ;  for  by  Diftillation  and 
Rectification  of  their  Spirits, 

Spirits  of  Wine  have  a  refraCtive  Power  in  a 
middle  Degree  between  thofe  of  Water  and  oily 
Subftances  ;  and  accordingly  feems  to  be  compofed 
of  both,  united  by  Fermentation  :  The  Water,  by 
means  of  fome  faline  Spirits  with  which  it  is  im¬ 
pregnated,  diifolving  the  Oil,  and  volatilizing  it 
bv  the  ACtion  ;  for  Spirit  of  Wine  is  inflammable 
by  means  of  its  oily  Parts ;  and  being  diftilled  of¬ 
ten  from  Salt  of  Tartar,  grows,  by  every  Diftilla¬ 
tion,  more  and  more  aqueous  and  flegmatick. 

So  that  it  feems  rational  to  attribute  the  refra . 


Stive  Power  of  all  Bodies  chiefly ,  if  not  wholly,  to 
the  fulphureous  Parts  with  which  they  abound.  For 
its  probable,  that  all  Bodies  abound  more  or  lets 
with  Sulphurs.  And  as  Light  congregated  by  a 
Burning-glafs  aCts  moll  upon  fulphureous  Bodies, 
to  turn  them  into  Fire  and  Flame;  fo,  fince  all 
AClion  is  mutual,  Sulphurs  ought  toaftmoft  upon 
Light:  And  that  the  ACtion 'between  Light  and 
Bodies  is  mutual,  appeals  from  hence,  that  the 
denfeft  Bodies  which  refraCt  and  refleCt  Light  molt 
ftrongly,  grow  hotteft  in  the  Summer  Sun,  by  the 
ACtion  of  the  redrafted  or  reflected  Light. 

At  the  end  of  his  Latin  Edition  of  the  Optichs , 
under  Query  21.  he  Ihews,  that  the  caufe  of  Re- 
fraSlion  (and  Reflexion  both)  is  the  attraction  of 
the  Parts  of  the  refraCting  Body,  aCting  at  a  little 
diftance  upon  the  Rays  of  Light  as  they  pals 
thro’  it. 

And  becaule  the  Particles  which  compofe  the 
lfland  Chryftal,  {See  Light )  do  all  aCt  by  a  conli- 
milar  Ratio  on  the  Rays  of  Light,  in  order  to 
produce  that  unufual  RefraSlion  which  is  obfer¬ 
ved  in  that  odd  Body  ;  therefore  ’tis  probable, 
that  thole  Particles  in  the  forming  the  Parts  of 
that  Chryftal,  were  not  only  difpofed  themfelves 
in  certain  Order,  fo  that  their  Extremities  all  look¬ 
ing  the  fame  way,  they  did  concrete  into  regular 
Figures;  but  alio  that  their  Sides,  that  is,  fuch  as 
were  homogeneal  as  to  their  attracting  Forces,  by 
a  kind  of  PolarVirtue,  or  Polarity ,  were  all  turned 
the  lame  way. 

The  fame  excellent  Author  fhews,  Optick  Lat. 
p.  316.  That  having  demon ftrated  in  his  Princti 
pia,  that  if  RefraSlion  were  caufed  by  the  at¬ 
traction  of  the  Rays  of  Light,  the  Sine  of  the 
Angle  of  Incidence  mult  be  to  that  of  the  refraSlecL 
Angle  always  in  a  given  Ratio  ;  and  this  being, 
by  repeated  Experience,  found  tome  true  in  Faft  : 
’tis  then  plain,  that  Attraction  is  the  Caule  of  the 
Rays  of  Light. 

REFRACTION  Aftronomical,  is  that  which  the 
Atmofphere  produceth,  whereby  a  Star  appears 
more  elevated  above  the  Horizon  than  really  it  is. 

REFRACTION  Horizontal,  is  that  which 
caufeth  the  Sun  or  Moon  to  appear  on  the  Edge  of 
the  Horizon,  when  they  are  as  yet  fomewhac 
below  it. 

REFR AUCTION  from  the  Perpendicular ,  is 
when  a  Ray  falling,  inclined  from  a  thicker  Me¬ 
dium  into  a  thinner,  as  from  Glals  into  Air,  in. 
breaking,  departs  farther  from  that  Perpendicular, 

REFRACTION  to  the  Perpendicular ,  is  when 
a  Ray  falling  inclin’d  from  a  thinner  or  more  dia¬ 
phanous  Medium,  upon  a  thicker  or  lefstranlpa- 
rent,  as  from  Adr  upon  Water,  in  breaking,  comes 
nearer  the  Perpendicular,  drawn  from  the  Point: 
of  Incidence  at  right  Angles,  on  the  furfaceofthe 
Water  wherein  the  RefraSlion  is  made. 

REFRANGIBLE,  is  whatever  is  capable  of 
being  refraCted. 

REFRANGIBILITY  of  the  Rays  cf  Light,  Sic 
Ifaac  Newton  defines  to  be  their  difpolition  to  be 
refraSled,  or  turned  out  of  their  way,  in  palling 
out  of  one  tranfparent  Body  or  Medium  into  ano¬ 
ther  ;  and  a  greater  or  lefs  refrangibility  of  Rays 
is  their  difpolition  to  be  turned  more  or  lefs  out; 
of  their  way  (  in  Obfervat.  24.  of  his  Optichs )  in 
like  Incidences  on  the  fame  Medium. 

He  ihews  alio,  that  there  is  conftant  Relation 
between  Colours  and  Refrangibility  :  The  moil 
refrangible  Rays  being  of  a  Violet  Colour,  the  Icaft: 
refrangible  Red  ',  and  thofe  of  intermediate  Co¬ 
lours, 
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1  oars,  having  prnportionably  intermediate  Degrees 

of  Refrangility. 

REFRIGERATORY,  is  that  Part  of  an  Alem- 
tick  or  Diddling  Velfel  which  is  placed  about  the 
Head  of  the  Still,  and  filled  with  Water  to  cool 
the  Head  of  the  Alembick,  that  the  fpintuous 
Vapours  may  the  fooner  and  the  more  ealily  con- 
denfe  into  Drops.  Cold  Water  mull  continually 
be  put  into  th z  Refrigeratory,  as  the  Veil'd  grows 
Rot.  Moil  Apothecaries,  Diltillers,  Be.  that  have 
occafion  for  drawing  off  large  Quantities  of  Spi¬ 
rits,  do  riow-a-days  ufe  the  Vefica  or  Copper  Body 
with  its  Moors- fiend  of  the  lame  Metal;  and 
without  any  Refrigerations  about  the  Head  of  the 
Still :  But  there  is  below,  a  long  Worm  or  Serpen¬ 
tine  in  a  Tub  of  Water,  where  the  fptrituous 
Vapours  are  very  ealily  icondenfed  into  a  Liquor. 
And  this  may  as  well  be  called  a  Refrigeratory  as 
the  former. 

REFUTATIO  iFeodi,  a  Term  in  Civil  Law 
fignifying  the  Lois  of  a  Feudal  Tenure  by  Forfei¬ 
ture  ;  which  is  of  two  Kinds,  either  by  not  per¬ 
forming  the  Service  required,  or  by  committing 
lome  villanous  Aft  againft  the  Lord  or  Sovereign. 

REGALIA,  the  Royal  Rights  of  a  King,  rec¬ 
koned  by  the  Civilians  to  be  Six  :  i.  Power  of  Ju¬ 
dicature.  2.  Power  of  Life  and  Death.  3.  Power 
of  War  and  Peace.  4.  Mafterlefs  Goods.  5.  Af- 
feifments.  6.  Minting  of  Money.  Alfo,  the  Crown, 
Scepter  with  the  Crofs,  Scepter  with  the  Dove, 
St.  Edward’s  Staff,  four  feveral  Swords,  the  Globe, 
the  Orb  with  the  Crols,  and  Itich  other  like  Things 
ufed  at  the  Coronation  of  our  Kings,  are  called 
Regalia. 

Alfo  making  Magifirates,  or  Prerogatives  of 
Favour,  liich  as  the  Power  of  making  Communi¬ 
ties  and  Colleges,  &c. 

REGAL  Fijbes ,  are  Whales  and  Sturgeons, 
An.  1.  Eliz.  c.  5.  to  which  fume  add  Porpuffes. 
The  King  by  his  Prerogative  hath  every  Whale 
caff  alhore  in  his  Dominions,  unlefs  granted  to 
Subjefts  by  fpecial  Words :  The  King  himfelf  hath 
the  Head  and  Body,  and  the  Queen  the  Tail  to 
make  Whalebones  for  her  Royal  Veftments. 

REGARDANT  [in  Heraldry J 
iigmfies  looking  behind,  and  is 
tpply’d  to  Beafis  reprefented  in 
an  Efeutcheon,  with  their  Faces 
turned  to  their  Tails,  as  in  the 
Figure. 

RECORDERS  of  the  Forejl  ?  were  formerly 
REGARDATORES  Fore  fee  S  a  fortof  Officers 
who  were  every  Year,  upon  Oath,  to  make  a  Re¬ 
gard ,  or  to  make  a  View  of  the  Forefi  Limits, 
and  to  enquire  into  all  the  Damages  and  Trelpalfes 
committed,  and  to  prefent  them  at  the  next 
Swain  Mote  or  Forejl  Court.  Manwood  refers 
their  Inftitution  to  King  Henry  II.  But  Spelman 
thinks  the  Name,  at  leaf:,  was  given  lince  ;  and 
that  then  they  were  the  lame  with  thofie  Officers 
called  Cuftodes  Venationis.  Dr.  Rennet’s  Par. 
Antiq. 

REGEL,  or  Rigel ,  a  Fix’d  Star  of  the  firfl 
Magnitude  in  Orion’s  Left-foot ;  its  Longitude  is 
*72°  19',  Latitude  30°  10'. 

REGIMENT,  is  a  Body  of  Troops  of  Florfe, 
or  Companies  of  Foot,  commanded  by  a  Colonel, 
but  the  Number  is  as  undetermin’d  as  that  of  the 
Men  in  a  Troop  or  a  Company.  There  are  Regi¬ 
ments  of  Horfe  that  are  not  above  300  Men  ;  and 


there  are  fome  in  Germany  of  2000;  and  the  Re¬ 
giment  of  Picardy  in  France  conlifis  of  6000  Men. 

REGIO  AJJenfu ,  is  a  Writ  whereby  the  King 
gives  his  Royal  Affent  to  the  Eleftion  of  a  Bifhop. 

REGION  :  Fernelius ,  with  fome  Anatomifts, 
diflinguifh  the  Cavities  of  an  animal  Body  into 
feveral  Regions  or  Parts,  which  they  fpecify  into 
Pub  lick  and  Private.  The  Publick  are  Three :  The 
firfl  includes  the  Vena  Portay  and  all  Parts  to 
which  its  Branches  reach.  The  fecond  begins  at 
the  Roots  of  the  Vena  Cava ,  and  ends  in  the  final! 
Veins  before  they  become  Capillary.  The  third 
they  make  to  contain  the  Mufcles,  Bones,  and 
Bulk  of  the  Body  :  But  this  is  not  much  received. 
The  Abdomen  is  uf’ually  diflinguifhed  alfo  into 
three  Regions,  the  Uppermojf  Middle  and  Lower. 

Region  is  alfo  taken  for  our  Hemifphere ,  or 
the  Space  within  the  Four  Cardinal  Points  of  the 
Heavens,  or  of  the  Air.  Br. 

- In  Geography ,  it  fignifies  a  large  Extent 

of  Land  inhabited  by  many  People  of  the  fame 
Nation,  and  enclofed  within  certain  Limits  or 
Bounds. 

Region  Elementary ,  according  to  the  Arifote- 
lians ,  is  a  Sphere  terminated  by  the  Concavity  of 
the  Moon’s  Orb,  comprehending  the  Earth’s  At- 
mofphere. 

Region  TEthereal  [in  Cofmography~\  is  the  vail 
Extent  of  the  Univerfe  ;  wherein  are  compriled 
all  the  Heavens  and  celeftial  Bodies. 

REGIONS  of  the  Air ,  are  diflinguifhed  into 
Upper ,  Middle ,  and  Lower . 

REGISTERS  [in  a  Chymicat  Furnace~\  are 
Holes  purpofely  left  in  the  Sides  of  the  Furnace 
with  Stopples  to  them,  to  let  in  or  keep  out  the 
Air,  according  as  the  Fire  is  required  to  be  greater 
or  left. 

REGIUS  Profejfor ,  Anno  12  Car.  2.  cap.  17. 
King  Henry  the  Eighth  founded  five  Leftures  in 
each  of  our  Univerlities,  viz.  of  Divinity ,  Hebrew , 
Greek ,  Law,  and  Phyfick ,  the  Readers  of  which, 
Leftures  are,  in  the  Univerfity  Statutes,  called 
Regii  Profeffores . 

REGIUS  Morbus.  See  Icier  us. 

REGRATOR,  fignifies  him  that  Buys  and  Sells 
any  Wares  or  Viftuals  in  the  fame  Market  or  Fair, 
or  within  Five  Miles  thereof.  In  the  Civil  Lawy 
luch  a  one  is  called  Dardanarius. 

REGULAR  Body ,  is  a  Solid  whole  Surface  is 
compofed  of  Regular  and  Equal  Figures  ;  and 
whole  Solid  Angles  are  all  Equal.  Such  as  the 

1.  Tetrahedron ,  which  is  a  Pyramid,  compre¬ 
hended  under  Four  Equal  and  Equilateral  Tri~ 

angles. 

2.  Hexahedron ,  or  Cube,  whofe  Surface  is  com¬ 
pofed  of  fix  equal  Squares. 

3.  OSlahedrony  which  is  bounded  by  eight  Equal 
and  Equilateral  Triangles . 

4.  Dodecahedron ,  which  is  contained  under  12 
Equal  and  Equilateral  Pentagons. 

5.  Iccfihedrony  confifling  of  20  Equal  and  E- 
quilateral  Triangles. 

That  there  can  be  no  more  Regular  Bodies  be- 
fides  thefe  may  be  thus  proved. 

1 .  Of  Equilateral  Triangles ,  there  mufl  be  three 
atleafl  to  make  a  Solid  Angle ;  and  three  of  them 
joined  together  will  make  the  Tetrahedron ;  for 
thofe  three  Triangles  meeting  in  a  Point,  do  form 
a  Triangular  Bale  fimilar  and  equal  to  the  Sides; 
as  appears  by  the  bare  Compofition  of  the  Figure. 

Four 
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Four  fuch  Triangles  joined  together  in  a  Point, 
make  the  Angle  of  the  OSiahedron. 

By  joining  five  fuch  Triangles  together,  the  An¬ 
gle  of  the  IcoJihedron  is  formed. 

But  fix  fuch  Triangles  joined  in  a  Point,  cannot 
make  a  Solid  Angle ;  becaufe  they  make  four  right 
ones;  (for  every  Angle  of  an  Equilateral  Triangle 
is  j  of  two  ;  or  of  one  right  Angle  ;  either  of 
which  Fra&ions  multiplied  by  6,  gives  four  right 
Angles))  whereas  every  folid  Angle  is  made  up  of 
four  fuch  plane  Angles  as  all  together  mull:  be  left 
than  four  right  ones  :  So  that  with  Triangles ’tis 
impoflible  to  form  any  more  Regular  Bodies  than 
thefe  three. 

If  you  take  Squares  and  join  three  of  them  toge¬ 
ther,  they  will  make  the  Angle  of  a  Cube ;  and 
there  can  no  other  Regular  Body  but  a  be  made 
with  Squares ;  for  four  Squares  joined  together, 
will  not  make  a  folid  Angle,  but  a  plane. 

If  you' join  the  Angles  of  three  Pentagons  toge¬ 
ther,  you  will  conftitute  the  Angle  of  the  Dode¬ 
cahedron.  But  four  fuch  Angles  cannot  make  a 
folid  one. 

And  three  Hexagons  joined  together,  do  make 
juft  four  right  Angles,  and  therefore  they  cannot 
make  a  folid  Angle.  And  as  for  three  Heptagons , 
or  other  Figures  yet  of  more  Sides,  they  can  much 
lefs  do  it ;  becaufe  their  Angles  being  very  obtule, 
three  of  them  will  exceed  four  right  ones.  So  that 
upon  the  whole,  ’tis  plain,  that  of  thefe  Fivei?e- 
gular  Bodies ,  three  are  made  of  Triangles ,  one  of 
Squares ,  and  one  of  Pentagons ,  and  there  can  be 
no  other. 

The  Proportion  of  the  Sphere ,  and  of  the  Five  Re¬ 
gular  Bodies  infcribed  in  the  fame ,  from  Peter 

Horigon,  Curlus  Math.  Vol.  i.  P.  779.  And 

Barrow’s  Euclidy  Lib.  13. 

The  Diameter  of  the  Sphere  being  2. 


The  Circumference  of  the  greateft  Circle 
Superficies  of  the  greateft  Circles 
Superficies  of  the  Sphere 
Solidity  of  the  Sphere 
Side  of  the  Tetrahedron 
Superficies  of  a  Tetrahedron 
Solidity  of  a  Tetrahedron 
Side  of  a  Cube  or  Hexahedron 
Superficies  of  the  Hexahedron 
Solidity  of  the  Hexahedron 
Side  of  an  OSiahedron 
Superficies  of  the  OSiahedron 
Solidity  of  the  OSiahedron 
Side  of  the  Dodecahedron 
Superficies  of  the  Dodecahedron 
Solidity  of  the  Dodecahedron 
Side  of  the  IcoJihedron 
Superficies  of  the  Icofhedron 
Solidity  of  the  Icofhedron 
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If  one  of  thefe  Five  Regular  Bodies  were  requir’d 
to  be  cut  out  of  the  Sphere  of  any  other  Diameter, 
*twill  be  as  the  Diameter  of  the  Sphere  2  is  to 
the  Side  of  any  one  Solid  infcribed  in  the  lame, 
(fuppofe  the  Cube  1.  1547.)  fo  is  the  Diameter  of 
any  other  Sphere  (fuppole  8.)  to  9.  2376,  the  Side 
of  the  Cube  infcribed  in  this  latter  Sphere. 
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Let  dr  be  the  Diameter  of  any  Sphere,  and  da  A 
of  it.  z=z  ab  —  hr.  Ere£t  the  Perpendiculars  ae ,  e /, 
and£g,  and  draw  de ,  df  er,  fr,  and  er. 

Then  will 

1.  re  be  as  the  Side  of  the  Tetrahedron. 

2.  df  is  the  Side  of  the  Hexahedron. 

3.  d  e  is  the  Side  of  the  OSiahedron. 

4.  Cut  de  inextream  and  mean  Proportion  in  h9 
and  d  h  will  be  the  Side  of  the  Dodecahedron. 

5.  Set  the  Diameter  d  r  up  perpendicularly  at  r , 
and  from  the  Centre  r,  to  its  Top,  draw  the  Line 
eg  cutting  the  Circle  in  g.  Let  fall  the  Perpendi¬ 
cular  g  b.  So  is  hr  the  Side  of  the  IcoJihedron. 

REGULA.R  Figures ,  [  in  Geometry ]  are  fuch 
whole  Sides,  ar.d  confequently  their  Angles,  are 
all  equal  to  one  another. 

Whence  all  Regular  multilateral  Planes  are  call’d 

Regular  Polygons. 

The  Area  of  fuch  Figures  is  fpeedily  found  by 
multiplying  aPerpendicular  let  fall  from  theCen- 
tre  of  the  Inlcribed  Circle  to  any  Side  by  half  that 
Side,  and  then  that  Produft  by  the  Number  of  the 
Sides  of  the  Polygon. 

REGULAR  Fortification.  See  Fortification. 

REGULAR  Curvesy  are  fuch  Curves  as  the  Pe¬ 
rimeters  of  the  Conick  Se&ions,  which^are  always 
curved  after  the  fame  Regular  Geometrical  man¬ 
ner. 

But  Irregular  Curvesy  are  fuch  as  have  a  Point  of 
Inflexion  ;  and  which  being  continued,  do  turn 
themfelves  a  contrary  way,  as  the  Conchoid ,  and 
the  Solid  Parabola  which  hath  a  Square  for  its  Pa¬ 
rameter. 

REGULATOR,  a  fmall  Spring  belonging  to 
the  Balance  in  the  new  Pocket- Watches. 

REGULUS.  See  Bafilicus. 

REGULUS,  or  Regule.  When  any  Metal  or 
Mineral  is  feparated  in  a  Crucible,  by  Purification, 
from  its  more  grofs  and  terrene  Parts,  the  finer  and 
metalline  Parts  will  fink  to  the  Bottom  of  the 
Crucible.  And  this  the  ChymifU  call  Rex  or  Re¬ 
gular,  the  Royal  or  Noble  Part  of  the  Mixture. 

REGULUS  of  Antimony  is  thus  made  :  Mix 
together  16  Ounces  of  Antimony ,  12  of  crude 
Tartar ,  and  6  of  Salt-petre ,  all  well  powdered  ; 
then  heat  a  large  Crucible  red-hot,  and  throw  into 
it  a  Spoonful  of  the  Mixture,  prefcntly  covering 
the  Crucible  with  a  Tile  ;  repeat  this  Spoonful 
by  Spoonful^  till  all  the  Matter  is  thrown  in. 
Then  make  a  great  Five  about  the  Crucible,  and 
when  the  Matter  hath  been  a  while  melted,  pour 
5  Q_q  q  it 
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it  into  an  Iron  Mortar  greafed  a  little  with  Suet, 
and  warm’d;  knock 'the  Mortar  on  the  Side  with 
th«  Peftle,  to  make  the  Regulus  precipitate  to  the 
Bottom.  When  ’tis  cold  feparate  it  from  theDrofs, 
then  Powder  it,  and  melt  it  again  in  another  Cru¬ 
cible,  with  a  little  Salt-petre  thrown  on  it  when 
’tis  in  Fufion.  Caft  it  out  as  before  into  a  greafed 
Mortar,  or  mould  it  into  Pills,  Cups,  Be. 

For  of  this  Regulus  is  made  the  Antimomal  Cup. 
And  the  Regulus ,  if  you  powder  four  Ounces  of 
it  and  calcine  it  in  an  Earthen  Pan,  unglaz’d,  over 
a  fmall  Fire,  Birring  the  Powder  all  the  while 
with  a  Spatula,  a  Fume  will  arile,  for  about  an 
Hour  and  half,  or  two  Hours,  the  Powder  will 
turn  grey*  and,  at  the  end  of  that  Imall  time,  will 
weigh  near  two  Drams  and  an  halt  more  than  the 
Powder  did  at  firlt,  tho’  it  fumed  all  the  time  ; 
which  may  fatisfy  us,  that  fome Bodies  have  their 
Pores  fo  adapted,  that  they  can  detain  the  very 
Particles  of  Fire  themfelves,  and  Incorporate  with 
them.  An  augmentation  of  Weight  happens  in 
making  the  Calx  of  Lead,  and  fome  others,  but 
not  in  fuch  a  degree,  nor  lo  foon  as  this. 

If  an  Ounce  of  the  Drols  of  the  Regule  of  An¬ 
timony  be  boiled  in  a  Pint  of  Water,  and  then 
fet  to.  hand  and  cool  without  furring  it,  it  will 
coaghlate  into  a  Subflance  very  like  to  Blood,  but 
not  lo  red. 

The  Chy  mills  make  much  ado  about  a  Regulus 
of  Antimony  made  with  Steel,  becaufe  of  a  kind 
of  Star  that  appears  at  the  bottom  of  it :  But  it 
hath  no  other  Vertues  than  this  deferibed  above. 
You  may  fee  the  way  of  making  it  in  Lemery , 
p.  265.  lajl  Edit .  and  in  many  other  Chymical 
Authors. 

If  Antimony  be  calcined  in  an  Earthen  Pot,  un- 
glazed,  and  continually  Birring  till  no  more  Fumes 
arife;  and  afterwards  the  Matter  be  put  into  a 
Crucible,  and  in  a  very  violent  Fire  melted  and 
kept  an  Hour  in  Fuhon,  it  will  be  turned  into  a 
reddifh  opake  Glafs,  which  they  call  Glafs  of  An  - 
timony ,  and  is  a  moil  violent  Emetick. 

REHaBERE  facias  feifinam ,  quando  Vicecomes 
liberavit  feifnam  de  majore  parte  quam  deberet , 
is  a  Writ  Judicial,  mention’d  Reg.fudic.fo/.  13.51. 
and  in  fol.  54.  there  is  another  Writ  mentioned  of 
this  Name^md  Nature. 

REHaBILIATION  Anno  25  H.  8.  cap.  21. 
•was  one  of  thole  Exa&ions  mentioned  in  that 
Statute  to  be  claimed  heretofore  by  the  Pope  in 
England  ;  and  feems  to  fignify  a  Bull  or,  Breve , 
for  re-enabling  a  Ipiritual  Perfon  to  exercile  his 
Funttion,  that  was  formerly  difabled. 

RE-1NFORCED  Ring  of  a  Cannon ,  is  that 
which  is  next  after  the  Trunnions ,  between  them 
and  the  Vent ;  and  the  Re-inforced  part  of  a  Gun, 
is  from  the  Bafe  Ring  to  the  Re-inforced  Ring. 
This  part  is  made  thicker  in  Metal  than  any  other 
part  of  the  Piece. 

REJOYNDER,  [in  Law]  lignifies  an  Anfwer 
or  Exception  to  a  Replication  ;  for  BrB  the  Defen. 
dant  puts  in  an  Anfwer  to  the  Plaintiff’s  Bill, 
which  is  fometimes  called,  An  Exception ;  the 
Plaintiffs  Anfwer'  to  that  ;is  called,  a  Rejoynder , 
efpecially  in  Chancery.  ’Tis  by  the  Civilians  cal¬ 
led  Duplicatio. 

REJOYNTING  [in  Architecture]  is  the  filling 
up  the  Joynts  of  the  Stones  in  old  Buildings,  Be. 
when  they  are  worn  hollow  by  courfe  of  Time  or 
Water. 

RELAIS,  a  French  Term  in  Fortification^  the 
fame  with  Berme. 


RELATION  Inharmonic ct\  a  Term  in  Mufical 
Compolition,  fignifying  a  harfli  Refledion  of  Flat 
againll  Sharp,  in  a  crofs  Form,  viz.  When  fome 
harfh  anddilpleafing  Difcord  is  produced,  in  com¬ 
paring  the  prelent  Note  of  another  Part. 

RELATION  [in  Geometry,  Be.]  is  the  habi¬ 
tude  or  refpeff  of  two  Quantities  to  one  another, 
with  refpeft  to  their  Magnitude,  more  commonly 
called  Ratio. 

RELATION  [in  the  Law  fenfe]  is  the  Lime  as 
FiSlio  Juris,  to  make  a  Nullity  of  a  thing  from 
the  beginning  (for  a  certain  Intent)  which  had 
Elfence,  {Vide  Co.  Lib.  3.  fol .  28.  Butler  and  Baker’s 
Cafe)  but  more  plainly  thus  :  Relation  is  where, 
in  confideration  of  Law  two  Times ,  or  other 
things  are  confidered  lo,  as  if  they  were  all  one; 
and  by  this  the  thing  fubfequent  is  laid  to  take  its 
Effeft  by  1 Relation ,  at  the  Time  preceding.  As  if 
A  deliver  a  Writing  to  5,  to  be  delivered  to  £7, 
as  the  Deed  of  A ,  when  C  has  paid  a  Sum  ,  of 
Money.  Here  when  the  Money  is  paid,  and  the 
Writing  delivered,  this  lhall  be  taken  as  the  Deed 
of  A ,  at  the  Time  when  it  was  firll  delivered. 
And  fo  Bills  of  Parliament,  to  which  the  King 
affents  on  the  laf  Day  of  Parliament.,  lhall  Relate 
and  be  of  Force  from  the  frft  Day  of  the  Seffion. 

RELATIVE  [in  Grammar ]  is  a  Word  or  Term 
which,  in  theConBru&ion,  anlwers  to  fome  Word 
that  goes  before,  thatfis  called  the  Antecedent. 

RELATIVE  Gravity ,  the  lame  with  Specif  ck ; 
which  fee. 

RELATIVE  Prcpoftions^zrex.hole  that  include 
fome  Companion,  and  lome  Relation,  thus : 
Where  the  Treafure  7V,  there  is  the  Heart :  As 
much  as  thou  hafl ,  fo  much  art  thou  worth. 

RELAX  ANTI  A.  See  Chalafica. 

RELAXATION,  is  a  Dilatation  of  Parts  or 
Veilels. 

RELAXATION  [in  Surgery]  is  a  preternatural 
Extention  or  Braining  of  a  Nerve,  Tendon,  Mu¬ 
ffle,  or  the  like,  either  thro’ Violence  or  Weaknels. 

RELEASE  [in  Law]  is  an  InBrument  whereby 
Effates,  Rights,  Titles,  Entries,  /.ftions,  and  other 
Things,  be  fometimes  extinguifhed,  fometimes 
transferr ed,  lometimes  abridged,  and  fometimes 
enlarged  ;  and  is  either  in  Fad  or  in  Law. 

A  Releafe  in  Fait,  is  that  which  the  very  Words 
exprelly  declare. 

A  Releafe  in  Law ,  is  that  which  doth  Acquit  by 
way  of  Conlequence  or  Intendment  of  Law. 

RELEGATION  [in  Law]  lignifies  a  Banilh- 
ment  for  a  certain  time. 

RELEIFE,  or  Relievo ,  is  the  protuberant  jet¬ 
ting  or  Banding  out  of  any  Figures  or  Images 
above  the  Plain  on  which  they  are  formed.  And 
whatever  Figures  or  Reprefentations  are  thus  cut, 
flamped,  or  otherwife  wrought,  fo  that  not  th* 
entire  Body,  but  only  part  of  it  is  railed  above 
the  Plain,  is  faid  to  be  done  in  Relei fe  ;  and  when 
the  Work  is  low,  Bat,  and  but  a  little  railed,  ’tis 
called  Bafe  Releife ,  or  Lovj  Releife.  When  a 
Coin  or  a  Medal  hath  its  Figure  low  and  thin,  and 
hardly  diBinguilhable  from  the  Plain,  we  lay  its 
Releife  is  low  and  weak ;  but  when  ’tis  much  rai¬ 
led,  we  fay  ’tis  Bold,  and  its  Releife  is  Strong. 

RELEVISH  [in  Law]  lignifies  to  let  one  to 
Mainpnfe  upon  Surety. 

RELICT  A  Verifcatione ,  is  when  a  Defendant 
hath  Pleaded,  and  the  Ilfue  is  entred  of  Record, 
and  after  that  the  Defendant  ReliCta  Verifcatione 
( que  ef  fon  Plea )  acknowledges  the  Attion,  and 
thereupon  Judgment  is  entred  for  the  Plaintiff. 

RELIEF, 
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RELIEF,  Relevamen ,  (  in  Doomfclay  Relevatio 
Relevium )  was  a  certain  Sum  of  Money,  which 
the  Tenant  holding  by  Knight’s  Service,  Grand 
Sergeantry,  or  other  Tenure,  for  which  Homage 
or  Regal  Service  is  due  ;  or  by  Soccage,  for  which 
no  Homage  is  duely  paid  to  his  Lord  at  his  En¬ 
trance,  Mi ig.  Cart .  c.  2.  and  58  Ed.  1.  Star.  1. 
Skene  de  Verier ,  faith,  Relief  was  given  by  the 
Tenant  or  Vaftal  that  was  of  perfect  Age,  after 
the  expiring  of  his  Wardfhip,  to  the  Superior  Lord, 
of  whom  he  held  his  Lands  in  Knight  Service  : 
that  is,  by  Ward  and  Relief ;  for  by  payment 
thereof  he  Relieves ,  and  as  it  were  relevat ,  raifeth 
tip  again  his  Lands  after  they  were  funk  into  his 
Superiors  Hand,  by  realon  of  Wardfhip,  Sc. 
See  alfo  12  Car.  2.  c.  24. 

RELIEF,  Relevium ,  was  a  Fine  formerly  paid 
to  the  King  by  every  one  that  came  to  the  Inhe¬ 
ritance  of  Land  held  in  Capite ,  or  Military  Ser¬ 
vice to  Relieve ,  or,  as  it  were,  to  redeem  their 
JEftate,  and  to  hold  PofTeflion  of  it.  At  firft  it 
conlifted  in  Horles  and  Arms,  till  by  the  Ajjife  of 
Arms  in  27  Henry  II.  every  Man’s  Armour  was 
preferved  for  his  Heir,  and  the  Relief  payable  in 
Money,  of  which  the  fixt  Rates  were  determin’d 
by  Magna  Charta. 

RELIEFS  were  payable  alfo  not  only  to  the 
King  as  Supream  Lord,  but  to  all  Barons  and 
Knights  by  thole  Tenants  who  held  under  them 
by  Military  Service.  Relevare  was  the  Word  for 
paying  fuch  Relief ,  and  for  obtain  mg  by  that  means 
Poneffion  of  Rich  Eftate. 

Some  Cuftomary  and  Servile  Tenants  paid  a 
Relief  for  renewing  of  a  Tenure ,  on  the  Death  of 
the  laft  Pofleflor.  Kenneth  Paroch.  Antiq. 

REMAINDER  [in  Lavi]  is  an  Eftate  limited 
in  Lands,  Tenements,  or  Rents,  to  be  enjoyed  after 
the  expiration  of  another  particular  Eltate.  As  a 
Man  may  let  to  one  for  Term  of  his  Life,  and  the 
Remainder  to  another  for  the  Term  of  his  Life; 
and  this  Remainder  may  be  either  for  a  certain 
Term,  or  in  Fee-fimple,  or  Fee-taile  ;  the  diffe¬ 
rence  between  a  Remainder  and  Reverjion ,  is  this, 
That  by  a  Reverjion ,  after  the  appointed  Term, 
the  Eftate  returns  to  the  Donor,  or  his  Heirs,  as 
the  proper  Fountain  ;  whereas  by  Remainder ,  it 
goes  to  Rime  third  Berfo n,  or  a  Stranger. 

REMEMBRANCE,  is  when  the  Idea  of  fome- 
thing  formerly  known  recurs  again  into  the  Mind, 
without  the  Operation  of  the  like  Obje£t  on  the 
external  Senfory. 

REMEMBRANCERS  of  the  Exchequer ,  are 
three  Officers  or  Clerks  there,  viz.  The  King’s  Re¬ 
membrancer  ,  the  Lord  Treafurer’s  Remembrancer , 
and  the  Remembrancer  of  the  Firjl  Fruits. 

The  King’s  Remembrancer  enters  into  his  Office 
all  Recognizances,  taken  before  the  Barons,  for  any 
of  the  King’s  Debts,  for  Appearance,  or  for  obfer- 
ving  Orders  ;  and  maketh  out  Procefs  againft  the 
Colle&ors  of  Cuftoms,  Subfidies,  and  Fifteenths, 
for  their  Accounts :  All  Informations  upon  Penal 
Statutes  are  entred  in  this  Office,  and  there  all 
Matters  upon  Englijh  Bills  in  the  Exchequer- 
Chamber  remain  :  He  makes  the  Bills  of  Compo- 
lition  upon  Penal  Laws,  takes  the  Stalment  of 
Debts,  has  delivered  into  his  Office  all  manner  of 
indentures,  Fines,  and  other  Evidences  whatfoever, 
that  concern  the  afluring  of  any  Lands  to  the 
Crown  :  He  every  Year  incrafino  animarum  reads 
in  open  Court,  the  Statute  for  Election  of  Sheriffs, 
and  gives  them  their  Oath  :  and  he  reads  in  open 
Court  the  Oath  of  all  the  Officers  of  the  lame, 


when  they  are  admitted;  beiides  many  other 
Things. 

The  Lord  Treafurer’s  Remembrancer ,  upon 
whole  Charge  it  lies  to  put  the  Lord  Trealiirer, 
and  the  reft  of  the  Judges  of  that  Court,  in  Re¬ 
membrance  of  fuch  Things  as  are  to  be  call’d  on, 
and  dealt  in  for  the  King’s  Behoof.  He  makes 
Procefs  again  ft  all  Sheriffs,  Efcheators,  Receivers, 
and  Bailiffs,  for  their  Account :  He  makes  Procefs 
of  Fieri  facias  S  Extent ,  for  any  Debts  due  to 
the  King,  either  in  the  Pipe  or  with  the  Auditors; 
makes  Procefs  for  all  fuch  Revenues  as  are  due  to 
the  King,  by  realon  of  its  Tenures  :  He  makes 
Record,  whereby  it  appears  whether  Sheriffs,  and 
other  Accomptants,  pay  their  Prefers  due  at 
Eafer  and  Michaelmas  :  He  makes  another  Re¬ 
cord,  whether  Sheriff’s,  and  other  Accomptants, 
keep  their  Days  of  Prefixion.  All  Eftreats  of 
Fines,  Ilfues,  and  Aunerciaments,  fet  in  any  Courts 
at  Weftminfter ,  or  at  the  Aflizes,  or  Selfions,  are 
certified  into  this  Office,  and  are  by  him  delivered 
to  the  Clerk  of  the  Eftreats,  to  write  Procefs  upon, 
them,  Sc. 

The  Remembrancer  of  the  Firft  Fruits ,  takes  all 
Compofitions  and  Bonds  for  Firft  Fruits  and 
Tenths ,  and  makes  Procefs  againft  fuch  as  do  not 
pay  the  fame. 

REMINISCENCE,  is  the  Power  which  the 
Humane  Mind  hath  of  recolle&ing  it  felf,  or  cal¬ 
ling  again  to  its  Remembrance  fuch  Ideas  or  No¬ 
tions  which  it  had  really  forgot  :  In  which  it  dif¬ 
fers  from  Memory,  which  is  a  treafuring  up  of 
Things  in  the  Mind,  and  keeping  them  there 
without  forgetting  them. 

REMISSION,  is  a  Word  ufed  by  Phyfical  Wri¬ 
ters,  to  fignify  the  Abatement  of  the  Power  or 
Efficacy  of  any  Quality  ;  as  when  it  is  Increafed, 
they  fay  ’tis  Intended;  and  all  Qualities  are  thus 
capable  of  Intenfion  or  RemiJJion. 

See  in  the  Word  Quality,  a  Demonftration  that 
the  Intenfion  of  all  Qualities  decreafes,  as  the 
Squares  of  the  Diftance  from  the  Centre  of  A&ion 
reciprocally. 

REMITTER,  in  a  Legal  Senfe,  is  to  reftore 
one  that  hath  two  Titles  to  Lands  or  Tenements, 
and  is  feized  of  them  by  a  latter  Title  which  is 
difeovered  to  be  defeftive,  to  the  former  and  more 
ancient  Title,  that  fo  .he  may  continue  in  Quiet 
Poffeffion. 

REMORA  [in  Surgery ]  an  Inftrument  for 
letting  broken  Bones. 

REMPLI  [in  Heraldry ]  is  fome- 
thing  filled  up  ;  a  Term  us’d  chiefly 
to  fignify  that  the  Chief  is  quite 
filled  up  with  a  fiquare  piece  of  ano- 
Ither  Colour,  leaving  only  a  Border 
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§gg|||fj  for  the  proper  Colour  of  the  Chief 
"  ■  '  about  the  Raid  Piece. 


RENAL  Artery ,  is  Raid,  by  Rome,  to  come  out 
of  the  Aorta ,  and  to  enter  into  the  Kidneys,  bring¬ 
ing  to  it  the  Serofity  of  the  arterial  Blood. 

REN  ALES  Glandulce  [in  Anatomy  ~\  are  the 
Glands  that  are  fituated  near  the  Reins  or  Kidneys. 
RENALIS.  See  Adipofa  Vena. 


RENCONTRE  [  in  Heraldry  ] 
is  apply’d  to  Animals  when  they 
fhew  the  Head  in  Front,  with  both 
Eyes,  Sc.  or  the  Face  ftands  right 
forwards,  as  if  they  came  to  meet 
the  Perfon  before  them. 

REN- 
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RENDER  '[in  Law~\  is  a  Word  ufed  in  levying 
of  a  Fine,  which  is  either  fingle,  whereby  nothing 
is  granted  or  rendred  back  again  by  the  Cogmzee 
to  the  Cognizor,  or  double,  which  containeth  a 
Grant  or  render  back  again  of  fome  Rent,  Common, 
or  other  Thing  out  of  the  Land  itfelf  to  the  Cog- 
mzor,  &c. 

Alfo,  there  be  fome  Things  in  a  Manour  that  lie 
in  Prender  ;  that  is,  which  may  be  taken  by  the 
Lord  or  his  Officer,  when  they  change,  without  any 
Offer  made  by  the  Tenant,  as  Elcheats,  and  the 
like ;  and  fome  that  lie  in  Pender  ;  that  is,  muff 
be  delivered  or  anfwered  by  the  Tenants,  as  Rents, 
Reliefs,  Heriots,  and  other  Services.  Alfo  lome 
Service  conlifts  in  Seizance,  lome  in  Render. 

RENDS  [in  a  Sbip~\  are  the  lame  as  the  Seams 
between  her  Flanks. 

RENES,  the  Reins  or  Kidneys ;  there  are  al¬ 
ways  two  of  them,  and  placed  in  the  Abdomen , 
between  the  two  Membranes  of  the  Peritoneum, 
and  adjoining  to  the  Sides  of  the  Aorta  and  Vena 
Cava  ;  the  Right  Kidney  lies  lower  in  Men,  and 
is  fomething  lefs  than  the  Left :  They  are  covered 
with  a  double  Membrane  ;  of  which  the  outward- 
wioft  is  common,  proceeding  from  the  Peritone¬ 
um',  and  is  called  th e  Membr ana  Adipofa,  from  its 
being  covered  with  Fat,  in  fat  and  corpulent  Peo¬ 
ple  ;  into  this  the  Arteria  Adipofa  enters  from  the 
Aorta ;  and  the  Vena  Adipofa  goes  out  from  it, 
which  the  right  Kidney  ufually  fends  into  the 
Rmulgent  Vein,  rarely  into  the  Cava,  but  the  left 
Kidney  generally  into  the  Cava.  By  means  of  this 
Membrane,  both  the  Kidneys  are  joined  to  the 
Loins  and  Diapbragma :  The  right  one  to  the 
Cecum  Inteftinum,  and  fometimes  to  the  Liver, 
and  the  left  is  connefted  by  it  to  the  Spleen  and 
Colon. 

Its  Interior  Membrane  or  Tunick,  and  which  is 
proper  to  it,  is  taken  from  the  external  Root  of 
thole  Veifels  which  enter  the  Kidneys,  (and  which 
do  enter  it  but  with  a  fi ngle  Coat : )  and  this  hath 
fome  fmall  Nerves  from  a  Branch  Of  the  fixthPair, 
and  from  the  Stomacbick  Branch,  which  give  the 
Kidneys  but  a  dull  fmall  Senfe,  but  afterwards 
branched  out  into  the  Ureters,  render  them  ex- 
treamly  fenfible;  and  thofe  Nerves  (by  confent  of 
Parts)  caufe  that  Vomiting  which  ufually  accom¬ 
panies  Nephritick  Pains.  The  Kidneys  have  two 
eminent  Blood  Veflels,  the  Rmudgent  Vein  and 
Artery  ;  of  which  the  latter  diftributes  the  Blood 
from  the  Aorta  into  the  Body  of  the  Kidneys,  and 
the  former  brings  it  back  again. 

RENES  Succenturiati,  are  a  Pair  of  glandulous 
Bodies  placed  above  the  Reins  or  Kidneys :  Their 
Ufe  (by  lome)  is  fuppofed  to  be,  to  receive  the 
Lympha  into  their  Cavities,  thereby  to  attenuate 
and  render  more  fluid  and  capable  of  Circulation, 
the  Blood  returning  from  the  Kidneys,  where  it 
hath  parted  with  its  Serum.  But  we  are  yet,  faith 
Dr  .Gib [on,  in  the  dark  as  to  their  true  Ufe  :  They 
are  called  alio  Glandule  Renales ,  and  by  Bartholin 
Cap fule  Atrabilarie  :  By  Dr.  Wharton,  Glandule 
ad  Plexum  Nerveum  Jite.  They  are  larger  in 
Children  than  in  Men ;  being  in  the  former  near 
as  big  as  the  Kidneys,  but  they  do  not  increafe  pro- 
portionably  as  other  Parts  do. 

RENEWING  of  Leafes  and  Lives,  &c.  (See 
alfo  Reverfions.  Tho’  there  be  variety  of  Tables 
extant  for  computing  Intercft  and  Annuities,  yet 
till  the  little  Book  of  Tables  for  Renewing  and 
Purchafing  College  and  Church  Leafes,  was  pub- 
liftted  at  Cambridge  t(and  recommended  by  the 


Famous*  Sir  Ifaac  Newton  )  there  was  a  Defeft  in 
this  Affair.  But  there  the  Tables  are  not  only 
eafy  and  commodious,  and  their  ConiVru&ion 
clear  ;  but  the  Ground  and  Reafons  of  Renewing , 
are  given,  from  the  Conftruttion  and  Ufe  of  a 
little  Table  of  Reverfions  ;  which  you  will  find 
inferted  here,  with  its  Ufe  and  Application  under 
the  Word  Reverfon. 

I  have  therefore  given  you  the  following  plain 
and  eafy  Tables  of  Renewing,  from  the  laid  Book ; 
by  the  Ufe  of  which  the  Renewing  of  Leafes  or 
Lives,  will  become  a  clear,  facile  and  intelligible 
Thing. 

And  altho’  thefe  Tables  are  only  for  Leafes  of 
21,  20,40,  and  10  Years ;  yet  by  the  Table  of 
Reverfions  aboveffientioned,  other  Tables  of  Re¬ 
newing  of  Leafes  for  any  Number  of  Years  under 
41,  may  be  made;  as  by  this  Example  will  appear. 

Suppofe  in  a  Leafe  of  31  Years  I  would  renew 
7  Years  lapfed,  allowing  6l.per  Cent.  Profit.  To 
do  this,  l  take  the  Sum  of  the  Reverfions  for 
7  Years  from  31  upwards  ( from  the  Table  of 
Reverfions)  accounting  31  as  1  ;  which  Sum  is 
1  /.  rj  s.  7 d.  o q.  or  according  to  the  way  of  ac¬ 
counting  in  the  following  Tables,  1  Year,  2  Quar¬ 
ters,  1  Month,  and  5  Decimal  Parts,  Purchafe  ; 
and  that  is  the  Fine  to  be  paid  for  renewing  the 
7  Years  lapfed,  and  which  was  fought. 

And  this  being  underftood,  it  will  not  be  diffi¬ 
cult  to  do  the  like  for  any  other  numberof  Years, 
either  in  this  or  any  other  Leafe,  and  according  to 
any  other  Rate  of  Intereft. 

As  to  the  Nature  of  the  following  Tables,  they 
differ  a  little  from  Mr.  JEcroids,  in  the  Rate  of 
Intereft  for  which  they  are  calculated. 

Mr.  JEcroids  are  made  atii/.  3  s.  6  d.  per 
Cent.  But  this  Table  for  renewing  a  Leafe  of  21 
Years,  is  calculated  at  11 1.  11  s.  8 d.  |  T\~,  and 
at,  5,  6,  8  and  10  per  Cent.  So  the  Fine  for  re¬ 
newing  7  Years  lapfed  in  a  Leafe  of  21  Years,  by 
JEcroids  Tables  is  \l.  1  s.  3 d.  (7.  e .)  1  Year  and 
3  Weeks  purchafe  :  But  by  our  Tables  it  is  but 
one  Years  Value,  at  11/.  ij;.  8  d.\,-f^ per  Cent. 
The  Reafon  of  which  is,  becaufe  the  Rate  of  In¬ 
tereft  is  greater  :  But  when  the  Rate  of  Intereft  is 
lefler,  then  the  Fine  is  greater. 

Thus  at  10/.  perCent.  the  Fine  for  renewing 
7  Years  lapfed,  is  1  Year,  1  Quarter,  and  1  Week’s 
Value  :  But  at  SI. per  Cent,  the  Fine  for  renewing 
7  Years  lapfed,  is  above  1  Year  and  3  Quarters 
Value  ;  and  at  6l. per  Cent,  the  Fine  is  2  Years 
and  almoft  f  Value. 

So  in  the  Table  for  renewing  a  Leafe  of  20 
Years  at  22/.  6s. per  Cent,  the  Fine  for  renew¬ 
ing  7  Years  lapfed,  is  but  one  Year’s  Value  in 
thefe  Tables;  whereas  in  his,  it  is  1 /.  3/.  8 d. 
that  is,  one  Year  and  above  two  Months  Value. 
But  at  5,  6,  8,  and  10  /.  pet  Cent,  the  Fine  is 
greater,  becaufe  the  Rate  of  Intereft  is  lefs,  as  was 
laid  above. 

And  that  this  is  right,  will  appear,  if  you  con- 
fiderthat  theTablesfor  Renewing  of  Leafes,  con  lift 
of  the  Sums  of  the  Tables  of  Reverfon ,  or  de- 
creafe  of  Money. 

For  ’tis  apparent,  that  the  greater  the  Rate  of 
Intereft  is,  the  greater  is  the  Decreafe  of  Monty 
in  the  Reverfion  :  And  confequently,  the  lejfer 
are  the  Sums  of  thofe  Reverfions,  which  are  the 
Fines  for  Renewing.  An  Example  will  make  this 
very  plain. 

If  you  look  into  the  Table  of  Reverfons ,  you 
will  find  ;  That  1  /.  or  20  s.  in  40  Years  decreafes 
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to  two  Pence  Half-penny  at  12/.  per  Cent.  Com-' 
pound  Intereft  ;  and  at  io  /.  per  Cent,  it  decreafes 
to  5  Pence  Farthing  in  40  Years ;  Now  the  Sum 
of  thefeReverlions  for  7  Years,  accounting  40  as  1; 
39  as  2,  Sc.  is  but  2  s.  id.  2  q.  But  at  io  per 
Cent,  the  Sum  for  leven  Years  is  4j\  2d.  3 q . 
which  Sums  are  the  Fines  for  renewing  7  Years 
lapfed  in  a  Leafe  of  40  Years,  at  the  Rates  of  12, 
and  10  per  Cent. 

From  whence  ’tis  clear  and  plain,  that  the  lejfer 
the  Rate  of  Intereft  is,  the  greater  mu  ft  be  the 
Fine  for  renewing  :  And  the  greater  that  Rate  is, 
the  lejfer  mull  be  the  Fine  :  And  confequently 
the  Difference  between  thefe  Tables  and  JEcroid’s 
arifes  only  from  the  different  Rate  of  Intereft 
for  which  they  were  calculated. 

The  following  Tables  for  renewing  and  pur- 
chaling  of  Leafes,  do  {hew  the  Value  in  Years , 
Quarters^  Months^  and  Decimal  Parts  of  a  Month, 
accounting  3  Months  to  a  Quarter,  and  that  a 
Month  is  divided  into  Ten  Parts.  And  tho’  this 
way  of  Divifion  be  not  quite  fo  exa£t,  as  if  it  were 
expreft  in  Decimals  of  Pounds ,  Shillings ,  Pence ,  &c. 
yet’tis  more  familiar  and  commodious,  and  the 
Difference  is  very  inconfiderable,  for  it  will  never 
be  above  a  Decimal  of  a  Month  over  or  under  the 
true  Value,  which  in  theft  Conliderations  is  not 
to  be  regarded.  And  therefore  when  a  Fine  is  re¬ 
quired  of  any  Perfon,  either  for  renewing  or  pur- 
chafing  of  a  Leafe,  the  Tables  will  fhew  exaftly 
enough  what  Rate  of  Intereft  is  allowed  ;  And  fo 
if  anyone  would  give  or  take  a  Fine  according  to 
any  Rate  of  Intereft  propofed,  they  may  do  it  near 
enough  by  the  Tables. 

At  1 1.  per  An.  Rent,  the  Divifions  by  thefe  Ta¬ 
bles  will  be  5  j”.  per  Quarter,  is.  8  d.  per  Month, 
and  a  Decimal  of  a  Month  2  d.  And  becaufe 
there  are  4  Weeks  in  a  Month  it  will  be  $d.  per 
Week  ;  five  Decimals  of  a  Month  therefore  make 
io  d.  which  are  equal  to  2  Weeks,  and  3  Deci¬ 
mals  of  a  Month  are  but  1  Penny  above  a  Week  ; 
fo  that  Yis  ealy  to  turn  the  Decimal  Parts  of  a 
Month  into  Weeks. 

And  thefe  kind  of  Numbers  will  be  eafily  ad¬ 
ded  or  fubtra&ed,  as  in  thefe  two  Examples. 

Y.  a.  M.  Dp. 

Suppofe  I  were  to  add  3216 

thefe  two  Fines,  2317 

Sum  6203 


A  D  D1  T  I  O  N. 

I  fay  7  and  6  makes  13  Decimals,  10  of  which 
making  a  Month,  1  Write  3  and  carry  1;  il  car¬ 
ried  and  2  Months  makes  3  Months ;  wherefore  I 
write  a  o  and  carry  1  Quarter,  Sc. 


Vol.  IL 


And  this  being  underftood,  Subtra&ion  will  alfb 
be  eafy,  as  in  this  Inftance. 

K  d.  M.  Dp. 
If  from  3216 
You  take  t  2317 

Remains  0229 


The  firft  Table  which  offers  it  felf  for  Renew¬ 
ing  of  Leafes,  is  for  the  Term  of  21  Years,  it 
lhews  the  Values  in  Years , Quarters,  Months^znd 
Decimal  parts  of  a  Month j  as  all  the  reft  do  :  The 
firft  part  of  this  Table  is  calculated  at  ill.  1  is. 
8 d.  yL.  per  Cent,  per  An.  Compound  Intereft, 
fo  that  the  Fine  for  Renewing  7  Years  Lapfed,  or 
the  prefent  Worth  of  7  Years  in  Reverfion,  not  to 
begin  till  14  are  expired,  is  exaftly  one  Years  Va¬ 
lue  j  which  Fine,  and  confequently  Rate  of  In¬ 
tereft,  Bifhops,  Deans  and  Chapters,  Heads  and 
Fellows  of  molt  Colleges  in  both  Univerfities,  do 
obferve  in  Letting  and  Renewing  of  their  Leafes; 
but  at  other  Rates  of  Intereft,  the  Fine  for  Renew¬ 
ing  7  Years  lapfed,  the  Table  fhews  as  followeth, 
viz. 

The  Fine  for  Renewing  7  Years  Lapfed 

Y.d.MD.pts.  1.  s.d . 

5 p.  c.  is  1  3  2  cO  Which  by  theC29  3  4 

t  \  6p.c.  i S2  1  2  6C.Table  of  Red.  ^24  13  4 

8  p.  c.  is  1  30  3\at  10/.  yearly  p  17  150 

£10/.  c.  is  1  1  o  3D  Rent  is  £12  15  o 

The  Years  in  ejfe  may  be  valued  as  a  Leafe  of 
fo  many  Years,  as  in  this  Leafe  of  21  Years,  if  7 
Years  are  run  out,  then  there  are  14  in  ejfe ,  whole 
Value  are  as  a  Leafe  of  14  Years,  and  may  be 
found  by  the  Table  for  Purchaling  $  or  if  you  fub- 
tratt  the  Value  of  the  Years  in  Reverfion  from  the 
Value  of  the  whole  Leafe,  the  Remainder  is  the 
Value  of  the  Years  in  ejfe. 

To  find  the  Value  of  foine  of  the  Years  in  Re¬ 
verfion,  as  fuppofe  3  of  the  7,  I  do  thus,  becaufe 
3  wants  4  of  7,  1  take  the  Value  of  4  Years  in 
Reverfion,  from  the  Value  of  7  in  Reverfion,  the 
Remainder  is  the  Value  of  3  Years  required. 

Example. 

The  Value  of  7  Years  in^E  (?.  M.D.p. 
Reverfion,  at  ill.  ils.  Sd.>  1  000 

per  Cent,  is  3 

The  Value  of  4  Years  in^ 

Reverfion  at  the  fame  Rate  is o  127 
Which  fubtraft  J 


0203 


Which  Remainder  being  given  for  a  Fine,  will 
make  up  the  Leafe  to  17  Years,  that  is,  3  added 
to  14. 


Urr 


A  Table 


REN 


REN 


A  Table  for  the  Renewing  of  <an,y  Number  of  Years  lapfed 

in  a  Leafe  for  21  Years. 
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The  next  Table  is  for  the  Term  of  20  Years, 
the  fir  It  part  thereof  is  calculated  according  to  the 
Rate  of  about  12/.  6  s.  per  Cent,  per  Ann.  fo  that 
1  Years  value  is  the  Worth  of  7  Years  lapfed,  or 
in  Reverfion  ;  which  Fine,  and  conlequently  Rate 
of  lntereft,  by  fome,  is  obferved  in  a  Leafe  for  20 
Years,  but  at  other  Rates  of  lntereft  :  The  Fine 
for  Renewing  7  Years  lapfed  in  this  Leafe  of  20 
Years  you  will  find  by  the  Table  as  followeth, 
viz. 

The  Fine  for  Renewing  7  Years  lapfed. 

1.  s.  d. 


at. 


Y.  QM.D .  pts. 

$p.  c.  is  3  o  o  8  ;  Which  by  the 
6  p.  c.  is  2  2  1  4  (  Table  of  Red. 
8 p.c.  is  1  3  1  pf  at  10/.  yearly 
io/.c.isi  1  1  8  j Rent  is 


The  Value  of  fome  of  the  Years  in  Reverfion 
may  alio  be  found  in  this  Leafe,  as  is  dire&ed  be¬ 
fore  in  the  former  Leafe ;  however,  to  make  all 
plain,  I  fhall  give  one  Example  :  As  luppofe,  I  am 
to  find  the  Value  of  4  of  the  7  Years  in  Reverfion 
in  this  Leafe  ;  then  according  to  the  Rule  given  in 
the  Leafe  of  21  Years,  I  do  thus ;  becaufe  4  wants 
3  of  7,  I  take  the  Value  of  3  Years  in  Reverfion, 
from  the  Value^of  7  in  Reverfion,  the  Remainder 
is  the  Value  of  the  4  Years  required. 

Example. 

The  Value  of  7  Years  in  Re-  >  Y.  \Q_.  M.  D.p. 
verfion  at  6  /.  per  Cent.  $2214 

The  Value  of  3  Years  (at  the  9 
fame  Rate  is  r0 

Which  fubtraft  o 


3  2  9 


The  Years  in  effe  maybe  valued  as  a  Leafe  of 
fo  many  Years,  or  their  Value  may  be  found,  by 
fubtrafting  the  Value  of  the  Years  lapfed,  from 
the  Value  of  the  whole  Leafe,  as  was  directed  be¬ 
fore  in,  the  Leafe  of  21  Years. 


Remains 


5 


This  Remainder  being  given  for  a  Fine  will  make 
up  this  Leafe  to  17  Years,  that  is,  4  added  to  13. 
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A  Table  for  the  Renewing  of  any  Number  of  Years  lapfed 

in  a  Leafe  for  ao  Years. 
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The  third  Table  for  renewing  of  Leafes,  is  for 
the  Term  of  40  Years ;  it  is  calculated  according 
to  five  feveral  Rates  of  Intereft,  and  in  its  manner 
of  uling  differs  not  from  the  other,  nevertheless  an 
Example  will  be  convenient,  which  therefore  I 
Ihall  give  ;  as  fuppofe  there  be  14  Years  lapfed  or 
run  out  in  a  Leafe  for  40  Years,  What  muff  I  give 
to  make  up  this  Leafe  again,  according  to  thofe 
feveral  Rates  of  Intereft  fignified  by  the  Table? 
that  is,'  What  muff  I  give  for  14  Years  in  Rever¬ 
fion,  after  26  in  ejfe  ?  Or,  What’s  the  prefent 
Worth  of  14  Years,  beginning  26  Years  hence  ? 
For  anfwer,  I  find  by  the  Table  that  the  Fine  for. 
Renewing  14  Years  lapfed. 


at 


Y.Q.M.D.pts. 

$  p.c.  is  2  3  o  4  a  which  by  the 
Cp.c.  is  2  o  o  2/  Tab]e  of  Red 

8/>.  c.  is  1  o  1  3>  at  1Q  j  year ly 
\c> p.c.  IS  o  2  I  4Uentl/ 
JL2/.C-.1SO  I  I  W 


.  The  Years  in  ejfe,  as  was  faid  before,  are  va¬ 
lued  as  a  Leafe  of  fo  many  Years,  as  in  a  Leafe 
for  40  Years,  if  14  Years  are  run  out,  then  there 
are  26  in  efje ,  whofe  Value  are  as  a  Leafe  of  26 
Years,  and  may  be  found  by  the  Table  for  Pur- 
chafing,  Sc. 

The  Value  of  fome  of  the  Years  in  Reverfion 
may  be  found  in  this  Leafe,  by  the  fame  Rules 
that  they  were  found  by  in  the  foregoing  Leafes; 
as  if  it  were  required  to  find  the  Value  of  6  of 
the  14  Years  in  Reverfion  in  this  Leafe  of  40 
Years,  then  becaufe  6  wants  8  of  14,  1  take  the 
Value  of  8  Years  in  Reverfion  from  the  Value 
of  14  in  Reverfion,  and  the  Remainder  is  the 
Value  of  the  d  Years  required,  which  will  make 
the  Leafe  vp  to  32  Years. 


A  Table 
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REN 


A  Table  for  the  Reduction  of  the  Values  given  in  Years,  Quarters,  Months, 
and  Decimal  Parts  of  a  Month,  into  Pounds,  Shillings,  and  Pence. 
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The  way  of  purchafing  by  Lives  was  common¬ 
ly  to  reckon  one  Life  as  a  Leafe  of  7  Years,  two 
Lives  as  a  Leafe  of  14  Years,  and  three  Lives  as  a 
Leafe  of  21  Years :  But  this  way  feeming  Un¬ 
equal,  there  is  another  way  which  is  more  agree¬ 
able  to  Reafon,  and  it  is  this,  viz.  for  every  Life 
to  decreale  one  Year,  as  if  one  Life  be  reckoned 
as  a  Leafe  for  10  Years,  then  two  will  be  as  a 
Leafe  of  19,  and  three  as  a  Leafe  of  27  Years,  So¬ 
lo  that  at  7 1.  per  Cent,  one  Life  is  reckon’d  worth 
a  little  above  7  Years  purchafe,  two  Lives  10 
Years,  1  Quarter,  and  1  Month’s  Purchafe,  Sc.  as 
the  Table  for  Purchafing  of  Lives  fheweth. 

So  if  you  reckon  one  Life  as  a  Leafe  of  9  Years, 
then  two  will  be  as  a  Leafe  of  17,  three  as  a  Leafe 
of  24,  Sc.  as  is  evident  by  the  Table  ;  and  one 
Life  will  be  worth  above  6  Years  and  2  Quarters 
Purchafe,  two  Lives  9  Years  and  3  Quarters  Pur- 
chafe,  three  Lives  11  Years,  1  Quarter,  2  Months, 
and  6  Decimal  parts  Purchafe,  Sc. 

So  if  one  fingle  Life  be  reckoned  as  a  Leafe  of 
12  Years,  then  two  will  be  as  a  Leafe  of  23,  three 
as  a  Leafe  of  33  YYars,  Sc.  fo  that  at  6  per  Cent. 
one  Life  is  worth  above  8  Years,  and  a  Quarter’s 
Purchafe,  two  Lives  above  12  Years  and  a  Quar¬ 
ter’s  Purchafe,  Sc.  as  the  Table  (hews. 

Now  fuppofe  any  of  thole  Perfbns  which  have 
their  Lives  upon  an  Eftate  Ihould  die,  to  take  in 
others  to  make  up  the  Number  again,  is  done  by 
the  Table  of  Reverf.ons  at  the  beginning  of  the 


Book  :  Example,  Suppofe  there  be  three  Lives  up¬ 
on  an  Eftate,  which  at  7  Years  Purchafe  for  the 
firft  Life,  are  valued  at  almoft  12  Years  Purchafe, 
and  as  a  Leale  of  27  Years,  at  7 1.  per  Cent,  and 
if  one  of  thole  Perfons  Ihould  die,  what  mu  ft  be 
given  to  make  up  the^Number  again  ?  Then  Hay, 
one  Life  which  is  dead  was  a  Leale  of  10  Years, 
and  therefore  to  take  in  a  New  Life,  I  may 
reckon  10  Years  of  the  27  lapfed,  and  fo  take, 
as  it  were,  a  Fine  for  renewing  10  Years  lapled 
in  aiLeale  of  27  Years :  Now  to  find  this  Fine, 

I  take  the  Sum  of  the  Reverlions  for  10  Years 
in  the  Table  under  7/.  per  Cent,  counting  27  as  1, 
26  as  2,  and  25  as  3,  Sc.  And  fo  I  find  the  Sum 
to  be  2/.  4j\  5  d.  2  q.  that  is,  two  Years,  and 
almofi  one  Quarter’s  Purchafe,  which  I  may  take 
lor  renewing  or  taking  in  a  new  Life  :  So  if  two 
Lives  be  dead,  I  may  reckon  19  Years  lapfed  in. 
a  Leafe  of  27  Years,  and  find  the  Sum  of  the 
Reverlions  for  19  Years,  for  a  Fine  for  taking 
in  two  Lives:  But  if  there  be  four  Lives  upon 
the  Eftate,  then  at  7/.  perCent.  and  at  10  Years 
for  one  Life,  they  will  be  reckoned  as  a  Leale 
of  34  Years,  and  lo  I  mult  begin  at  34  to  finn 
the  Reverlions  ;  or  at  30  if  one  Life  be  reckoned 
as  a  Leafe  of  9  Years,  and  then  if  one  Life  be 
dead,  I  muft  reckon  9  Years  lapfed  in  a  Leale  of 
30  Years ;  if  two  Lives  are  dead,  I  muft  reckon  17 
Years  lapfed  in  the- fame  Leafe  ;  and  if  three  are 
dead  I  muft  reckon  24  lapfed:  So  at  6l.  per  Cent. 

reckon- 


R  E  N 


REN 


Hovj  to  buy  the  Reverfion  of  any  Leafe  or  Annuity. 

Altho’  this  may  be  done  by  the  Table  of  Rever- 
fions,  yet  1  think  it  will  not  be  amifs,  if  I  fhew 
how  it.  may  be  done  by  the  Tables  of  Purchafing 
alfo. 

Suppofe  you  are  to  buy  the  Reverfion  of  a  Leafe 
after  6  Years,  that  is,  if  it  be  6  Years  before  you 
commence,  what  is  the  prefent  Worth  of  a  Leafe 
fuppofe  of  30  Years  at  6  per  Centum  ?  Then  for 
Anlwer  look  the  Value  of  the  whole  Leafe,  which 


will  be  found  to  be 


Then  find  the  Value  of  the 7 
will  be  > 

Which  fubtraft  S 


Y.  M.D.p. 
13  3  o  1 


The  Value  of  the  Years  lapfed,  or  in  Reverfion 
of  any  Leafe,  may  alfo  be  found  by  the  Table  for 
Purchafing ;  for  the  Value  of  the  Years  in  ejfe , 
fubtrafted  from  the  Value  of  the  whole  Leafe, 
the  remainder  is  the  Value  of  the  Years  in  ReVer- 
fion  $  therefore,  fuppofe  in  a  Leafe  of  31  Years, 
there  be  12  Years  lapfed,  what  mull  be  given  to 
renew  this  Leafe  again  at  6  per  Cent.}  Then  I  find 

T.  Q  M.D.p. 

the  Value  of  the  whole  Leafe  to  be  13  3  2  2 

And  becaufe  there  are  12  Years  ? 
lapfed,  there  are  18  Years  in  ejfef  10  3  o  9 

whofe  Value  is  S 


6  Years,  which  will  be  >4320 


The  Remainder  is  the  Value  J  g  x 
of  the  Reverfion  required,  viz.  j  3 


Which  fubtratt 

The  Remainder  is  the  Value 
of  the  Years  in  Reverfion  requi-l 
red,  viz. 
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The  increafeof 
1  /.  yearly  at 
6  per  Cent. 
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1 1.  Annuity  to 
be  paid  at  the 
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il  ney  will  Pur- 
chafe  at  6l.per 
Cent. 

l. 

s. 

d. 

1. 

s. 

d.  q. 

/ 

S * 

d.  q. 

1 

I 

I 

2 

1 

1 

0 

O  0 

I  1 

1 

"  2  O 

2 

I 

2 

5 

2 

2 

1 

2  0 

i  0 

10 

6  0 

3 

I 

3 

9 

3 

3 

3 

8  0 

So 

7 

6  0 

4 

I 

5 

3 

0 

4 

7 

l  3 

f 0 

5 

9  0 

5 

I 

6 

9 

0 

5 

12 

8  3 

0 

4 

9  0 

6 

I 

8 

4 

1 

6 

19 

6  1 

0 

4 

2  0 

1 

I 

10 

0 

3 

8 

7 

10  1 

0 

3 

7  0 

8 

I 

11 

10 

2 

9 

*7 

11  1 

!  0 

3 

2  0 

9 

I 

1 3 

9 

1 

11 

9 

P  3 

0 

2 

11  0 

10 

I 

15 

9 

3 

13 

3 

7  0 

0 

2 

8  0 

11 

I 

17 

11 

2 

14 

19 

5  0 

0 

2 

6  1 

12 

2 

0 

3 

0 

1(5 

*7 

4  2 

0 

2 

4  2 

*3 

2 

2 

7 

3 

18 

17 

7  2 

0 

2 

3  0 

*4 

2 

5 

2 

2 

21 

0 

3  2 

0 

2 

1  3 

2 

7 

11 

0 

23 

5 

6  0 

0 

2 

0  2 

j  id 

2 

10 

9 

2 

25 

1 

5  0 

0 

1 

11  2 

17 

2 

*3 

10 

0 

28 

4 

3  0 

0 

1 

10  3 

18 

2 

*7 

1 

0 

30 

18 

1  0 

0 

1 

10  0 

19 

3 

0 

6 

0 

33 

15 

2  0 

0 

1 

9  1 

20 

3 

4 

2 

0 

36 

15 

8  0 

0 

1 

8  3 

|  21 

3 

7 

II 

3 

39 

19 

10  0 

0 

1 

8  3 

32 

3 

12 

O 

3 

43 

7 

10  0 

0 

1 

7  3 

23 

3 

16 

4 

2 

4<5 

19 

10  0 

0 

1 

7  1 

24 

4 

0 

11 

2 

5o 

16 

3  2 

0 

1 

7  0 

25 

4 

5 

10 

0 

54 

17 

3  1 

0 

1 

6  2 

2  6 

4 

10 

11 

3 

59 

3 

1  0 

0 

1 

6  i 

27 

4 

16 

5 

1 

63 

M 

1  0 

0 

1 

6  0 

28 

5 

2 

2 

3 

68 

10 

6  2 

0 

1 

5  3 

29 

5 

8 

4 

0 

73 

12 

9  1 

0 

1 

5  2 

30 

5 

H 

10 

0 

79 

1 

2  0 

0 

1 

5  1 

Vol.  II. 


5  Tt  t 


The 


'"LU.  «*■ 


R  E 'Nr 


REP 


ni 


The 'Ufe  of ^thelb, Tables  aforegoing  is  eafy,  as. 
by  Example'  Will  appear.  ’’  auj  ibi  ;  ^n.l  -"An  of 
\  a  3 .  v  .'  i'j  1  '  adj  me.!  \  "  ■  ft  • 

The  fir  ft  is  this,-  Stippofe  go/.  be.putmut  for  2 o 
Years,  what  will  it  amount  unto-mrtiiat  time  at  - 
6 perCent.  Compound  in Urreftf  /  •  -s." 

i).'  t  >  "j.'.x  5.ir>J  "•  .  0  '  '  ntfigs  ab'3-i  ••"•'»-  '.y  a1.  ' 
Then  I  look  againft:  20  Years,  and  find  under 
tl^Ihoreaft  .off  /.  &c.  5 1.  4  s.  2d.  which  fhews 
that  1  /.  in-  20  Years  time  wilt  increafe  to  3  /.  4 si  ' 
2d.  which  I  multiply  by  go  thus, 


»  t 


30  times  g 
■yu  ttmes'-^r.  is 
go  times  2 


'  A  V-  V  C 

•  ^  v*  1 

/. 

s. 

‘A  • 

is - - 

90 

■Q 

.0 

is  — — 

6 

O 

0 

is  — — 

0 

5 

0 

*  1 

Sum 

96 

i 

.0 

That-  is,  go/,  in  20  Years  time  at  6  perCent. 
Compound  Intereft,  will  amount  to  96/.  5.  o d. 

The  Ufe  of  the  Second  is  thus,  What  will  an 
Annuity  of  go/,  forborn  20  Years  amount  to  in 
that  time  ?  Then  for  Anfwer,  I  look  againft  2q 
Years,  and  under  the  Value-.of  1 /.  Annuity,  @f. 
I  find  3 6/.  15  x.  8  d.  which  36/.  15  x.  8 d.  is 
the  Value  of  1 /.  Annuity  forborn  20  Years, 
then  I  multiply  36/.  15  s.  8 d.  by  30 /.  thus*. 


30  times  3 6l.  is 
30  times  15/.  is 
30  times  8  d.  is 


,.io8q  ...00,  a 
.22  toi  q? 

I  CO  Of 


.Sum  1103  ;  TO,  o- 


viz.  Rent-fervice ,  Rent. charge ,  and  Rent.feck  ; 
Rent -fervi  sc,  is  Where,  a  Man  holds  his  Landseoff 
his  Lord  by  Fealty  and  certain  Rent,  or  by  Fealty 
Service  and  •certain' Rent,  or  that  which*  a  Mhn 
making  a:  Leafe  to  another  for  Ternvof  Years,;, 
referveth  yearly  to  fce'paid;far,them.  Rent- charge 
is  where  a  Man  makes  over  hisEftate  to  another,^ 
by'Deed  indented^  either,  in  Fee,;  or* -Fee-tail,, Or 
for  Term  of  Life,  yet  reftrves  to  himfelfTby  the- 
fadne  Indenture,  a  Sum  of  Money  yearly  to  be 
paid  to  him,  with  Caule  of  Diftrefs  for -Nonpay.  . 
irrent.  Rent-feck)  or  Dry-Rent, ‘is  that  which  a. 
Man  maketh  over  his  Eftate  by  Deed  indented,  re- 
feeveth  yearly  to  be  paid  to  him  without  Caule  of 
Diftrefs  mentioned  in  the  Indenture.  '•  -  ’  !’:77 

RENTS  cf  AJJife ,  were  the  certain  and  deter¬ 
mined  Rents  ;of  Ancient  Tenants,  and  were  paid'* 
in  a  let  Quantity  of  Money,  or  Proviftons  :  They 
were  focailed,  becaufe  they  were  AJJifed ,  and  made 
certain.,  and  lb  diftinguiihed  from-  Reddhus.  Mo¬ 
biles,  or  Rich' variable  Rents  as  did- rife  andYally* 
like  the.  Corn-rent  now  referved  to  Colleges. 

RENTS  Refolute  are  accounted  among  the  Fee- 
Farm-Rents,  to  be  fold  by  the  Statutes  of  22  Car.  2. 
c .  6.  _  And  are  fuch  Rents  or  Tenths  as  were  anci¬ 
ently"  payable  to  the  Crown  from  the  Lands  of 
A^bWs  and  Religious  Hqufes :  And  after  their 
Diffplution,  tho’khe  Lands  were  demifed  to  others, 
yet  the  Rents-. were,, full  referved ,  and  made  pay¬ 
able  to  the  Crown. 

.  JREN  VERf.E  [  in  Heraldry  ] 
denotes  any  Thing  let  with  the 
Head  downwards,  as  Chevron 
renverfe ,  is  a  Chevron  with  the 
, ■Point  downwards,  pr>  when  a 
Beail  is  laid  on  its  Back,  F.  as 
in  the  Figure. 


That  is,  36  /.  Aunuity  forborn  20  Years  will  at 
the  End  of  that  Term  amount  to  1103/.  iqj\ od. 

The  Ufe  of  the  Third  Table.  :is  thus,.  Suppofe 
a  Gentleman  hath  300/.  by  him,  with  which  he’s 
willing  to  Purchafe  an  Annuity  fot-..2o  Years, 
What  Annuity  will  that  Purchafe  at  61.  perCent.? 
For  Anfwer,  I  look  againft:  20  Years,  and  find 
under  What  Annuity  1 /.  ready  Mqney ,  &c;  vs. 
8 d.  3  q.  which  fhews,  thati/.  ready  Money  will 
purchafe  an  Annuity  of  is.  &d.  3  y.  for  20  Years, 
which  1  multiply  by  300/.  thus, 


.  /. 

s. 

d. 

in 

00 

18 

oof)  timps  0  n.  - — - 

—  -  nn 

O 

y 

Sum  25 

18 

9 

That  is,  300/.  ready  Money  -will  Purchafe  an 
Annuity  of  25/.  i8r.  9  A  for  20  Year,  at  6 per 
Cent.  :  - - - - ;  •  - 

RENITENCY,  is  that  Refiftance  which  there 
is  in  Solid  Bodies  when  they  prefsiupon,  or  are 
impelled  one  againft  another,  or  that  Reiiftance 
that  any  heavy  Body  makes  on  the  account  of  its 
Weight,  to  our  Arm  or  Hand  when  we  lift  it  up. 

RENT,  fignifies  a  Sum  of  Money,  or  other 
Conlideration  Bluing  yearly  out  of  Lands  or  Te¬ 
nements  ;  of  which  Lawyers  reckon  three  Sort9, 


RENUENTES  [in  Anatomy ]  a  pair  of  Mufcles 
of  the  Head,  fo  called  upon  account  of  their  being 
Antagonifts  to  the  Annuentes ,  and  ferve  to  throw 
the, Head  backwards  with  an  Air  of  refufal. 

REPARATIONE  facienda,  is  a  Writ  which 
lies,  in  divers  Cafes,  whereof  one  is,  where  three 
are  Tenants  in  Common,  or  Joint-Tenants,  pro 
indivifo ,  of  a  Mill  etf  Houfe  which  is  fallen  to 
decay,  and  the  one  being  willing  to  repair  it,  the 
other  two  will  not ;  in  this  Cafe  the  Party  willing 
fhall  have  this  Writ  againft  the  other  two. 

REPEAT  [  in  A iujick']  a  Chara£ter  fhewing 
that  what  was  laft  play’d,  or  fung,  muft  be  re¬ 
peated  .or  gone  over  again. 

REPELLENT  Medicines ,  are  fuch  Things  as 
by  flopping  the  Heat  and  Afflux  of  Humours,  and 
by  fhutting  .up  the  Pores  with  their  cold  and  bind¬ 
ing  Qualities,  decreale  the  dwelling  of  a  Part,  and 
drive  the  Humours  another  way. 

REPERCUSSION  [in  MujicF\  a  frequent  Re¬ 
petition  of  the  fame  Sounds. 

REPELLING  Force :  That  there  is  fuch  a  thing 
in  Nature,  fee  Attraction,  towards  the  End. 

REPETITION  [a  Figure  in  Rhetorick~\  is  when 
a  Ferfon  thinking  hisfirii  Expreffion  not  well  un- 
derftood,  and  is.  impatient  to  make  his  Hearers 
know  what  he  means,  repeats,  or  explains  it  ano. 
ther  way. 

REPLEADER  [i n  Law’]  is  to  plead  againft 
that  which  was  once  pleaded  before. 

REPLEGIARE,  fignifies  properly  to  redeem  a 
Thing  detained  or  taken  by  another,  by  putting  in 
legal  Sureties.  See  Replevin. 

'  '  REPLE- 
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wt  REPLEGIARE  de  averiis,  is  a  Writ  brought  by 
one  i  wffiqfe  Cattle  are'  diftrained,  or  put  in  the 
Rotind,  upon  any  Cauleby  another,  upon  Surety 
jgiyen.  to-  the  SJierift  to  prolecute  or’  Anl’wer  the 
•Aftiofi  in  Law. 

REPLETION  [in  the  Canon  Law]  is  where 
the  Re  venue  of  a '.Benefice  is'fufiieient  tb  fill  or 
•£ccu;py  the  wholeRight  or  Title  of  the  Graduate 
who  holds  them. 

•REPLEVIN,  is  a  Writ  that  lies  where  a  Man 
is  Diftrained  for  Rent  or  other  Thing,  then  he  lhall 
have  this  Writ  to  the  Sheriff,  to  deliver  to  him  the 
P  litre  Is,,  and  ihall  find  Surety  to  purfue  his  Aftion 
againit  the  Diftrainer  ;  and  if  he  purfue  it  not,  or 
it  it  be  found  or  judged  againit  him,  then  the  Di¬ 
ftrainer  ihall  have  again  the  Diftreft;':and  he  fhall 
have  in  luch  Gale  a  Writ  called,  Returno  .h abend o. 
Goods  may  be  replevied  two  Ways,  viz.  by  Writ, 
and  that  is  by  the  Common  Law ;  or  by  Plaint, 
and  that  is  by  Statute  Law,-  for  the  more  Ipeedy 
having  again  of  their  Cattle  and  Goods. 

REPLEVI5H,  fignifies  in  our  La#  the  letting 
any  one  to  Main  Prife ,  upon  Surety,  3  E.  1.  11. 

REPLICATION,  ,is  an  Exception  of  thefecond 
Degree,  made  by  the  Plaintiff,  upon  the  firft  An- 
fwer  of  the  Defendant: :  It  is  alfo,  that  Which  the 
Plaintiff  replies  to  the  Defendant’s  ’  A nfwer  in 
Chancery}  which  is  either*  General  or  Special. 

The  Special  is  grounded  upon  Matter  atifing 
out  of  the  Defendant’s  AnlVer,  &r. 

The  General  is  fio  called  from  the  general  Words 
therein  ufed.  ’ 

REPORT,  [in  Law]  is  a  publick  Relation  of 
Cales  Judicially  argued,  debated,  refol've’d,  or  ad¬ 
judged,  in  any  of  the  King’s  Courts  bf  juftice, 
with  the  Cauie  and  Reafons  >of  Vbe  fame  delivered 
by  the  Judges.  Alfo  w he-n- the Chancery,  other 
Court,  refer  the  ftating-of  ft>meCaft,or  comparing 
an  Account,  &c.  to  a  Mafter  of  Chancery,  or'other 
Referree,  his  Certificate  therein' is  called,  &  Report. 

REPOSE,  is  a  Term  in  Painting,  fignifyin^’  the 
Place  where  the  Majfes,  orgteat  Light's  and  Sha¬ 
dows  are  affembled  :  And -this  being  well  under¬ 
flood  hinders  the  Confufion  of  Objects ;  buffering 
not  the  View  to  be  contra&ed*  all  together,,  but  to 
proceed  gradually  and  fuccefiively  without  Di- 
fturbance. 

REPOSITION  of  the  Foref ,  was  an  Aft  where¬ 
by  certain  Ford!  Lands  being  made  Purlieu,  upon 
View ,  were  on  a  Second  View  laid  to  the  Foreft 
again.  Manwood ,  ph.  1.  p.  178. 

REPRIZALS,  Reprifalia,  [  in  the  Canon  Law~\ 
is  a  Right  which  Princes  have  to  retake  from  their 
Enemies,  fuch  Things  as  they  unjufidy  detain  from 
them,  or  Thing  equivalent  to  them  :  Alfo  Letters 
granted  by  the  Prince  to  the  Subjed  to  do  the 
lame. 

REPRISES,  is  commonly  [  in  Law]  taken  for 
Deductions  and  Dunes  which  are  Yearly  paid  out 
of  a  Manor  and  Lands,  as  Rent-charge,  Rent-feck, 
Penfions ,  Corrodies ,  Annuities,  Fees  of  Stewards 
cr  Bailiffs,  See.  Wherefore,  when  we  fpeak  of  the 
clear  yearly  Value  of  a  Manor,  we  lay,  it  is;  lo 
\m  ultra  Reprifas,  befides  all  Re- 

Fin  Law]  is  properly  to  take  back, 
or.fufpeod  a  Priioner  from  the  Execution  and  Pro¬ 
ceeding.^  the  Law  for  that  time. 

REPTILS,  are  all  tbofe  Creeping  Animals  which 
reft  upon  one  Part  cf  their  Body  while  they  ad¬ 
vance  the  other  forward  5  zs.Adders,  Afps^Shdkes, 
Earthworms ,  &c.  y 


much  per  An  tit 
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RESARCELE'E  [in  Heraldry] 
as  a;  Croft  RefarcefUe  dignifies' , 
one' Croft,  as  it  Were, ^ Jewed  to  -  ; 

another,  or  one  Croft  placed  up-  < 

on  another,  or  a  flenderer  Crofs 
charged  upon  the  firft,  as  in  the 
Figure. 

n  1  *1  .' . .  -  j>  i  •  < « >  i*.  » 

REP -Silver.  The  Ancient  Servile  Tenants  were 
bound  Jo  reap  their  Lord’s  Corn  :  But  to  be  ac¬ 
quitted  JFrom  this  Duty,  they  lbmetimes  paid  an. 
Acknowledgement  or  Compolition  in  Money, 
which  Money  was  called  by  this  Name  of  Rep- 
Silver. 

REPULSE,  or  Reaclion.  It  is  one  of  the  Laws 
of  Nature,  (  Sir  Ifaac  Newton's  third  )'  that  Re - 
pulfe^  or  Reaction,  is  always  equal  to  Impulle  of 
ACtion  i  that  is.  The  ACtion  of  two  Bodies  one 
upoh  another,  is  always  equal,  but  with  a  con¬ 
trary  Direction  ;  in  other  Words,  the  fame  Force 
with  which. one  Body  ftrikes  upon  another,  is  re¬ 
turned  back  by  that  other  on  it,  and  the  Forces 
are;  imprelTed  with  Directions  direCtly  contrary. 
Thus,  if  one  Body  preft  or  draw  another,  7tis  juft: 
asimucKpreft  or  drawn  by  it :  If  a  Man  preft  a 
Stone  with  his  Hand,  the  Stone  equally  prelfes  his 
Hand  ;  if  a  Horfe  draw  forward  any  Weight  by  a. 
Rope,  the  Weight  equally  draws  back  the  Horfe; 
for  rhe  Rope  being  equally  ftretch’d  both  ways, 
affVupofi'both  equally.  So  7tis  in  all  Blows  and 
St  to  let's,  the  Thing  ftruck  (iuppofe  with  a  Hammer) 
ftrilfts  the'  Hammer  with  equal  Force.  The  Iron 
draws  the  Loadftone,  as  much  as  the  Loadftone 
drawVrtfas  will  appear  by  Experiments,  if  you 
make  them  both  flotein  Water.  Thus  alfo  in  the 
Defcent:  of  heavy  Bodies,  the  Stone  attracts  the 
Earth,  .as  much  as  the  Earth  the  Stone ;  or  the 
Ehrth  gravitates  as  much  towards  the  Stone,  as  it 
doth  towards  the  Earth.  For  the  Motions  pro¬ 
duced  by  both  theft  Gravitations  are  equal  in  both; 
only  the  Stone  being  very  inconfiderable  in  refpeCfc 
of  the  Bulk  of  the  Earth,  the  velocity  of  the  Earth 
towards  the  Stone  muft  be  fo  too,  and  conlequent- 
ly  infenfible,  in  companion  of  the  motion  of  the 
Stone  towards  it.  And  fo  it  is  univerfally  in  all 
the  Actions  of  Bodies ;  for  if  one  Body  aCt  on 
another,  and  change  its  Motion  any  manner  of 
way,  that  other  Body  will  make  the  fame. Change 
in  the  Motion  of  this  Body,  but  with  a  contrary 
Direction  :  So  that  by  theft  Actions  there  are  made 
equal  Changes,  not  of  the  Velocities  but  of  the 
Motion  :  For  the  Changes  made  on  the  Velocities 
in  Contrary  Directions,  are  in  a  Reciprocal  Propor¬ 
tion  ro  the  Bodies. 

RESCEIT,  is  an  Admiffion,  or  receiving  a  third 
Perfon  to  plead  his  Right  in  a  Caufe  formerly 
commenced  between  other  two;  as  if  a  Tenant  for 
Life  or  Years  bring  an  ACtion,  he  in  the  Revetfion 
comes  in,  and  prays  to  be  received  to  defend  the 
Land,  and, to  plead  with  the  Demandant.  The 
Civilians  call  this,  AdmiJJionem  tertii  pro  fuo  in - 
terejfe. 

Refceit  is  alfo  appl  ied  to  an  Admittance  of  Plea, 
tho’  the  Controverfy  be  only  between  two, 

RESCISION  i  [in  the  Civil  Law]  is  an  ACtion 

RESCISSIO  X  intended  for  the  annulling  or 
fetting  alide  of  an  ACt,  Con  traCt,  or  the  like.- 

RESCOUS,  or  Ref  due,  [in  Law]  is  a  Refi  ftance 
agairift  lawful  Authority  ;  as  if  a  Bailiff,  or  other 
Officer,  upon  a  Writ  do  Arreft  a  Man,  and  others 
by  Violence  take  him  away,  or  procure  fits  Efcape, 
this  is  a  Refocus  in  Fati  :  So,  if  one  diftrain  Beafts 

for 
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For  Damage  feafant  in  his  Ground,  and  as  he  drives 
them  in  the  Highway  towards  the  Pound,  they 
enter  into  the  Owner’s  Houfe,  and  he  withholds 
them  there,  and  will  not  deliver  them  upon  De¬ 
mand,  this  Detainer  is  a  Refcous  in  Law.  It  is 
all'o  ufed  for  a  Writ  which  lies  for  this  FaCt,  called 
j Breve  de  Refcufi'u.  Refcous,  in  Matters  relating  to 
Treafon,  is  Treafon  ;  and  in  Matters  concerning 
Felony,  is  Felony. 

RESCUSSOR,  is  he  that  commits  fuch  a  Ref- 
dcus. 

RESCRIPT,  [in  the  Civil  Law]  is  a  Letter  of 
the  Emperor  in  anfwer  to  particular  Perlons  who 
enquire  the  Law  of  him  :  But  if  it  be  fent  to  a 
Corporation,  or  any  Publick  Body  of  Men  who 
have  conliilted  him,  then  they  call  it  a  Pragmatick 
S and  ion. 

RESEARCHING  [in  Sculpture']  is  the  repair, 
ing  of  a  Call  Figure,  with  proper  Tools;  or  the 
finifliing  it  with  Art  and  ExaCtnefs,  fo  that  the 
minuted  Parts  may  be  well  defined. 

RESERVATION  \_mLaw]  fignifies  a  Keeping 
or  Providing  ;  as  when  a  Man  lets  his  Land,  he 
referves  a  Rent  to  be  paid  to  himfelf  for.  his  Main¬ 
tenance.  Sometimes  it  fignifies  as  much  as  an  Ex¬ 
ception  ;  as  when  a  Man  lets  a  Houfe,  and  referves 
to  himfelf  one  Room,  that  Room  is  excepted  out 
of  the  Demife. 

RESE1SER,  is  taking  (or  refuming)  of  Lands 
again  into  the  Hands  of  the  King,  whereof  a  gene¬ 
ral  Livery ,  or  Oujier  le  Maine ,  was  formerly  mil- 
uied,  contrary  to  the  Order  and  Form  of  Law  : 
Stanif  Prercg.  26.  See  Refumption. 

RESET  [in  Law ]  the  receiving  or  harbouring 
an  Outlawed  Perfon. 

RESlANCE,  or  Residence ,  fignifies  a  Man’s 
Abode  or  Continuance  in  one  Place  :  And  it  is  all 
one  indeed  with  Refidence  ;  but  that  Cuftom 
ties  this  only  to  Perlons  Ecclefiaftical. 

RESIDENCE,  is  a  Word  peculiarly  ufed  both 
in  the  Common  and  Canon-Law,  for  the  Continu¬ 
ance  or  Abode  of  a  Parfon  or  Vicar  upon  his  Be¬ 
nefice. 

RESIDU  AL  Figure ,  in  Geometry,  fignifies  the 
remaining  Figure  after  Subtraction  of  aleffer  from 
a  greater. 

RESIDUAL  Root  [in  Mathematicks]  is  one 
compofed  of  two  Parts  or  Members  only  connected 
together  with  the  Sign  — :  Thus  a — b,  or  5 —  3, 
is  a  Refidual  Root ;  and  is  lo  called,  becaufe  its  true 
Value  is  no  more  than  its  rejidue  or  difference  be¬ 
tween  the  Parts  a  and  b . 

RESIGNATION,  is  a  Word  ufed  for  the  giving 
up  of  a  Benefice  into  the  Hands  of  the  Ordinary, 
otherwife  by  the  Canonijis  termed  Renunciation  : 
And  though  it  Ugnifies  all  one  in  Nature  with  the 
Word  Surrender ,  yet  it  is  by  Cuftom  retrained  to 
the  yielding  up  a  Spiritual  Living,  and  Surrender 
to  the  giving  up  of  Temporal  Lands  into  the 
Hands  of  the  Lord. 

RESIGNEE  [in  Law]  the  Party  to  whom  a 

Thing  is  refigned. 

RESIN  A,  [  in  Pharmacy  and  Botany ,  ]  is  a  fat 
and  oleaginous  Liquor  flowing  either  Spontane- 
oufly,  or  elfe  let  out  by  Incilion  from  any  Tree  or 
Plant.  It  will  not  dilfolve  in  Water,  but  in  Oil 
only  ,  and  iseafily  inflammable. 

RESINE,  or  Refine,  of  Jalap,  Benjamin,  Scam- 
mony,  Turbith,  Qc.  or  of  any  Vegetable  which 
abounds  with  Rolinous  Particles,  is  thus  made  in 
Chymiitry. 

The  Vegetable  grofly  Powdered,  is  put  into  a 


Matrafs,  and  then  well  rectified  Spirit  of  Wine  is 
poured  on  it  to  the  Height  of  four  Fingers  above 
the  Matter  ;  then  another  Matrafs  hath  its  Neck 
fitted  and  luted  into  the  former  to  make  a  double 
VelTel ;  and  thus  the  Matter  is  digefted  for  three  or 
four  Days  in  a  Sand  Heat,  or  till  it  hath  given  a 
good  TinCture  to  the  Spirit  of  Wine:  Then  the 
DilTolution  is  filtrated  ;  and  two  Thirds  of  the 
clear  Liquor  is  evaporated  off,  the  Remainder  is 
poured  into  a  large  Veil'd  of  Water,  and  it  will 
turn  into  a  Milk,  aqd  the  Refine  will  in  time  pre¬ 
cipitate  to  the  Bottom  in  a  white  Powder.  It 
mull;  be  wafh’d  and  dry’d  in  the  Sun,  and  it  will 
grow  hard  like  common  Rofin. 

RESISTENCE  of  the  Medium ,  is  the  Oppofiti- 
on  againft,  or  Hindrance  of  the  Motion  of  any  Bo¬ 
dy  moving  in  a  Fluid ;  as  in  the  Air,  the  Water,  the 
iEther,  Be.  And  this,  together  with  the  Gravity  of 
Bodies,  is  the  Caufe  of  the  Ceifation  of  the  Moti- 
on  of  Projectiles,  Br.  This  Refijlence ,  in  Medi¬ 
ums  which  are  very  denfe  and  rigorous,  fo  that 
Bodies  can  there  move  but  very  flowly,  is  nearly  as 
the  Velocity  of  the  moving  Body  :  But  in  a  Medi- 
urn  free  from  all  fuch  Rigor,  as  the  Squares  of  the 
Velocities,  Newt.  Princip.  P.  245.  For  by  the 
ACtion  of  a  fwifter  Body,  there  is  communicated 
to  the  fame  Quantity  of  the  Medium,  a  greater 
Motion,  in  Proportion  to  that  greater  Swiftnefs  or 
Velocity ;  and  therefore  in  an  equal  Time,  (by 
reafon  of  the  greater  Quantity  of  the  Medium  be¬ 
ing  moved)  the  Motion  will  be  communicated  in  a 
duplicate  Ratio  :  But  the  Reliftance  muft  always 
be  as  the  Motion  communicated,  becaufe  ACtion 
and  Re-aCtion  are  equally  contrary. 

He  found  alfo  the  Thing  to  be  true  by  Experi¬ 
ment,  in  a  Pendulum  of  10  Feet  in  Length  ;  that 
the  Reliftence  againft  a  Globe  or  Ball  moving 
fwiftly  in  our  Air,  is  nearly  in  a  duplicate  Ratio 
of  its  Velocity :  But  if  it  move  flower,  a  little 
greater  than  in  that  Proportion,  P.  339. 

He  found  alfo  bypnaking  a  Leaden  Bullet  fwing 
as  a  Pendulum  in  a  Veflel  of  Water,  that  the  Re- 
liftance  of  Water  in  Proportion  to  Air,  is  as  52? 
to  2J1  7  J  3  7 

TTT* 

Dr.  Wallis  hath  an  entire  Difcourfe  on  this  Sub¬ 
ject  in  Phil.  Tranf.  N°.  18b,  where  he  premifes  as  a 
Lemma ,  That  fuppofing  all  other  Things  equal, 
the  Reliftence  of  Bodies  is  always  proportionable 
to  the  Velocity ;  lince  in  a  double  Degree  of  Ve¬ 
locity  there  is  twice  as  much  Air  to  be  moved  in 
the  lame  time,  Be. 

As  to  the  different  Refiftences  which  Bodies  of 
different  Figures  will  find  in  palling  through  any 
Medium,  Sir  If  Newton  proves,  Prop.  34.  Tbeor. 
28. 

That  if  a  Globe  and  Cylinder  with  equal  Diame¬ 
ters  be  moved  according  to  the  Direftion  of  the 
Axis  of  the  Cylinder,  that  the  Globe’s  Refiftence 
will  be  but  half  of  the  Cylinders. 

And  in  the  following  Scholium,  he  fhews 
what  kind  of  Figure  revolving  round  an  Axis, 
will  generate  a  Solid  that  fhall  move  in  any  Me¬ 
dium,  with  the  leaft  Reliftence  ;  and  gives  a  Hint 
of  the  Ufe  that  this  may  be  of  for  Building  of  Ships. 

After  this,  feveral  Inveftigations  of  the  Figure  of 
a  roundifh  Solid,  which  fhould  move  through  a 
Medium  with  the  leaft  Refiftance,  were  publilh’d 
by  the  Marquis  Hofpital ,  Bernoulli ,  and  very 
briefly  and  clearly  by  Mr.  John  Craig  in  the  Phil. 
Tranfatt.  N.  268.  Where  he  folves  the  Problem,  to 
determine  the  Curve,  by  whole  Rotation  round  an 
Axis  a  round  Solid  fhall  be  generated,  which  being 
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A  Table  for  the  Purchaling  of  Lives. 
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reckoning  one  Life  as  a  Leafe  of  12  Years,  three 
Lives  are  as  a  Leale  of  33  Years,  and  lo  if  one  of 
thele  Lives  be  dead,  I  may  reckon  12  Years  lapfed 
in  a  Leafe  of  33  Years,  if  two  Lives  are  dead, 
I  may  reckon  23  Years  lapled  in  the  fame  Leafe; 
and  begin  at  33  to  fum  the  Reverfions,  under 
61.  per  Cent,  becaufe  the  Lives  are  valued  accor¬ 
ding  to  the  lame  Rate  of  Intereft.  This  being 
underitood,  it  will  not  be  difficult  to  do  the  like 
for  any  other  Number  of  Lives,  and  at  other 
Rates  of  Intereft,  and  Number  of  Years  for  one 
Life  ;  tor  you  may  by  the  Table  for  purchaling  of 
Leales,  $r.make  Tables  for  purchaling  of  Lives 
according  to  what  Rate  of  Intereft  you  think  is 
moft  convenient  ;  as  luppofe  you  reckon  one  Life 
as  a  Leafe  of  10  Years,  and  you  would  have  5  1. 
per  Cent,  profit,  then  that  will  be  worth  7  Years 
and  almoft  3  Quarters  Purchale  ;  but  at  8 1.  per 
Cent,  it  is  worth  but  6  Years  and  almoft  3  Quar¬ 
ters  Purchale,  &c. 

The  Table  for  Purchaling  is  calculated  for  fede¬ 
ral  Rates  of  Intereft,  that  lb  the  Purchaler  may 
ufe  that  which  is  moft  convenient  for  him,  as  in 
purchaling  of  Freehold  Land,  5  /.  per  Cent,  may 
be  enough,  but  for  Copyhold  or  Leales  of  Land 
6 1.  per  Cent,  for  Leafes  of  Land  and  good  Houles 
8  /.  per  Cent. and  for  Leafes  of  ordinary  Houles 
10/.  or  12  /.  per  Cent. 

The  Ufe  of  the  Table  is  very  plain  and  eafy, 
as  bry  Example  will  appear,  vi%.  \ 

Example: 

What  is  a  Leafe  or  Annuity  of  2oiYears  worth 
at  5, 6,  8,  10,  or  1 1  per  Cent,  per  Annum  ? 


To  increafe  the  Number  of  Years  in  a  Leale 
do  thus :  Suppole  a  Landlord  would  make  a  Leale 
of  Land  up  to  40  Years,  wherein  his  Tenant  hath 
20  Years  to  come,  what  is  it  worth  ?  Then  I  lay, 

Y.  Q.M.D.p. 

A  Leafe  for  4  Years  at  6  per  Cent.  ?  „  „ 

is  worth  e  JI5  o  o  3 

20  YYars  at  the  fame  Rate  are 

worth  >  11  1  2  6 

Which  fubtrafl: 


The  Remainder  is 


3207 


Y.  Q.M.D.pts. 
12  1  2  5 
11  1  2  6 

9  3  0  8 

8201 

7126 


Which 
at  20/. 
per  An.' 
Rent  is. 


1.  s.  d. 

-49  3  4 
6  8 
6  8 

'  17°  3  4 
149  6  8 


Which  is  the  Fine  to  be  given  to  make  the  Leafe 
up  to  40  Years. 

To  buy  a  Leafe  which  is  not  to  begin  until 
your  old  Leale  is  out ;  as  thus,  liippole  a  Man’s 
Leafe  is  out  within  4  Years,  and  he  delires  to  have 
a  New  Leafe  of  21  Years,  to  begin  when  his  4 
Years  are  out,  what  is  this  Leafe  worth  in  ready 
Money  ? 

For  Anfwer,  I  add  4  Years,  which  is  the  Time 
he  hath  in  his  old  Leale,  and  21  together,  the 
Sum  is  25,  then  I  find  the  Worth  of  thefe  25 
Years,  and  fubtraft  from  it  the  Value  of  the  4 
Years,  the  Remainder  is  the  Value  of  the  faid 
Leafe  in  ready  Money. 

’  0  ’  .  ,  Example. 

;  ■  '  .  :  1  }  .  :  ■'  •  ;0 

Y.  a.  M.D.p. 

A  Leafe  for  25  Years  at  6.1, perl  . 

Cent,  is  worth  j*  3  0  3 

The  4  Years  at  the  lame  Rate p 
are  worth  \  3  I  2  <$ 

Which  fubtraft 

The  Remainder  is  the  Value  p - -  ••  •  ■. 

of  the  Leale  in  ready  Money  p-  9107 
required,  viz.  ■  75- - - - - 


A  Table 
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A  Table  (hewing  how  many  Years,  Quarters,  Months,  and  Decimal  Parts  of  a 
Months  Purchafe,  any  Annuity  or  Leafe  of  any  Land  or  Houfe  is  worth, 
according  to  feverai  Rates  of  Intereft,  viz,  according  to  5,  6,  8,  10  and  12 
per  Cent . 
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How  to  buy  the  Reverfion  of  any  Leafe  or  Annuity . 

Altho’  this  may  be  done  by  the  Table  of  Rever- 
fionsj  yet  I  think  it  will  not  be  amifs,  if  I  fhew 
how  it  may  be  done  by  the  Tables  of  Purchafing 
alio. 

Suppofe  you  are  to  buy  the  Reverfion  of  a  Leafe 
after  6  Years,  that  is,  if  it  be  6  Years  before  you 
commence,  what  is  the  prefent  Worth  of  a  Leafe 
iuppofe  of  30  Years  at  6  per  Centum  ?  Then  for 
Anfwer  look  the  Value  of  the  whole  Leafe,  which 

'  .  Y.  Q_.  M.D.p. 

will  be  found  to  be  ■■■■■■  ■  13  3  o  1 

Then  find  the  Value  of  the  7 
6  Years,  which  will  be  >4320 

Which  fubtratt  S 


The  Remainder  is  the  Valued  g 
of  the  Reverfion  required,  viz.  j  *  1 


The  Value  of  the  Years  lapfed,  or  in  Reverfion 
of  any  Leafe,  may  alio  be  found  by  the  Table  for 
Purchafing  ;  for  the  Value  of  the  Years  in  ejfe * 
lubtrafted  from  the  Value  of  the  whole  Leafe, 
the  remainder  is  the  Value  of  the  Years  in  Rever- 
fion  ;  therefore,  fuppoie  in  a  Leafe  of  31  Years, 
there  be  12  Years  lapfed,  what  muft  be.  given  to 
renew  this  Leafe  again  at  6  per  Cent.}  Then  I  find 


the  Value  of  the  whole  Leafe  to  be 


Y.  QM.D.p. 
13  3  2  2 


And  becaufe  there  are  12  Years 
lapfed,  there  are  18  Years  in  ejfe 
whole  Value  is 


10 


S 


o 


9 


Which  fubtraft 


The  Remainder  is  the  Value, 
of  the  Years  in  Reverfion  requi¬ 
red,  viz . 


3  o 


Years 

The  increafe  of 
1  /.  yearly  at 
6  per  Cent. 

1 

The  Value  of 
1  /.  Annuity  to 
be  paid  at  the 
end  thereof  at 
6 1.  per  Cent. 

:  What  Annuity 
.  1 1.  ready  Mo- 
!  ney  will  Pur- 
chafe  at  6  l.per 
?  Cent. 

/. 

s. 

d. 
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The  Ufe  of  thefeiF aides  aforegoing  is  eafy,  as 
by  Example  will  apipar;:  - 7  .  .  •> 

.-ilkf  A-»:  ..  srd  1*  51 •  ::<1;  iA :■ 

The  firft  is  this,  :Suy>pofe  30/.  be  pn.it  out  for  20 
Years,  what  will. ii amount  unto  in  that  time  at 
6  per  Cem.  Compoundfntereft  >. 

I'U-.i.  J.  lliffT  o  j  Vl\.  0  Si  c;;c  51;. ‘..■..i  idl 
Then  I  look  againft  20  Years,  and  find  under 
tbe  Jncreafe  of  it.  &c.  3/.  4s.  2d.  which  fh 
that  1  i.  it£  20  Years  tirite  will  increafe  to  3  /. 

2 d.  which  I  multiply  by  30  thus, 

"  -t; oi  ZZ  t>-  alus-'jd  lr'\ 

^  .  x  .  d. 

50  times  3"X  is - -  —  —  i  po.  -  c  so 

go  'times-  -4  x.  is  -  ■  - — —  6  o 

30  times  2 d.  is  4wi  W  —  o  5 


viz 


Ihews 

4X. 


o 

o 


Sum  96.  5  o 


.. .  j *$- 


Tha-t  is,  3©-/.  in  20  Years  time  at  6  per  Cent. 
Compound  Intereft,  will  amount  to  96/.  5.  o d. 

The  Ufe  of  the  Second  is  thus.  What  will  an 
Annuity  of  30/.  forborn  ao  Yeats  amount  to  in 
that  time  ?  Then  for  Anfwer,  I  look  againft  20 
Yrears,  and  under  theValueof  1  /.  Annuity,  Sc. 
I  find  36/.  i$x.  8  d.  which  g<5/.  15  x.  8 d.  is 
the  Value  of  1 /.  Annuity'  forbom  20  Years, 
then  1  multiply  3 6l.  15  x.  8A-by  3a/.  thus, 


30  times  36/.  is 
30  times  i$x.  is 
30  times  8  d.  is 


1080  00 
22  Tq- 

I  00 


o 

0 
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_  Rent-fervice ,  Rent-charge,  and  Rent-feck  : 

Rent-fe'rvice ,  is  where  a  Man  holds  his  Lands  of 
his  Lord  by  Fealty  and  certain  Rent,  or  by  Fealty 
Service  and  certain  Rent,  or  that  which  a  Man 
making  a  Leale  to.  another  for  Term  of  Yeafs, 
referveth  yearly  to  be  paid  for  them.  Rent-chctr’gf 
is  where  a  Man  makes  over  his  Ellate  to  another^ 
by  Deed  indented,  either  in  Fee,  6f' Fee- tail,  or 
for  Term  of  Life,  yet  referves-  to  himftlf,  by  the 
fame  Indenture,  a  Suin'  of  Money  yearly  to  be- 
paid  to  him,  with  Caufe  of  Diftrefs  for  Non  pay* 
ment.  Rent-feck,  or  Dry-Rent,  is  that  which  » 
Man  maketh  over  his  Efiate  by  Deed  indented,  re- 
fetveth  yearly  to  be  paid  to  him  without  Caufe  of 
Diftrefs  npentioned  m  the  Indenture. v;  • 

RENTS  of  AJfife,  were  the  certain  and  deter- 
mineclRents  of  Ancient  Tenants,  and  were  paid 
in  a  let  Quantity  of  Money  or  Ptovifions  :  They 
were-fb-ealled,  becaufe  they  were  AJJifed,  and  made 
certain,  and  lb  diftinguiihed  from  Redditus  Mo¬ 
biles,  or  liich  variable  Rents  as  did  file  and  fall,- 
like  the  Corn-rent  now  referved  to  Colleges. 

RENTS  Refolute  are  accounted  among  the  Fee- 
Farm-Rents,  to  be  lold  by  the  Statutes  of  22  Car.  2. 
c.  6.  And  are  fuch  Rents  or  Tenths  as  were  anci¬ 
ently  payable  to  the  Crown  from  the  Lands  of 
Abbjes  and  Religious  Houfes :  And  after  their 
Diflplution,  tbo’the  Lands  were  demifed  to  others, 
ye-t  the  Rents  were  Hill  referved,  and  made  pay¬ 
able  tb  the  Crown. 

REN  VERSE  [in  Heraldry'] 
denotes  any  Thing  fet  with  the 
Head  downwards,  as  Chevron 
rerwerfe,  is  a  Chevron  with  the 
Point  downwards,  or  when  a 


I  o 


Beall 


Sum  1103  to  o  m  the  Figure. 


slaid  on  its  Back,  F.  as 


That  is,  3 61.  Aunuity  forborn  20  Years  will  at 
the  End  of  that  Term  amount  to  11C3A  iqx.oA 

/  2  <—v  t'  f"  t 

The  Ufe  of  the  Third  Table  is  thus,  Suppofe 
a  Gentleman  hath  300/.  Ijy  him,  with  which  he’s 
willing  to  Purchafe  an  Annuity  fbt  20  Years, 
What  Annuity  will  that  Purchafe  at  6l. perCent.? 
For  Anfwer,  I  look  againft:  20  Years,  and  find 
under  What  Annuity  1  /.  ready  Money ,  See.  rx. 
8 d.  3 q.  which  Ihews,  that-  il.  ready  Money  will 
purchafe  an  Annuity  of  ix.  8  d.  3^.  for  29  Years, 
which  I  multiply  by  300 L  thus. 


300  Shillings  are 
300  times  8  d.  is 
300  times  3  ([.  is 


/•  x .  d. 

1  5  00  o 
10  00  o 
■00  18  9 


Sum  25  18  9 


That  is,  300/.  ready  Money  will  Purchafe  an 
Annuity  of  25/.  i8x.  9  d.  for  20  Year,  at  6  per 
Cent.  •  ‘ 

RENITENCY,  is  that  Befiftance  which  there 
is  in  Solid  Bodies  when  they  p refs; upon,  or  are 
impelled  one  againft  another,  or  that  Refifian.ee 
that  any  heavy  Body  makes  omthe  account  of  its 
Weight,  to  our  Arm  or  Hand  when  we  lift  it  up. 

RENT,  lignifies  a  Sum  of  Money,  or  other 
Conlideration  ifiiiing  yearly  out  of  Lands  or  Te- 
ngmeots  $  of  which  Lawyers  reckon  three  Som, 


RENUENTES  [in  Anatomy]  a  pair  of  Mufcles 
of  the  Head,  lo  called  upon  account  of  their  being 
Antagonifis  to  the  Annuentes ,  and  lerve  to  throw 
the  Head  backwards  with  an  Air  of  refufal. 

REPARATIONS  facienda,  is  a  Writ  which 
lies,  in- divers  Cafes,  whereof  one  is,  where  three 
are  Tenants  in  Common,  or  Joint-Tenants,  pro 
indivifo ,  of  a  Mill  or  Houfe  which  is  fallen  to 
decay,  and  the  one  being  willing  to  repair  it,  the 
other  two  will  not ;  in  this  Cafe  the  Party  willing 
lhall  have  this  Writ  againft  the  other  two. 

REPEAT  [in  Mujick]  a  Chara&er  {hewing 
that  what  was  laft  play’d,  or  fung,  muft  be  re¬ 
peated  ,or  gone  over  again. 

REPELLENT  Medicines ,  are  fuch  Things  as 
by  flopping  the  Heat  and  Afflux  of  Humours,  and 
by  {hutting  up  thePores  with  their  cold  and  bind¬ 
ing  Qya^tlcs5  decreale  the  l’wellingof  a  Part,  and 
drive  the  Humours  another--way. 

REPERCUSSION  [in  Mujick]  a  frequent  Re¬ 
petition  of  the  fame  Sounds. 

REPELLING  Force :  That  there  is  fuch  a  thing 
in  Nature,  lee  Attraction. ,  towards  the  End. 

REPETITION  \a  Figure  in  Rhetorick]  is  when 
a  Perlon  thinking  his  firii  Expreffion  not  well  un- 
derftood,  and  is  impatient  to  make  his  Hearers 
know  what  he  means,  repeats^  or  explains  it  ano¬ 
ther  way. 

REPLEADER  [i n  Law]  is  to  plead  againft; 
that  which  was  oncer  pleaded  before. 

REPfcEGI  ARE,  figmfies  properly  to  redeem  a 
Thing  detained  or  taken  by  another,  by  putting  in 
legal  Sureties.  See  Replevin . 

REPLE- 


R  E  P 


R  E  S 


REPLEGIARE-de  averiif,  is  a  Writ  brough  t  by 
one  wholes  Cattle  are  difirained,  or  put  in  the 
Found,  upon  any  Can  ft  by  another,  upon  Surety 
given  to  the  Sheriff  to  ptdfecute  or  Anfwer  the 
Action  in  Law. 

REP LET  1X0 N  [  in  the  Cancn  Law]  is  where 
the  Revenue  of  a;  Benefice  is  l'ufficient  to  fill  or 
occupy  the  whole  Right  or  Title  of  the  Graduate 
who  holds  them. 

REPLEVIN  ,■  is  a  Writ  that  lies  where  a  Man 
is  Diltrained  for  Rent  or  other  Thing,  then  he  lhall 
have  this  Writ  to  the  Sheriff,  to  deliver  to  him  the 
Difirels*  and  filffil  find  Surety  to  purfue  his  Adion 
againfl  the  Difirainer  ;.  and  if  he  purfue  it  not,  or 
if  it  be  found1  or  judged  again  ft  him,  then  the  Di- 
ftrainer  lhall  have  again  the  DIfirels,  and  he  lhall 
have  in  Rich  Cafe  a  Writ  called,  Returnn  habendo. 
Goods  may  be  replevied  two  Ways,  v'it.  by  Writ, 
and  that  is  by' the  GommoriLaw;  or  by  Plaint, 
and  that  is  by  Statute  Law,  for  the  more  Ipeedy 
having  again  of  their  Cattle  and  Goods'. 

REPLEVISH,  lignifies  in  our  Law  the  letting 
any  one  to  Main Prife,  upon  Surety,  3  E.  i.  11. 

REPLICATION,  is  an  Exception  of  thelecond 
Degree,  made  by  the  Plaintiff,  upon  the  firfi  An. 
fwer  of  the  Defendant- :  It  is  alfo,  that  which  the 
Plaintiff  replies  to  the  Defendant’s  Anfwer  in 
Chancery,  which  is  either  General  or  Special. 

The  Special  is  grounded  upon  Matter  ariling 
out  of  the  Defendant’s  Anfwer,  &c. 

The  General  is  lo  called’  from  the  general  Words 
therein  ufed. 

REPORT*  [in  Law]  is  a  publick  Relation  of 
Cafes  Judicially  argued,  debated,  refolved,  or  ad¬ 
judged,  in  any  of  the  Ring’s  Courts  of  Juffice, 
with  the  Caule  and  Reaibns  of  the  fame  delivered 
by  the  Judges.  A  lib  when  the  Chancery ,  or  other 
Court,  refer  the  Hating  of  lbmeCale,or  comparing 
an  Account,  &c.  to  a  Mailer  of  Chancery,  or  other 
Referree,  his  Certificate  therein  is  called,  a  Report. 

REPOSE,  is  a  Term  kl  Painting,  lignifying  the 
Place  where  the  M&ffes,  or  great  Lights  and  Sha¬ 
dows  are  affembled  :  And  this  being  Well  under- 
Hood  hinders  the  Confufion  of  Objeds ;  fuffering 
not  the  View  to  be  con  traded  all  together,  but  to 
proceed  gradually  and  luccellivel-y  without  Di- 
fturbance. 

REPOSITION  of  the  Forejf ,  was  an  Ad  "Where¬ 
by  certain  ForeH  Lauds  being  made  Purlieu ,  upon 
View  ;  were  on-  a  Second  View  laid  to  the  ForeH 
again.  Manwood ,  ph.  1.  p.  178. 

REPRISALS,  Reprifalia,  [  in  the  Canon  Law J 
is  a  Right  which  Princes  have  to  retake  from  their 
Enemies*  fuc-h  Things  as  they  unjtiHly  detain  from 
them,  or  Thing  equivalent  to  them  :  Allb  Letters' 
granted  by  the  Prince  to  the  Subjed  to  do  the 
lame. 

REPRISES,  is  commonly  [in  Law J  taken  for 
Dedudions  and  Dufies  which  are  Yearly  paid  out 
of  a- Manor  and' Lands,  as  Rent-charge,  Rent-feck , 
Penjions,  Corrodies,  Annuities,  Fees  of  Stewards 
or  Bailiffs,  &c.  Wherefore,  when  we  Ipeak  of  the 
Clear- yearly  Value  of  a  Manor,  we  lay,  it  is  fo 
much  per  Annum  ultra  Reprifas,  beHdes  all  Re¬ 
ptiles; 

REPRIEVE  [in  Law]  is  properly  to  take  back, 
or  fufpend  a  Prilbner  from  the  Execution  and  Pro¬ 
ceeding  of  the  Law  for  that  time. 

REPTILS,are  all  thole  Creeping  Animals  Which 
TeH  upon  one  Part  of  their  Body  while  they  ad¬ 
vance  the  other  forward';  as, Adders,  Afps, Snakes, 
Earthworms,  &c. 
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RESARCELE'E  [in  Heraldry ] 
as  a  Crols  RefarcelUe  lignifies 
one  Crols,  as  it  were,  fewed  to 
another,  or  one  Crols  placed  up¬ 
on  another,  or  a  flenderer  Crols 
charged  upon  the  firfi,  as  in  the 
Figure. 


ILEP-Silver.  The  Ancient  Servile  Tenants  were 
bound  to  reap  their  Lord’s  Corn  :  But  to  be  ac¬ 
quitted  from  this  Duty,  they  fbmetimes  paid  an 
Acknowledgement  or  Compolition  in  Money, 
which  Money  was  called  by  this  Name  of  Rep- 
Silver. 

REPULSE,  or  ReaSlion.  It  is  one  of  the  Laws 
of  Nature,  (  Sir  I  fans  Newton’s  third  )  that  Re- 
pulfe,  or  ReaGion,  is  always  equal  to  Impulfeor 
Adion  :  that  is,  The  Adion  of  two  Bodies  one 
upon  another,  is  always  equal,  but  with  a  con¬ 
trary  Diredion  ;  in  other  Words,  the  fame  Force 
with  which  one  Body  firikes  upon  another,  is  re¬ 
turned  back  by  that  other  on  it,  and  the  Forces 
are  impreffed  with  Diredions  diredly  contrary* 
Thus,  if  one  Body  prels  or  draw  another,  ’tis  juft 
as  much  preft  or  drawn  by  it :  If  a  Man  prels  a 
Stone  with  his  Hand,  the  Stone  equally  prelfes  his 
Hand  ;  if  a  Horfe  draw  forward  any  Weight  by  a 
Rope,  the  Weight  equally  draws  back  the  Horfe; 
for  the’  Rope  being  equally  Hretch’d  both  ways, 
ads  upon  both  equally.  So  ?tis  in  all  Blows  and 
Strokes,  the  Thing  Hruck  (fuppole  with  a  Hammer) 
firikes  the  Hammer  with  equal  Force.  The  Iron, 
draws  the  Loadfione,  as  much  as  the  Loadfione 
draws  it  ;  as  will  appear  by  Experiments,  if  you. 
make  them  both  fiote  in  Water.  Thus  alfo  in  the 
Delcent  of  heavy  Bodies,  the  Stone  attrads  the 
Earth,  as  much  as  the  Earth  the  Stone;  or  the 
Earth  gravitates  as  much  towardsthe  Stone,  as  it 
doth  towards  the  Earth.  For  the  Motions  pro¬ 
duced  by  both  thefe  Gravitations  are  equal  in  bothy 
only  the  Stone  being  very  inconfiderable  in  refped: 
of  the  Bulk  of  the  Earth,  the  velocity  of  the  Earth 
towards  the  Stone  mufi  be  fo  too,  and  conlequent- 
ly  infenfible,  in  compaiifon  of  the  motion  of  the 
Stone  towards  it.  And  I b  it  is  univerfally  in  all 
the  Adions  of  Bodies ;  for  if  one  Body  ad  on 
another,  and  change  its  Motion  any  manner  of 
way,  that  other  Body  will  make  the  fame  Change 
in  the  Motion  of  this  Body,  but  with  a  contrary 
Diredion  :  So  that  by  thefe  Adions  there  are  made 
equal  Changes,  not  of  the  Velocities  but  of  the 
Motion  :  For  the  Changes  made  on  the  Velocities 
in  contrary  Diredions,  are  in  a  Reciprocal  Propor¬ 
tion  to  the  Bodies. 

RESCEIT,  is  an  Admifiion,  or  receiving  athird 
Perfon  to  plead  his  Right  in  a  Caufe  formerly 
commenced  between  other  two;  as  if  a  Tenant  for 
Life  or  Years  bring  an  Adion,  he  in  the  Reverfiou 
comes  in,  and  prays  to  be  received  to  defend  the 
Land,  and  to  plead  with  the  Demandants  The 
Civilians  call  this,  AdmiJJionem  tertii  pro  fuo  in - 
terejfe. 

Refceit  is  alfo  applied  to  an  Admittance  of  Plea, 
tho’  the  Controverfy  be  only  between  two. 

RESCISION  /  [in  the  Civil Law] ..is  an  Adion 

RESCISSIO  \  intended  for  the  annulling  or 
fetting  afide  of  an  Ad,  Con  trad,  or  the  like- 

RESCOUS,  or  Refcue ,  [in  Law]  is  aRelifiance 
againfi  lawful  Authority  ;  as  if  a  Bailiff,  or  other 
Officer,  upon  a  Writ  do  Arrefi  a  Man,  and  others 
by  Violence  take  him  away,  orprocurelus  Efcape, 
this  is  a'  Refcous  in  Fall :  So,  if  oaedifi'rain  Beafis 
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for  Damage  feafant  in  his  Ground,  and  as  fie  drives 
them  in  the  Highway  towards  the  Pound,  they 
enter  into  the  Owner's  Houfe,  and  he  withholds 
them  there,  and  will  not  deliver  them  upon  De- 
miand,  this  Detainer  is  a  Refcous  in  Lav).  It  is 
alio  ul’ed  for  a  Writ  which  lies  for  this  Fatt,  called 
Breve  de  Refcujj'u .  Refcous ,  in  Matters  relating  to 
Treafon,  isTreafon  ;  and  in  Matters  concerning 
Felony,  is  Felony. 

RESCUSSOR,  is  he  that  commits  fuch  a  Ref 
cons. 

RESCRIPT,  [in  th e  Civil  Law]  is  a  Letter  of 
the  Emperor  in  anfwer  to  particular  Perfons  who 
enquire  the  Law  of  him  :  But  if  it  be  fent  to  a 
Corporation,  or  any  Publick  Body  of  Men  who 
have  confulted  him,  then  they  call  it  a  Pragmatick 
SanSlion. 

RESEARCHING  [in  Sculpture*]  is  the  repair- 
ing  of  a  Call  Figure,  with  proper  Tools ;  or  the 
finifhing  it  with  Art  and  Exattnefs,  fo  that  the 
minuted  Parts  may  be  well  defined. 

RESERVATION  [in  Law]  lignifies  a  Keeping 
or  Providing  ;  as  when  a  Man  lets  his  Land,  he 
referves  a  Rent  to  be  paid  to  himfelf  for  his  Main¬ 
tenance.  Sometimes  it  lignifies  as  much  as  an  Ex¬ 
ception  ;  as  when  a  Man  lets  a  Houfe,  and  referves 
to  himfelf  one  Room,  that  Room  is  excepted  out 
of  the  Demile. 

RESE1SER,  is  taking  (or  refuming)  of  Lands 
again  into  the  Hands  of  the  King,  whereof  a  gene¬ 
ral  Livery ,  or  Oujler  le  Maine ,  was  formerly  mif- 
tifed,  contrary  to  the  Order  and  Form  of  Law : 
Stanif.  Prerog.  16.  See  Refumption. 

RESET  [in  Law]  the  receiving  or  harbouring 
an  Outlawed  Perfon. 

RESIaNCE,  or  Residence ,  lignifies  a  Man’s 
Abode  or  Continuance  in  one  Place  :  And  it  is  all 
one  indeed  with  Refdence  ;  but  that  Cuflom 
ties  this  only  to  Perfons  Ecclefiaflical. 

RESIDENCE,  is  a  Word  peculiarly  ufed  both 
in  the  Common  and  Canon-Law,  for  the  Continu¬ 
ance  or  Abode  of  a  Parlon  or  Vicar  upon  his  Be¬ 
nefice. 

RESIDUAL  Figure ,  in  Geometry,  lignifies  the 
remaining  Figure  after  Subtraftion  of  alelfer  from 
a  greater. 

RESIDUAL  Root  [in  Mathematichs]  is  one 
compofed  of  two  Parts  or  Members  only  connected 
together  with  the  Sign Thus  a — £,  or  5 — 3, 
is  a  Ref  dual  Root ;  and  is  fo  called,  becaule  its  true 
Value  is  no  more  than  its  ref  due  or  difference  be- 
tween  the  Parts  a  and  b. 

RESIGNATION,  is  a  Word  ufed  for  the  giving 
up  of  a  Benefice  into  the  Hands  of  the  Ordinary, 
otherwile  by  the  Canonifs  termed  Renunciation  : 
And  though  it  lignifies  all  one  in  Nature  with  the 
Word  Surrender ,  yet  it  is  by  Cuflom  retrained  to 
the  yielding  up  a  Spiritual  Living,  and  Surrender 
to  the  giving  up  of  Temporal  Lands  into  the 
Hands  of  the  Lord. 

RESIGNEE  [in  Law]  the  Party  to  whom  a 
Thing  is  religned. 

RESINA,  [  in  Pharmacy  and  Botany ,  ]  is  a  fat 
and  oleaginous  Liquor  flowing  either  Spontane- 
oully,  or  elfe  let  out  by  Incilion  from  any  Tree  or 
Plant.  It  will  not  dilfolve  in  Water,  but  in  Oil 
only,  and  is  ealily  inflammable. 

RESINE,  or  Rofne ,  of  Jalap,  Benjamin,  Scam- 
mony,  Turbith,  $r.  or  of  any  Vegetable  which 
abounds  with  Rolinous  Particles,  is  thus  made  in 
Chymiflry. 

The  Vegetable  grofly  Powdered,  is  put  into  a 


Matrafs,  and  then  well  reflified  Spirit  of  Wine  is 
poured  on  it  to  the  Height  of  four  Fingers  above 
the  Matter  ;  then  another  Matrals  hath  its  Neck 
fitted  and  luted  into  the  former  to  make  a  double 
Veiled ;  and  thus  the  Matter  is  digefted  for  three  or 
four  Days  in  a  Sand  Heat,  or  till  it  hath  given  a 
good  Tinfture  to  the  Spirit  of  Wine;  Then  the 
Diftblution  is  filtrated  ;  and  two  Thirds  of  the 
clear  Liquor  is  evaporated  off,  the  Remainder  is 
poured  into  a  large  Veiled  of  Water,  and  It  will 
turn  into  a  Milk,  and  the  Refne  will  in  time  pre¬ 
cipitate  to  the  Bottom  in  a  white  Powder.  It 
mull  be  waffl'd  and  dry’d  in  the  Sun,  and  it  will 
grow  hard  like  common  Rofn. 

RESISTENCE  of  the  Medium ,  is  the  Oppofiti- 
on  again  11,  or  Hindrance  of  the  Motion  of  any  Bo¬ 
dy  moving  in  a  Fluid ;  as  in  the  Air,  the  Water,  the 
./Ether,  Sc.  And  this ,  together  with  the  Gravity  of 
Bodies,  is  the  Caule  of  the  Ceifation  of  the  Moti¬ 
on  of  Projeftiles,  Sc.  This  Refiftence ,  in  Medi¬ 
ums  which  are  very  denfe  and  rigorous,  fo  that 
Bodies  can  there  move  but  very  flowly,  is  nearly  as 
the  Velocity  of  the  moving  Body  :  But  in  a  Medi¬ 
um  free  from  all  fuch  Rigor,  as  the  Squares  of  the 
Velocities,  Newt.  Princip.  P.  245.  For  by  the 
Attion  of  a  fwifter  Body,  there  is  communicated 
to  the  fame  Quantity  of  the  Medium,  a  greater 
Motion,  in  Proportion  to  that  greater  Swiftnefs  or 
Velocity ;  and  therefore  in  an  equal  Time,  (by 
reafon  of  the  greater  Quantity  of  the  Medium  be¬ 
ing  moved)  the  Motion  will  be  communicated  in  a 
duplicate  Ratio  :  But  the  Refillance  mull  always 
be  as  the  Motion  communicated,  becaufe  A&ion 
and  Re-aftion  are  equally  contrary. 

He  found  alfo  the  Thing  to  be  true  by  Experi¬ 
ment,  in  a  Pendulum  of  10  Feet  in  Length  ;  that 
the  Refiftence  again  ft  a  Globe  or  Ball  moving 
fwiftly  in  our  Air,  is  nearly  in  a  duplicate  Ratio 
of  its  Velocity :  But  if  it  move  flower,  a  little 
greater  than  in  that  Proportion,  P.  339. 

He  found  alfo  bypnaking  a  Leaden  Bullet  fwing 
as  a  Pendulum  in  a  Veffel  of  Water,  that  the  Re- 
liftance  of  Water  in  Proportion  to  Air,  is  as 
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Dr.  Wallis  hath  an  entire  Difcourfe  on  this  Sub- 
Eft  in  Phil.  Tranf.  N°.  i8<5,  where  he  premifes  as  a 
Lemma ,  That  fiippofing  all  other  Things  equal, 
the  Reliftence  of  Bodies  is  always  proportionable 
to  the  Velocity ;  fince  in  a  double  Degree  of  Ve¬ 
locity  there  is  twice  as  much  Air  to  be  moved  in 
the  fame  time,  Sc. 

As  to  the  different  Refiftences  which  Bodies  of 
different  Figures  will  find  in  pafling  through  any 
Medium,  Sir  If.  Newton  proves,  Prop.  34.  Theor. 

That  if  a  Globe  and  Cylinder  with  equal  Diame¬ 
ters  be  moved  according  to  the  Direftion  of  the 
Axis  of  the  Cylinder,  that  the  Globe’s  Refiftence 
will  be  but  half  of  the  Cylinders. 

And  in  the  following  Scholium,  he  fhews 
what  kind  of  Figure  revolving  round  an  Axis, 
will  generate  a  Solid  that  fhall  move  in  any  Me¬ 
dium,  with  the  leaft  Refiftence  ;  and  gives  a  Hint 
of  the  Ufe  that  this  may  be  of  for  Building  of  Ships. 

After  this,  leveral  Inveftigations  of  the  Figure  of 
a  roundifh  Solid,  which  fhould  move  through  a 
Medium  with  the  leaft  Refillance,  were  publifh’d 
by  the  Marquis  Hofpitaly  Bernoulli ,  and  very 
briefly  and  clearly  by  Mr .yohn  Craig  in  the  Phil. 
Tranf  ail.  N.  268.  Where  he  folves  the  Problem,  to 
determine  the  Curve,  by  whole  Rotation  round  an 
■Axis  ?  round  Solid  fhall  be  generated,  which  being 
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moved  according  to  the  Direction  of  that  Axis, 
Jhall  have  the  4eaft  Refidance  in  any  Medium. 

RES1STENCE  of  a  Fluid  Medium.  The  in¬ 
comparable  Sir  If  Newton  at  the  End  of  the  Lat. 
Edit,  of  bisOpticks,  Qu.  20.  faith  that  the  Reli¬ 
dence  of  Fluid  Mediums  arifes  partly  from  the  At¬ 
trition  of  the  Parts  of  the  Medium  ;  and  partly 
from  the  Vis  Inertia  Materia ,  or  Inactivity  of  Mat¬ 
ter.  And  fuppofing  a  Body  to  be  perfectly  fpbe- 
rical,  the  ReJiltencearifing  from  the  former  of  thefe 
two,  or  from  the  Attrition  of  the  Parts  of  the  Me¬ 
dium,  is  as  the  ReCtanglc  under  the  Diameter, 
and  the  Velocity  with  which  the  Body  moves. 
But  the  Relidenee  arilingfrom  the  Vis  Inertia ,  is 
as  the  Square  of  that  Produft.  And  by  this  diffe¬ 
rence  may  the  two  Kinds  of  Refidence  in  all  Me¬ 
diums  be  dillingu idled  :  And  lince  the  Kinds  are 
thus  didinft,  it  will  appear  that  the  Refiflence  of 
Bodies  which  are  of  a  proper  Magnitude  and  Ve¬ 
locity,  whether  they  move  in  Air,  Water,  Quick- 
diver,  or  in  any  other  Fluid,  will  almoft  all  arife 
from  the  Vis  Inertia  of  the  Parts  of  the  Fluid. 

For  that  Part  of  the  Relidence  of  any  Medium 
which  arifes  from  FriClion,  Attrition,  or  Tenaci¬ 
ty  of  the  Particles  of  the  Fluid,  may  be  diminish¬ 
ed,  by  fuppoling  the  Matter  to  be  divided  into 
fmaller  Particles,  and  thole  alfoto  berendred  mors 
fmooth  and  dippery.  But  that  Part  which  arifes 
from  the  Vis  Inertia  anfwers  in  Proportion  to  the 
Denfity  of  the  Matter,  and  can  neither  be  dimi» 
nilhed  by  dividing  the  Matter  into  fmaller  Parti¬ 
cles,  nor  by  any  other  Means,  than  by  the  Dimi¬ 
nution  of  the  Denfity  it  feif. 

Whence  it  is,  that  Denfity  of  Fluid  Mediums 
becomes  very  nearly  proportionable  to  the  Ref  fence. 
For  thole  "Liquors  which  differ  infenfibly  as  to 
Denfity,  as  Water,  Spirit  of  Wine,  Oil  of  Tur¬ 
pentine,  warm  Oil  of  Olives,  and  luch  like,  have 
very  little  difference  alfo  as  to  the  Force  of  Resi¬ 
lience.  Water  being  13  or  18  Times  lighter,  and 
confequently  rarer  than  Quick-filver,  hath  ltsRe- 
liftence  lels  than  that  of  Mercury  in  the  lame  Pro¬ 
portion,  as  he  tried  by  the  Experiment  of  Pendu¬ 
lums  fwimming  in  thole  two  Fluids.  The  common 
Air,  liich  as  we  ufually  breathe  in,  is  about  8  or  9 
hundred  Times  lighter,  and  rarer  than  Water,  and 
he  found  the  Reliflence  in  Air  to  be  lels  in  that 
Ratio ,  by  the  fame  Kind  of  Trials.  And  in  a 
thinner  and  rarer  Air,  the  Reliflence  muff  dill  be 
lefs ;  till  at  lad,  in  the  Thoughts  of  all,  it  will 
grow  infenfible.  A  Feather  in  the  exhauded  Re¬ 
ceiver  delcends  with  equal  celerity  as  a  Stone  or  a 
piece  of  Lead,  tho’  in  the  open  Air  it  find  a  very, 
great  Relidence  to  its  Defcent :  And  by  all  the  Ex¬ 
periments  he  could  make,  he  found  the  Relidence 
of  all  FluidMediumsto  depend  only  on  their  Den- 
iity,  and  a  little  on  their  Tenacity :  But  there  mult 
needs  be  another  Sort  of  Relidence,  if  the  Pores 
of  all  Fluids  were  filled  with  another,  yet  more 
Subtle  Matter  or  Fluid.  Now  if  the  Refidence  in 
the  Exhaufed  Receiver  of  the  Air-Pump,  Should 
be  only  a  100  Times  lels  than  in  the  common  Air, 
it  would  be  a  Million  of  Tunes  lels  than  that  of 
Quick-filver  :  But  rt  is  certainly  much  lefs  than 
that,  and  much  led  yet  in  the  Celedial  Spaces  or 
Regions  at  2  or  300  Miles  in  Height  above  our 
Earth.  For  the  Honourable  Mr.  Boyle  hath  fhevvn 
that  Air  may  be  rarified  in  Glafs  Yeffels  to  above 
10000  Times  its  natural  State,  and  the  Celedial 
Reg'onsunuft  be  much  more  empty  of  Air,  than 
any  Space  which  we  can  here  evacuate  by  an  Air- 
Pump  :  Becaule  lince  our  Air  is  here  comprtlTed 
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by  t  lie  Weight  of  the  Incumbent  Atmofphere,  and 
its  Denfity  proportionable  to  that  comprelling 
Power ;  it  will  follow  byGalculation,  that  the 
Air,  at  7  Miles  above  the  Earth's  Surface,  will  be 
4  Times  as  rare,  as  litre  ;  at  the  Didance  of  14 
Miles,  16  Times  as  rare  ;  and  lo  on  in  the  fame 
Ratio  :  So  that  at  the  Didance  of  210  Miles  from 
the  Earth, the  Air  will  be  ioooooocooooococoooo^ 
or  to  Millions  of  Millions  of  Millions  of  Times 
thinner  or  rarer  than  ’tis  here. 

We  find  that  Heat  conduces  much  towards  the 
Fluidity  of  many  Bodies,  by  dimirufhing  their 
Tenacity  ;  for  it  renders  many  Bodies  (as  all  Me¬ 
tals  and  fome  Minerals)  Fluid,  which  are  not 
naturally  fo;  and  it  increafes  the  Fluidity  of  Te¬ 
nacious  Liquors,  fuch  as  Oil,  Balfams,  Honey, 
and  by  that  Means  diminifhes  the  Power  of  their 
Refidence.  And  yet  it  doth  not  much  diminifh. 
the  Relidence  of  Water  which  it  mud  certainly 
do,  if  any  confiderable  Degree  of  the  Refidence 
of  that  Fluid  arofe  from  the  Attrition  or  Tenacity 
of  its  Particles.  And  therefore  we  may  fairly  con¬ 
clude  that  the  Refidence  of  Water  arifes  chiefly 
from  the  Vis  Inertia  of  its  Matter.  And  conle- 
quently,  if  the  Celedial  Regions  or  Spaces,  were 
equally  denfs  with  Water,  they  could  not  have  a 
much  lefs  Refidence  than  it  :  If  they  were  as 
denfe  as  Quickfilver,  they  would  have  a  Reli¬ 
dence  near  as  great  as  that :  And  if  they  were 
perfe&ly  and  completely  denfe,  or  full  of  Matter 
without  any  Pores  or  Vacuities  at  all  interfperfed, 
they  would  have  a  much  greater  Refidence  than 
Quickfilver.  A  Globe  perfectly  folid ,  in  fuch  a 
Medium ,  would  lofe  above  half  of  its  Motion ,  before 
it  could  move  three  of  its  own  Diameters  in  Length. 
And  a  Globe  not  perfeftly  folid,  fuch  as  are  thofe 
of  the  Planets,  would  be  dopt  much  fooner.  Where¬ 
fore  there  is  a  Neceffity  of  fuppofing  that  the  Re, 
gions,  where  the  Planets  and  Comets  move,  diould 
be  devoid  of  all  Matter  :  Except  perhaps  fome  very 
thin  and  line  Vapours  and  Exhalations,  or  Effluvia 
which  may  arife  from  the  Atmofphere  of  the  Earth 
of  the  Xffanets  and  Comets.  That  Fictitious  Sub^ 
tile  Matter  therefore  with  which  fome  have  filled 
the  Heavens,  is  by  no  means  uleful  for  the  Solu¬ 
tion  of  the  Phanomena  of  Nature  ;  lince  the  Mo¬ 
tions  of  the  Planets  and  Comets  may  be  much 
better  explained  without  the  Laws  of  Gravity  ; 
and  Gravity  it  felf  hath  never  yet  been  well  ac- 
counted  for  by  that  Subtile  Matter.  In  Reality, 
that  Subtile  Matter  can  only  ferve  to  obdruff  and 
didurb  the  Motions  of  the  Heavenly  Bodies,  and, 
if  there  were  any  fuch  thing,  would  dedroy  and 
overthrow  the  Courfe  and  Order  of  Nature.  And 
if  you  fuppofe  it  interfperfed  alfo  within  the 
hidden  Pores  and  Meatus  of  Bodies,  it  will  do  no¬ 
thing  there  but  dop  and  obftruff  the  Vibrating  Mo¬ 
tions  of  the  Particles  of  Matter,  in  which  their 
Heat  and  all  their  Energv  and  Affive  Power  con- 
fills.  And  as  it  is  of  no  Ufiebut  to  cH  Milchief, 
lo  there  are  no  good  Reafons  at  all  to  induce  us  to 
believe  the  Exiftence  of  any  fuch  thing  as  a  Ma¬ 
teria  Sitbtilis  in  their  Senfe. 

RESISTENCE  of  Fluid  Mediums ,  to  the  Mo¬ 
tion  of  falling  Bodies. 

The  Refi  (fences  are  as  the  Squares  of  the  Celeri¬ 
ties,  and  therefore  every  where  in  correfpondent 
Points,  as  the  Squares  of  the  Arches  deferibed  by 
the  DeCent,  in  which  Ratio  alfo,  the  Retarda¬ 
tions  are  ;  but  as  each  of  them  keep  the  lame 
Proportion  in  correfponding  Points,  the  Sums  of 
them  all  will  be  in  the  fame  Proportion  :  thatas, 
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the  whole  Retardations,  which  are  the  Defers  of 
the  Arches  defcribed  in  the  Liquid,  from  the 
Arches  to  be  delcribed  in  Vacuo,  or,  which  is  the 
lame,  the  Difference  between  the  Arches  defcribed 
in  the  Deicent,  and  the  next  Alcent  ;  therefore 
thefe  Differences,  if  the  Vibrations  are  not  very 
unequal,  are  nearly  as  the  Squares  of  the  Arches 
delcribed  by  the  Defcent ;  which  is  alio  confirm’d 
by  Experiments  in  greater  Vibrations ;  for  in  thele 
the  Proportion  of  Relillence,  here  conlidered, 
obtains. 

A  Body  freely  defcending  in  a  Fluid,  is  accele¬ 
rated  by  the  refpeftive  Gravity  of  the  Body, 
which  continually  afts  upon  it,  yet  not  equally, 
as  in  a  Vacuum  ;  the  Relillence  ot  the  Liquid  oc* 
calions  a  Retardation,  that  is,  a  Diminution  of 
Acceleration,  which  Diminution  increales  with 
the  Velocity  of  the  Body  :  Now  there  is  a  certain 
Velocity,  which  is  the  greateft  a  Body  can  ac¬ 
quire  by  falling  ;  for  if  its  Velocity  be  fuch,  that 
the  Relillence  anling  from  it  becomes  equal  to  the 
refpeftive  Weight  of  the  Body,  its  Motion  can  no 
longer  be  accelerated  ;  for  the  Motion  here  con¬ 
tinually  generated  by  the  refpeftive  Gravity,  will 
be  deilroy’d  by  the  Refifftnce,  and  the  Body 
forc’d  to  go  on  equably  ;  a  Body  continually 
comes  nearer  and  nearer  to  this  greateft  Celerity, 
but  can  never  attain  to  it. 

When  the  Denlities  of  a  Liquid  Body  are  given, 
the  refpeftive  Weight  of  the  Body  may  be  known  ; 
and  by  knowing  the  Diameter  of  the  Body,  it 
may  be  found  from  what  Height  a  Body  falling 
in  Vacuo ,  can  acquire  fuch  a  Velocity,  as  that 
the  Relillence  in  a  Liquid  lhall  be  equal  to  that 
refpeftive  Weight,  which  will  be  the  greateft  Ve¬ 
locity  above-mention’d. — If  the  Body  be  a  Sphere, 
rt  is  known  that  a  Sphere  is  equal  to  a  Cylinder 
of  the  fame  Diameter,  whole  Height  is  two  third 
Parts  of  that  Diameter  ;  which  Height  is  to  be 
increafed  in  the  Ratio  wherein  the  refpeftive 
Weight  of  the  Body  exceeds  the  Weight  of  the 
Liquid,  in  order  to  have  the  Height  of  a  Cylin¬ 
der  of  the  Liquid,  wbofe  Weight  is  equal  to  the 
refpeftive  Weight  of  the  Body  ;  but  if  you  dou¬ 
ble  this  Height,  you  will  have  a  Height  from 
which  a  Body  falling  in  Vacuo ,  acquires  fuch  a 
Velocity,  as  generates  a  Relillence  equal  to  this 
relpeftive  Weight,  and  which  therefore  is  the 
greateft  Velocity  which  a  Body  can  acquire  falling 
in  a  Liquid  from  an  infinite  Height :  Lead  is  eleven 
times  heavier  than  Water,  wherefore  its  relpeftive 
Weight  is  as  to  the  Weight  of  Water,  as  10  to  1  : 
Therefore  a  Leaden  Ball,  as  it  appears,  from 
what  has  been  faid,  cannot  acquire  a  greater  Ve¬ 
locity  in  falling  in  Water  than  it  would  acquire 
in  falling  in  Vacuo ,  from  an  Height  of  13  f  of  its 
•Diameter.  7 

A  Body  lighter  than  a  Liquid,  and  alcending 
in  it  by  the  Aftion  of  the  Liquid,  is  moved  ex- 
aftly  by  the  fame  Laws  as  an  heavier  Body  falling 
in  the  Liquid  ;  wherever  you  place  the  Body,  it 
is  fuftained  by  the  Liquid,  and  carried  up  with  a 
Force  equal  to  the  Difference  of  the  Weight  of  the 
Quantity  of  the  Liquid,  of  the  fame  Bulk  as  the 
Body,  from  the  Weight  of  the  Body  :  Therefore 
you  have  a  Force  that  continually  afts  equably 
upon  the  Body,  by  which  not  only  the  Aftion  of 
the  Gravity  of  the  Body  is  deliroyed,  lo  as  that 
it  is  not  to  be  conlidered  in  this  Cale,  but  the  Bo¬ 
dy  is  alfo  carried  upwards  by  a  Motion  equably 
accelerated,  in  the  lame  manner  as  a  Body  heavier 
than  a  Liquid  delcends  by  its  refpeftive  Gravity  ; 


but  the  Equability  of  the  acceleration  is  deftroy- 
ed  in  the  lame  manner  by  the  Relillence,  in  the 
alcent  of  a  Body  lighter  than  the  Liquid,  as  it  is 
deliroyed  in  the  Defcent  of  a  Body  heavier. 

When  a  Body  fpecificaily  heavier  than  a  Fluid 
is  thrown  up  in  it,  it  is  retarded  upon  a  double' 
account;  on  account  of  the  Gravity  of  the  Body, 
and  on  account  of  the  Relillence  of  the  Liquid  ; 
confequently  a  Body  riles  to  a  lels  Height,  than  it 
would  rife  in  Vacuo  with  the  lame  Celerities  :  But 
the  Defefts  of  the  Height  in  a  Liquid  from  the 
Heights  to  which  a  Body  would  rife  in  Vacuo  with 
the  fame  Celerities,  have  a  greater  Proportion  to 
each  other  than  the  Heights  themfelves ;  and  in 
lels  Heights,  the  Defefts  are  nearly  as  the  Squares 
of  the  Heights  in  Vacuo . 

RES1STENCE  cf  the  Air  to  the  Motion  of  Pro¬ 
jects.  In  Phil.  Tran.  N.  i8(5.  There  is  the  Mea- 
fure  of  tins  given  very  largely  and  accurately  by 
Dr .  Wallis:  He  lays  down  at  firft  this  Lemma. 
That  the  Refifence  of  Bodies  is  proportional  to 
their  Celerity  ;  and  then  branches  out  into  all  the 
particular  Varieties  that  can  well  be  imagined, 
and  at  laft  computing  different  Mediums  one  with 
another,  he  concludes  their  different  Reliftences  to 
be  as  their  Speciftck  Gravities,  obftrufted  from  the 
Vilcidity  of  the  Particles  of  fome  Fluids :  and 
alfo  that  the  fpecificaily  heavier  Projtft  once  in 
Motion  (being  equally  fwift  with  another  that  is 
lighter,  Sc.)  will  move  through  the  fame  Medi¬ 
um  more  ftrongly  in  Proportion  to  its  greater  in- 
tenfive  or  fpeciftck  Gravity. 

In  the  Ada  Eruditorum  Lipfice  for  "July  1684, 
Mr.  G.  G.  Leibnitz,  propol'es  lome  New  Demonftra- 
tions  about  the  Reliftences  of  Solid  Bodies ;  which 
are  very  Geometrical  and  Curious. 

And  in  the  Leipfick  Afts  for  January  1689.  He 
reduces  his  Thoughts  on  this  Subjeft  into  a  Dilfer- 
tation  :  Entitled,  A  Difcourfe  concerning  the  Re- 
fiftence  of  Mediums ,  and  the  Motion  of  Projects 
in  refijling  Mediums. 

As  to  the  Geometrical  Confi derations  of  the  Re- 
fiftence  of  Bodies  of  different  Figures  in  one  and 
the  fame  Medium  ;  Mr.  James  Bernouli  in  the 
Atta  Lipf.ce  for  May  1(593.  gives  thefe  Rules.' 

1.  If  an  Ifofcles  Triangle  be  moved  in  the  Fluid 
according  to  theDirefticn  of  a  Line  which  is  Nor¬ 
mal  to  its  Bale  ;  firft  with  the  Vertex  foremoft, 
and  then  with  its  Bale  ;  the  Reliftences  will  be  of 
the  Legs,  and  as  the  Square  of  the  Bale,  and  as 
the  Sum  of  the  Legs. 

2.  The  Reftftence  of  a  Square  moved  according 
to  the  Dirtftion  of  its  Side,  and  of  its  Diagonal, 
is  as  the  Diagonal  to  the  Side. 

3.  The  Relillence  of  a  Circular  Segment  (left 
than  a  Semicircle)  carried  in  a  Direction  perpen¬ 
dicular  to  its  Bafts,  when  it  goes  with  the  Bale 
foremoft,  and  when  with  its  Vertex  foremoft  (the 
lame  Direftion  and  Celerity  continuing,  which  ft 
all  along  luppofed)  is  as  the  Square  of  the  Dia¬ 
meter,  to  the  fame  lels  of  the  Square  of  the  Bale 
of  the  Segment. 

Cor.  Flence  the  Reliftences  of  a  Semi-circle 
when  its  Bale,  and  when  its  Vertex  goes 
foremoft,  are  to  one  another  in  a  Selquialte- 
ral  Ratio. 

4.  A  Parabola  moving  in  the  Direftion  of  its 
Axis,  with  its  Bafts,  and  then  its  Vertex  fpremolt, 
hath  its  Reliftences,  as  the  Tangent-  to  an’ Arch  of 
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ft  Circle  whole  Diameter  is  equal  to  the  Parame¬ 
ter,  and  the  Tangent  equal  to  half  the  Balls  of  the 
Parabola. 

5.  The  Ref  lienees  of  an  Hyperbola,  or  a  Semi- 
Elliplis  ;  when  the  Bale  and  when  the  Vertex  goes 
foremoft,  may  be  thus  computed  ;  Let  it  be,  as 
the  Sum  ( or  Difference )  of  the  Tranverle 
Axis,  and  Latus  ReSlum ;  is  to  the  Tranlverle 
Axis :  :  So  is  the  Square  of  the  Latus  ReSlum ,  to 
the  Square  of  the  Diameter  of  a  certain  Circle  ; 
in  which  Circle  apply  a  Tangent  equal  to  half 
the  Balis  of  the  Hyperbola  or  Ellipfis.  Then  fay 
again,  as  the  Sum  and  Difference  of  the  Axis  and 
Parameter,  is  to  the  Parameter  ;  lo  is  the  afore- 
l’aid  Tangent  to  another  Right-line.  And  further, 
as  the  Sum  (or  Difference)  of  the  Axis  and  Pa¬ 
rameter,  is  to  the  Axis :  :  So  is  the  circular  Ark 
correfponding  to  the  aforefaid  Tangent,  to  ano¬ 
ther  Arch.  This  done,  the  Refiftences  will  be  as 
the  Tangent  to  the  Sum’  (or  Difference)  of  the 
Right-line  thus  found,  and  that  Ark  lalt  menti¬ 
oned. 

6.  In  General,  the  Refiftences  of  any  Figure 
tvhatfoever  going  now  with  itsBafe  foremoft,  and 
then  with  its  Vertex,  are  as  the  Figures  of  the  Ba¬ 
lis  to  the  Sum  of  all  the  Cubes  of  the  Element  a 
of  the  Balis  divided  by  the  Squares  of  the  Ele¬ 
ment  a  of  the  Curve  Line. 

All  which  Rules  he  thinks  may  be  of  Ufe  in  the 
Fabrick  or  Conftru&ion  of  Ships,  and  in  perfect¬ 
ing  the  Art  of  Navigation  univerlally.  As  alfo 
for  determining  the  Figures  of  the  Bobs  of  Pendu¬ 
lums  for  Clocks. 

RES  Nati/rales  :  Natural  Things  are  Three  ; 
Health,  the  Caufes  of  Health,  and  its  Effects. 
Others  reckon  Seven  ;  as  the  Elements,  Tempera¬ 
ments,  Humours,  Spirits,  Parts,  Faculties,  Actions ; 
but  Elements  and  Temperaments  belong  to  Natural 
Philofophy  ;  Humours,  Spirits  and  Parts,  are  rec¬ 
koned  amongft  the  Caules  of  Health,  which  con- 
jiff  of  a  good  Temperature,  and  a  due  Conforma¬ 
tion  ;  Faculties  and  ACtions  are  comprehended 
under  the  EfteCts  of  Health.  Blanchard. 

RES  Non-naturales :  Things  that  are  not  Na¬ 
tural,  are  Six  ;  Air,  Meat  and  Drink,  Motion  and 
Reft,  Sleeping  and  Waking,  the  AffeCtions  of  the 
Mind,  Things  that  are  let  out  of,  and  Things  re¬ 
tained  in  the  Body.  They  are  fo  called,  becaule 
that  if  they  exceed  their  due  Bounds,  they  often 
occalion  Dileafes.  Blanchard. 

RESOLVEND,  a  Term  in  the  Extraction  of 
the  Square  and  Cube  Roots,  8c.  fignifying  that 
Number  which  ariles  from  augmenting  the 
Remainder  after  Subtraction,  by  drawing  down 
the  next  Square  Cube,  8c.  and  writing  it  after  the 
laid  Remainder. 

RESOLUTION  [in  Mathematicks J  is  a  Me¬ 
thod  of  Invention,  whereby  the  Truth  or  Fall- 
hood  of  a  Propofition,  or  its  Poflibility  or  Im- 
pofiibility  is  difeover’d,  in  an  Order  contrary  to 
that  of  Synthejif ,  or  Compolition  :  For  in  this 
analytical  Method,  the  Propofition  is  propofed 
as  already  known,  granted,  or  done  ;  and  then  the 
Conlequences  thence  deducible -are  examined,  till 
at  lalt  you  come  to  fome  known  Truth  or  Fall- 
hood,  or  Impoffibility,  whereof  that  which  was 
propofed  is  a  necelfary  Conlequence,  and  from 
thence  juftly  conclude  the  Truth  or  Impoffibility 
of  the  Propofition  :  Which  if  true,  may  then  be 
demon  fixated  in  a  Synthetical  Method.  This  Me¬ 
thod  of  Relolution  conliffs  more  in  the  Judgment, 
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Penetration,  and  Read  in  els  of  the  Enquirer  or 
Artift,  than  in  any  particular  Rules :  Tho’  thole 
of  Algebra  are  of  neceftary  Ufe,  and  a  good  Trea- 
fure  of  Geometry  in  his  Head  will  be  of  great  Ad¬ 
vantage  to  him  in  all  manner  of  Investigations. 

RESOLUTION  [in  Phyjicks~\  is  the  Reduction 
of  a  Body  into  its  original  or  natural  State,  by  a 
Diffolution  or  Separation  of  its  aggregated  Parts. 

RESOLUTION  [in  Chymijlry\  is  the  Reducti¬ 
on  of  a  Mai’s,  or  mix’d  Body,  into  its  component 
Parts,  or  firft  Principles,  by  a  proper  Analysis. 

RESOLUTION  [in  AluJIc ¥]  is  when  a  Canon 
or  perpetual  Fugue  is  not  written  all  on  the  lame 
Line,  or  in  one  Part  ;  but  all  the  Voices  which 
are  to  follow  the  Guido ,  or  firft  Voice,  are  writ¬ 
ten  ieparately,  either  in  Score,  i.  e.  in  Ieparate 
Lines,  or  in  ieparate  Partsy  with  the  Paules  that 
are  to  be  obferved  by  each  in  the  beginning  and 
in  the  Tone  proper  to  each. 

RESORT,  or  Rejlort ,  is  a  Law  Word,  properly 
uied  in  a  Writ  of  Tail  of  Coulenage,  as  Defcent  is 
in  the  Writ  of  Right. 

RESPECTU  Computi  Vice-Comhis  habendo :  Is 
a  Writ  for  the  refpiting  a  Sheriff’s  Accounts,  on 
juft  Occalion  delivered  to  the  Treafurer-  and  the 
Barons  of  the  Exchequer,  Regijl.fol.  139  8  179. 

RESPIRATION,  ’ AvcLTrvQii)  includes  both  In- 
and  Expiration,  and  is  an  alternate  Dilatation  and 
Contraction  of  the  Cheft,  whereby  the  Air  is  taken 
in  by  the  Wind-pipe  for  the  accenfton  of  the  Blood, 
and  by  and  by  is  driven  out  again  with  other  vapo¬ 
rous  Effluviums.  The  Caufe  of  Refpiration  does 
not  feem  to  confift  ip  the  dilatation  and  contratti- 
on  of  th e  Thorax,  as  is  commonly  thought,  but  in 
the  contra£!ion  of  the  Tunic ,  which  covers  the  up¬ 
per  part  of  the  Oefophagus  and  the  Wind-pipe ,  as 
far  as  its  cloleft  Recedes.  Blanchard. 

There  are  many  Opinions  about  the  Ufes  of 
Refpiration  :  Some  think  the  chief,  if  not  the  foie 
Defign  of  it,  is  to  cool  and  temper  the  Heat  of  the 
Blood,  and  the  Heart. 

Others  will  have  the  Subftance  of  the  Air  to  get 
by  Refpiration  into  the  Veifels  of  the  Lungs  to 
the  left  Ventricle  of  the  Heart,  not  only  thereby 
to  cool  the  Blood,  but  alfo  help  to  generate  aerial 
Spirits.  This  was  the  Opinion  of  Hippocrates , 
Ariftctle ,  and  Galen. 

Others  take,  with  more  Probability,  Refpiration , 
to  ferve  for  the  Ventilation  of  the  Blood  in  the 
Lungs,  in  its  Paffage  through  them,  whereby  ’tis, 
disburdened  of  many  excrementitious  Steams  and 
fuperfiuous  Serolities,  which  are  carried  off  by  the 
Breath  in  Expiration  ;  fo  that  the  Blood  may  be 
advantageoully  depurated,  by  what  is  carried  oft' 
by  the  Emun&ory  of  the  Lungs. 

In  the  Phil  of.  Tranf.  N°.  65,  there  is  a  very 
pretty  account  of  the  Caufe  and  Manner  of  Re¬ 
fpiration,  by  the  Famous  Laur.  Bellini. 

RESPIRATION.  How  fuch  Globules  of  the 
Blood  as  by  uniting  together  in  the  Veins,  from 
others  too  large  for  any  Secretion,  and  are  there¬ 
fore  necelTanly  afterwards  broken  on  the  Lungs  by 
the  Force  of  Refpiration,  Dr.  Keil  fiiews  in  his 
Animal  Secretion ,  p.  24,^.  And  to  eftim^te  the 
Force  by  which  the  Air  is  thruft  out  of  the  Lungs 
in  Exfpiration,  he  took  a  thin  Hog’s  Bladder, 
which  he  could  eafily  blow  up  with  the  Breath  of 
one  Exfpiration  ;  and  having  moiftened  it,  that  it 
might  neither  relift  the  Air  in  blowing  up,  nor 
the  Weights  which  were  laid  upon  it  ;  he  fix’d  a 
imall  Tube,  whofe  Diameter  was  —  part  of  an 
Inch,  to  the  Neck  of  the  Bladder  ;  and  then  fill¬ 
ing 
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ing  the  Bladder  with  Air,  he  put  a  Weight  of  ilb. 
42.  on  the  Top  of  it  :  and  repeating  the  Experi¬ 
ment  leveral  Times,  he  found  that  tins  Weight 
fqueezed  all  the  Air  out  of  the  Bladder,  through 
the  finall  Tube,  in  the  Space  of  25  Vibrations  of 
a  Pendulum,  1  winging  Seconds  ;  and  by  a  Calcu¬ 
lation  which  he  there  gives,  he  found  the  Force 
by  which  the  Air  is  forced  out  of  the  Lungs  at 
every  Exfpiration  to  be  equal  to  too  lb.  Weight  : 
and  therefore,  ACiion  and  ReaSlion  being  equal , 
tire  Preffure  of  the  Air  upon  the  Lungs  every  Ex- 
ipivation,  muft  be  equal  to  the  Preifurc  of  10 olb. 
Weight.  That  is,  fup poling  the  Gravity  of  the 
Air  to  be  always  the  lame,  and  the  Diameter  of 
the  Tr'achcea  the  fame  alio  in  every  Exfpiration. 
But  lince  we  find  by  the  Barometer,  that  there  is 
3  Inches  difference  between  the  greateff  and  the 
leaf!  Gravity  of  the  A.rr,  which  is  the  Tenth-part 
of  its  greateff;  Gravity  ;  there  muft  be  likewile 
the  Difference  of  10 lb.  Weight  in  its  Preffure  upon 
the  Lungs  at  one  Time  more  than  at  another.  He 
thinks  no  one  can  doubt  but  that  this  Preffure  of 
the  Air  on  the  Lungs  in  breathing,  is  fufficient  to 
break  the  Globules  of  the  Blood,  and  to  diffolve 
all  the  Cohefions  they  might  contratt  in  their 
Circulation  through  the  Veins  and  Arteries.  And 
when  the  Blood  is  thus  diffblved  and  thrown  out 
by  the  Heart  into  the  Aorta ,  ’tis  evident  that  the 
Re-union  of  the  Particles  requires  more  or  lels 
Time,  according  to  their  feveral  attractive  Pow¬ 
ers,  even  though  they  all  moved  with  the  fame 
Velocity ,  and  in  the  fame  Direction'. 

But  neither  does  this  happen,  for  a  Fluid  moves 
through  a  Cylinder  or  Conical  Veffel  (filch  as  the 
Arteries  are)  with  a  greater  Velocity  at  the  Axis, 
than  at  the  Sides.  And  again,  the  Blood  isthruff 
into  the  Aorta ,  by  the  whole  Force  of  the  Heart : 
and  Fluids  when  they  are  preffed,  prefs  undequa - 
qr.e  i  bv  which  means  the  Arteries  are  dilated,  and 
the  Blood  moves  not  only  forwards,  but  likewile 
prefles  perpendicular  on  the  Sides  of  the  A.rteries : 
and  as  the  Sides  of  the  Arteries  (  being  elaftick) 
Teturn,  they  prefs  the  Blood  from  them  every  way, 
which  muff  produce  an'Inteftine  Motion,  and  fo 
hinder  the  Attraction  of  the  Particles;  and  by  this 
frequent  and  ftrong  Cohefion  of  the  Particles  of 
the  Blood  again  ft  the  Sides  of  the  great  Arteries, 
the  Cohefions  of  the  Particles,  if  any  of  them  hap¬ 
pen  to  unite,  will  be  immediately  diffblved.  A- 
gain,  this  inteftine  Motion  muft  greatly  increafe 
on  the  account  that  many  of  the  Particles  of  the 
Blood  are  elaftick  :  For  by  this  Refiftence  of  the 
Sides  of  the  Veffels,  they  muft  neceffarily  hit  one 
againft  another ;  and  being  elaftick,  refieft  from 
one  another,  and  fo  increafe  the  inteftine  Motion 
of  the  Blood. 

On  this  inteftine  Motion  of  the  Blood  its  Heat 
depends ;  which  therefore  is  every  where  propor¬ 
tional  to  the  Impetus  of  the  Particles  againft  the 
Sides  of  the  Veffels ;  fuppoffng  the  Elafticity  of 
the  Particles  every  where  the  lame.  But  the  Im¬ 
petus  of  the  Particles  againft  the  Sides  of  the  Vel- 
iels  decreafes,  as  the  Sum  of  the  Cavities  of  the 
Veffels  increafes :  and  confequently  where  the 
Sum  of  the  Cavities  of  the  Veffels  is  greateff,  there 
the  inteftine  Motion  of  the  Blood  is  leaft,  'and  the 
attractive  Power  of  the  Particles  ( cateris  paribus ) 
is  greateff. 

RESPITE,  a  Word  ufed  in  Law,  for  Delay, 
Forbearance,  or  Continuance  of  Time. 

<  RESPITE  of  Homage,  is  the  forbearing  of  Ho- 
mage ,  which  ought  firlt  of  all  to  be  performed  by 


the  Tenant  that  holdeth  by  Homage  ;  and  it  had 
the  moft  frequent  Ufi  in  fuch  as  held,  by  Knights 
Service  in  Capite ,  who  did  pay  into  the  Exchequer 
every  fifth  Term,  fome  final!  Sum  of  Money,  to 
be  refpited  the  doing  of  their  Homage.  See  the 
Stat.  12.  Car.  2.  cap.  24.  whereby  this  is  taken 
away  as  a  Charge  incident  or  arifing  from  Knights 
Service. 

RESPONSALIS  [in  Law]  he  who  gives  an  An- 
fwer,  is  he  that  appears  for  another  in  Court  at  a 
Day  alligned  :  As  if  Ejfoigniator  came  only  to  de¬ 
clare  the  Caufe  of  the  Parties  Abfence,  whether 
Demandant  or  Tenant ;  and  Refponfalis  came  for 
the  Tenant,  not  only  to  excufe  his  Abfence,  but 
alfb  fignify,  what  Trial  he  meant  to  undergo. 

REST,  in  Mufick.  See  Paufe. 

RESTITUTIO  in  Integrum,  is  a  Writ  cf  Re- 
ftitut-ioh  to  put  aPerfon  into  Re-poffeffion  of  fuch 
Lands  and  Tenements,  as  thofe  whereof  he  had 
been  wrongfully  diffetzed. 

RESTITUTION,  the  returning  of  elaffical 
Bodies  forcibly  bent  to'  their  natural  State,  is  cal¬ 
led  the  Motion  cf  Refitution. 

RESTITUTION  [in  Law]  fignifies  the  yield¬ 
ing  up  again,  or  reftoring  of  any  Thing  unlaw¬ 
fully  taken  from  another:  As  alfo  the  fitting  him 
in  Poffellions  of  Lands  or  Tenements  that  hath 
been  unlawfully  diffeifid  of  them. 

RESTITUTION^  extraffi  ab  Ecclefia ,  is  a 
Wnttoreftore  a  Man  to  the  Church,  which  he  had 
recovered  for  his  Sanftuary,  being  1’ufpeCted  of  Fe¬ 
lony. 

REST1TUTIONE  Temporalium ,  is  a  Writ  that 
lies  where  a  Man  being  elected  and  confirmed  Bi~ 
Jhep  of  any  Diocefe,  hath  the  King’s  Royal  Affent 
thereto  for  the  Recovery  of  the  Temporalities  or 
Barony  of  the  laid  Bifhoprick  ;  and  it  is  directed, 
from  the  King  to  the  Efcheator  of  the  County. 

RESS  AUT  [in  Architecture]  the  EfteCt  of  a 
Body  that  either  projects  or  finks,  i.  e.  ftands  ei¬ 
ther  more  out  or  in  than  another  ;  fo  as  to  be  out 
of  the  Line  or  Level  with  it. 

REST  [in  Phyfcks]  the  Continuance  of  a  Body 
in  the  lame  Place  ;  or  it  is  continual  Application 
or  Contiguity  to  the  lame  Parts  of  the  ambient 
or  contiguous  Bodies. 

RESTRAINT,  is  when  any  A.Ction  is  hindred 
or  flopped  contrary  to  Volition  or  Preference  of 
the  Mind. 

RESUMMONS  [in  Law]  fignifies  a  Second 
Summons,  and  Calling  of  a  Man  to  anfwer  an 
AClion,  where  the  Firf  Summons  is  defeated  upon 
any  Occafion,  as  the  Death  of  the  Party,  or  the 
like. 

RESUMPTION,  in  a  large  Senfi,  fignifies  the 
taking  again  into  the  King’s  Hands  fuch  Lands  or 
Tenements,  as  before,  upon  falfe  Suggeftion,  or 
other  Error,  he  had  delivered  to  the  Heir,  or 
granted  by  Letters-Patent  to  any  Man. 

RETAINING  Fee,  is  the  fir'll  Fee  given  to 
any  Serjeant  or  Counfillor  at  Law,  whereby  to 
make  him  Pure  that  he  lhall  not  be  on  the  con¬ 
trary  Part. 

RETE  Mirabile.  In  thole  Creatures,  that  have 
the  Glandula  Pit uit aria  large,  (as  in  Calves  for 
IiTftance)  the  two  Carotid  Arteries  meeting  about 
the  Sella  of  the  Wedge-like  Bone,  prefintly  divide’ 
themlelves  into  finall  Twigs,  which  being  inter¬ 
woven  with  ( tho’  not  fo  numerous )  Twigs  from 
the  internal  Jugular  Veins,  a.nd  alfo  with  nervous 
Fibres  from  the  larger  Trunk  of  the  fifth  Pair  of 
Nerves,  make  on  each  fide  a  notable  Plexus,  called 
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Rete  Mirabila  There  enter,  into  this  Rete  iome 
Twigs  alio  from  the  Cervical  Arteries;  and  there 
pafs  out  of  it  feveral  Twigs  into  the  Glandula  Pi- 
tuitaria.  So  that  in  theie  Creatures  that  Gland 
leems  to  be  of  the  lame  Ule  to  the  Rete  RUrabVe , 
as  the  Glandula  Fine  alls  is  to  the  Plexus  Cboroides , 
viz.  To  ieparate  a  ferous  Matter  from  the  arterial 
Blood.  Butin  Man  ( according  to  moft  Anato¬ 
mies)  this  Rete  is  wholly  wanting  ;  lb  that  there 
palling  only  fomtiines  a  Twig  or  two,  and  fome- 
times  none,  from  the  Trunk  it  lelf  of  the  Carotid 
Artery,  into  the  Glandula  Fituitaria ,  that  Gland 
is  of  lefs  Ule  in  him  than  in  other  Creatures  that 
have  the  Rete.  Yet  Dr  Ridley  affirms,  That  he 
never  found  thisA’e/e  wanting  ,  or  with  any  Diffi¬ 
culty  dilcoverable  in  Men, Springing  from,  and  ly¬ 
ing  on  the  Iniide  of  each  Carotid  Artery  :  But  con- 
feiles,  that  it  is  far  fmaller  in  them  than  in  Brutes ; 
for  which  Difference  he  thus  accounts.  Brutes  by 
realon  of  their  prone  Polition,  would,  but  for  tins 
Rete ,  be  in  danger  of  having  their  Brains  deluged 
as  it  were  witli  an  over-great  Quantity  of  the  in¬ 
fluent  Blood,  and  of  a  Rupture  of  the  Velfels  by 
its  violent  Ingrefs,  and  this  Danger  is  lo  much  the 
more  threatned,  by  how  much  the  lame  Caufe 
which  brings  it  into  the  Brain  with  that  Force  is 
equally  as  great  and  effeftual  to  hinder  its  propor¬ 
tionable  return.  For  the  Relief  of  which  lueonve- 
niency,  Nature  hath  contrived  a  Means  for  its  more 
ealy  and  lafe  Delcent  into  the  Brain,  by  turning 
that  one  largell  Stream  of  Blood  (which  through 
its  being  pent  in  one  Channel,  becomes  io  rapid) 
into  many  more,  (  by  which  means  the  Carotid 
Trunk  above  th e.  Dura  Mater  in  thole  Creatures,  is 
very  fmall  to  what  it  is  beneath  ;  whereas  that  Ar¬ 
tery  in  Men,  Sc.  hath  the  fame  Bignefs  on  both 
fldes  the  Membrane  )  .and  they  not  only  reticula¬ 
ted  and  contorted  for  the  more  flow  and  labori¬ 
ous  Defcent  of  the  Blood  ;  (which  Contrivance  the 
Ancients  thought  was  only  for  a  more  exa&  Pre¬ 
paration  of  the  Blood  for  Animal  Spirits)  but  allb 
many  of  them  by  their  Infertion  into  the  Glandula 
Fituitaria, attended  with  fmall  Veins  ilfuing  thence, 
to  take  oft' fome  Part  of  the  Burthen  too.  And  that 
to  the  aforelaid  Polition  of  leveral  Creatures  ought 
chiefly  to  be  alcribed  the  Variety  of  Magnitude  of 
this  Rete  in  feveral  of  them,  its  Size  in  ZUgcr  leems 
flighty  to  evince  ;  in  whom,  by  realon  of  their  Ho¬ 
rizontal  Polition,  being  neither  fo  prone  as  feveral 
Brutes  who  feed  on  Grals,  nor  foereft  as  Man,  this 
Rete  is  found  linaller  than  in  the  flrfl,  and  larger 
than  in  the  laft. 

RETENTION,  is  a  Faculty  of  the  human 
Mind,  whereby  in  order  to  a  farther  Progrels  in 
Knowledge,  it  keeps  or  retains  thole  Simple  Ideas , 
which  it  before  received  by  Senfat ion  oxRefieSlion  ; 
and  this  is  done  two  ways.  Firft  by  keeping  the 
Jdea ,  which  is  brought  into  the  Mind,  for  fome 
Time  actually  in  View ,  which  is  called  Contempla¬ 
tion  :  And  Secondly,  by  Reviving  again  in  our 
Minds  thole  Ideas ,  which  after  imprinting  have 
diliippeared,  or  have  been  as  it  were  laid  out  of 
light :  And  this  we  do,  when  we  conceive  Heat 
or  Light,  Yellow,  or  Sweet,  the  Objeft  in  which 
thole  Qualities  are,  being  removed:  And  this  is 
called  Memory  ;  which  is  as  it  were  the  common 
Store-houfe  ot  all  our  Ideas.  A*nd  our  Ideas  being 
nothing  but  altual  Perceptions  in  the  Mind,  which 
ceafe  to  be  any  thing,  when  there  is  no  Perception 
of  them  ;  this  fMyingup  of  our  Ideas  in  the  Re- 
politory  of  the  Memory,  ligmlies  no  more  than 
this :  That  the  Mind  hath  a  Power  in  many  Cales, 
Vol.  II. 


to  revive  Perceptions  which  it  once  had,  with  this 
additional  Perception  annexed  to  them.  That  it 
hath  Lad  them  before.  And  in  tiffs  Senle  it  is,  that 
our  Ideas  are  laid  to  be  in  our  Memory  ;  when  in¬ 
deed  they  are  actually  no  where  :  But  only  there 
is  an  Ability  in  the  Mind,  when  it  will,  to  revive 
them  again  ;  and  as  it  were  paint  them  a-new  on 
it  lelf. 

RETICULARIS  Plexus ,  the  lame  with  Cho- 
roides. 

RECTICULUM,  the  lame  with  Omentum. 

RET1FORMIS  Plexus.  See  Plexus  Retiformis. 

RETIFORMIS  Tunica ,  is  the  principal  Organ 
of  Sight,  being  a  certain  Expanlion  of  the  inner 
Subftance  of  the  optic  Nerve  in  the  Eye,  which  is 
to  the  Eye  like  a  whited  Wall  in  a  dark  Cham¬ 
ber,  and  receives  and  reprelents  the  vilible  Species 
that  are  let  in  by  a  Hole  as  it  were  into  a  darkened 
Room. 

RETINA*  'tunica ,  the  fame  with  Retiformis . 

RET1RA.DE  [in  Fortification 3  is  a  kind  of  Re¬ 
trenchment  made  in  theBody  of  a  Baftion  orother 
Works,  which  is  to  be  dilputed  Inch  by  Inch,  af¬ 
ter  the  firft:  Defences  are  clilinantled.  It  ufually 
cdnlifts  of  two  Faces,  which  make  a  Re-entring 
Angle. 

RETIRED  Flank.  See  Flank. 

RETORT,  is  an  Inftrument 
or  VelTel  in  Chyniiftry,  com¬ 
monly  of  this  Figure,  ufed  for 
Diftiftations  of  Oils  and  volatile 
Salts,  and  allb  of  acid  Spirits. 

;Tis  fome  rimes  made  of  Glafs,  lometimes  of  Earth, 
and  lometimes  of  Iron,  according  to  the  Nature 
of  the  Matter  to  be  diftilled,  and  the  Degree  of 
Fire  necelfary  to  perforin  the  Operation. 

Earthen  Retorts  are  beft  for  the  drawing  of  acid 
Spirits,  btcaufe  they  will  bear  the  utmojfHeat,  and 
not  melt,  as  Glafs  ones  lometimes  do.  Therefore 
when  you  are  forced  to  ufe  a  Glals  Retort  in  fo 
ftrong  a  Fire,  if  muff  be  coated  or  covered  over  with 
Lute.  See  that  Word. 

There  is  alfo  another  kind  of  Earthen  Retorts* 
which  are  flat  at  the  Bottom,  and  whofe  Nofe  or 
Beak  turns  upwards,  which  in  great  Furnaces  are 
ufed  for  the  Diftillation  of  acid  Spirits ;  and  they 
have  earthen  Receivers  luted  to  them. 

RETRACTORES  Alarum  Naf,  &  Elevatores 
Labii  Superioris :  Theie  Muffles  an le  broad  and 
flelhy  from  the  fourth  Bone  of  the  Upper  Jaw, 
whence  defending  obliquely,  they  are  foon  inlert- 
ed  to  the  Upper  Lip,  and  Aloe  Nafi.  Their  Name 
ftiews  their  Ule  is  to  lift  up  the-Nofe  and  Upper 
Lip. 

RETRA.HENS  Auricutam ,  is  a  Muffle  by  fome 
called  'Triceps  Auris ,  becaule  it  has  lometimes  three 
Beginnings.  M.  duVerney  fays  it  iscompoled  of 
live  or  lix  flelhy  Fibres,  which  have  their  Origina¬ 
tion  from  the  Superior  and  Forepart  of  the  Apo- 
phyfis  Mafioides ,  and  defend  obliquely  to  their 
Inlertion  in  the  Middle  of  the  Concha  Auriculae. 

RETRAXIT,  [in  the  Law,~\  (fo  called  from  be¬ 
ing  the  efteftual  Word  in  the  Entry,)  is  where  the 
Plantiff  or  Defendant  comes  into  Court,  and  de¬ 
clares  he  hath  with-drawn  his  Suit,  and  will  pro¬ 
ceed  no  further;  and  this  is  a  Bar  of  all  other  Adi- 
ons  of  alike  or  inferior  Nature.  The  Difference 
between  a  Retraxit  and  a  Non-fuit ,  is,  that  the 
former  liippofes  the  Plaintiff'  or  Defendant  to  be 
aftually  prelent  tai  Court ;  whereas  a  Non-fuit  is 
upon  a  Demand  made,  when  lie  Ihould  appear, 
and  he  makes  default.  A  Retraxit  alfo  is  a  Bar, 
5  X  x  x  but 


RET 


RET 


but  not  a  Ncn-fuit ;  for  then  he  may  commence  a 
new  Attion  of  the  like  Nature. 

RETRENCHMENT  [in  Fortification']  is  a 
Ditch  bordered  with  its  Parapet,  andlecur’d  with 
Gabions  or  Bavins  laden  with  Earth.  It  is  fome- 
times  taken  for  a  liraple  Retirade  in  Part  of  the 
Rampart,  when  the  Enemy  is  fo  far  advanced, 
that  he  is  no  longer  to  be  refifed,  or  beaten  from 
the  firfi  Poft. 

RETROCESSION  of  the  Equinoxes,  is  the  an¬ 
nual  going  backward  of  the  Equinoctial  Points 
about  Seconds.  See  Equinoxes. 

RETROGRADE  [in  AJlronomy ]  is  ufually  ap¬ 
propriated  to  the  Planets,  when  by  their  proper 
Motion  in  the  Zodiack,  they  move  backward  or 
contrary  to  the  Succefiion  of  the  Signs :  As  from 
the  lecond  Degree  of  Aries  to  the  firfi,  fee.  But 
this  Retrogradation  is  only  apparent, and  occafion- 
ed  by  the  .Obierver’s  Eye  being  placed  on  the 
Earth  :  For  to  an  Eye  at  the  Sun,  the  Planet  will 
appear  always  direct .  and  never  either  Stationary 
or  Retrograde. 

RETROGR  ADATION  of  a  Planet.  See  an  Ac¬ 
count  of  the  Reafirn  of  this  Phenomenon,  under 
the  word  Direlt. 


RETROGRESSION  of  Curves:  The  fame 
with  what  is  otherwife  called  contrary,  Flexion  ; 
and  is  thus :  When  a  Curve  Line^  F K  is  partly. 


concave  and  partly  convex,  in  refpeft  of  the.Right 
Line  A  B,  or  in  refpe£t  of  the  determinate  Point 
2? ;  the  Point  F  which  feparates  the  concave 
Part  of  the  Curve  from  the  convex,  or  which  is 
the  end  of  the  one,  and  the  beginning -of  the  other, 
is  called  the  Point  of  contrary  Flexion,  when  the 
Curve  is  continu’d  from  F  towards  the  fame  Side 
as  before.  But  when  the  Curve  is  continu’d  back¬ 
wards  towards  A,  then  F  is  called  the  Point  of 
RetrogreJJion. 

179.  If  we  fuppofe  the  Ordinate  P  M.  to  move 
from  A  towards  B ,  and  coniider  the  various  Af- 


fefiions  of  the  Fluxions  thereof,  as  it  moves  along, 
it  will  be  an  eafy  matter  to  determine  the  Point 
of  contrary  Flexion  or  Retrogellion. 


In  the  firfi 'place,  let  A  B  be  the  Diameter  of  the 
Curve  Line  AMK ;  and  let  the  Ordinate  PM,  EF 
be  parallel  between  themfelves  }  and  draw  the 


Tangents  M  T,  F  L  ;  then  ?tis  evident,  that  in 
Curves  having  a  Point  of  contrary  Flexion,  the 


intercepted  Diameter  encreafes  continually,  anct 
the  Portion  of  the  Diameter  A  T  intercepted  be¬ 
tween  the  Tangent  MT,  and  A  the  beginning  of 
the  Ablcilfa  increafes  alio,  till  the  point  P  arrive 
at  E,  and  afterwards  decreafes  again  ;  and  hence 
’as  plain,  that  the  Portion  of  the  Sub-tangent  A  T 
becomes  a  Maximum ,  when  the  points  P  and  AS 
fall  in  E  and  F. 


180.  But  when  the  Curve  AMF  is  continu'd* 
backwards  from  F  towards  A,  then  the  Sub-tan¬ 
gent  A  T  increaies  continually  ;  but  the  intercep¬ 
ted  Diameter  increafes  only,  until  the  point  T 
arrive  in  L ,  or  until  the  Ordinate  PM  coincides* 
with  E  F  j  and  afterwards  it  decreafes  again. 

Hence  to  find  a  general  Form  which  Jh all  ferve- 
to  invefiigate  the  Points  of  contrary  Flexion- 
and  RetrogreJJion. 


Suppofe  A Ez=x,  E  F=y ;  then  is  AL~  y~ _ * 

. y 

X  t  y  y  u 

and  the  Fluxion  thereof  — 7 - — - *  mult 

be  —  o,  and  by  Tranfpofition,  and  Divilion 
(by  .v,  fiippofing  x  an  Invariable  Quantity) 


jr  x 


y  y  x—  y*  x 


—  o,  and 


—  >  y  x 


=  o,  or 


Infinity  5  and  multiplying  by  f  and  dividing  by 

r-yt  we  have  yv=z  O,  or  Infinity:  Which  for  the 
future  will  ferve  for  a  General  Form  to  find  the 
points  (F)  of  contrary  Flexion  and  Retrogrelfion  ; 
for  the  Nature  of  the  Curve  AFK  being  given,  if 

we  find  the  Value  of  y  in  x,  and  again  find  the 
P  luxion  of  that  Value  (  fuppofing  x,  to  be  inva¬ 
riable  )  we  lhall  have  the  Value  of y  in  xl,  which 
being  put  equal  to  nothing  or  Infinitv,  will  ferve 
m  either  of  thefe  Suppolitions,  to  find  fuch  a  Va¬ 
lue  of  A  E,  that  the  Ordinate  EF  ihall  interfcfF 
the  Curve  AFK  in  F  the  point  of  contrary  Flexi¬ 
on  or  Retrogrelfion. 


181.  The  point  A  the  beginning  of  x  maybe 
fo  fituated,  that  AL  lhall  ht  zcz  x  —  y.x  infiead 

y 

cf  x,  and  that  AL  or  A E  may  be  a  mini¬ 
mum  infiead  of  being  a  maximum,  but  becaufe 
the  Conlequence  is  fiill  the  fame,  and  that  this  can 
create  no  Difficulty,  it  lhall  be  fufficient  to  ob 
ferve, 

That  A  L  can  never  bc  =  x  +  ■>,  * ;  for  when 

y 

the  point  T  falls  on  the  other  Side  of  A3  in  relpefi 

of 
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It  is  evident  that  if  x  be  fuppoled  invariable,  and 
that  the  Ordinate y  be  a  flowing  Quantity,  then 
S  n  is  lefs  than  S  H  ox  R  w,  when  the  Curve  is 
concave  towards  the  Axis  ;  and  S  n  is  greater 
than  S  H  or  R  wi,  when  the  Curve  is  convex  to¬ 
wards  the  Axis.  Whence  it  follows,  that  the  Va« 
•  • 

lue  of  Hn  or  y  from  being  Politive  becomes  Ne¬ 
gative  in  F,  the  point  of  Inflexion  or  Retrogrefli- 

on  ;  that  is,  y  is  ==  o,  or  Infinity. 

183.  And  if  the  Curve  A  F K  refpect  a  Angle 
point  B..  then  draw  the  Ordinates  B  M ,  B  A,  B  M, 
all  concurring  in  the  given  point  H.  Then  if  you 
draw  any  Ordinate  as  B  M ,  and  the  Tangent  MT 


M  R  m,  M  B  T  and  TH  0  are  fimilar,  and  the  lit¬ 
tle  Settors  B  M  RrB  T  H  are  alfo  fimilar  ;  whence 

(fup poling  E  Rl  — y,  MR~x,  RM—'y,)  m  R 

(})  ;  RM(x)  :  :  BM  (y)  :  BT~  JL* 

y 


(!): 


HO 


A.  MR{x)  :  TH—~  TH 

y 

=.'xl' 

.ji*  •  ;  -•  '  * 

And  if  we  take  the  Fluxion  of  B  T  (  -I  ^ 

fu ppofing  x  to  be  an  Invariable  Quantity,  then  is 

B  t  —  Bit z=.  Ht  r=zy— I~~y~l  and  OH  + 

f 

a  -’  -f-  y1  x  —  y  x  y 


Ht 


Now  becaule  in  the 


point  of  contrary  Flexion  or  Retrogreflion,  0  t  is 
either  r=:o,  or  Infinity ,  therefore  in  the  faid  point 

y  x  is  —  o,  or  Infinity ,  and  multi- 


lnterfetting  B  T  perpendicular  to  B  M  in  T,  and 
if  the  point  m  be  taken  infinitely  near  to  M,  and 
the  Ordinate  B  M,  B  t  a  Perpendicular  thereto, 
and  the  Tangent  m  t  be  drawn  ;  ’tis  evident  (if 
we  fuppole  the  Ordinate  B  M  to  increale  as  it 
comes  to  B  m )  that  in  F  the  concave  Part  of  the 
Curve,  B  t  lurpafles  B  0,  (e  being  the  point 
where  M  T  interfetts  B  t )  and  in  the  part  of  the 
Curve  which  is  convex  towards  B ,  B  t  is  lefs  than 
B  O  ;  whence  ’tis  manifefi  that  in  F  the 
point  of  contrary  Flexion  or  Retrogreflion,  the 
Value  of  0  t  palfes  from  being  Politive  to  be 
Negative. 


ply  in g by  y1,,  and  dividing  by  A’,  we  have  xz  -f-  y* 
— yy  =z;o,  or  Infinity  ;  whence  if  the  Nature  of 
the  Curve  A  F K  be  given,  then  the  Value  of  y 

may  be  found  in  x,  and  the  Value  of  y  in  xz ; 
and  if  the  laid  Values  be  fubftituted  in  the  gene¬ 
ral  Form,  there  will  remain  one  unknown  Quan¬ 
tity  (x)  and  the  Equation  thus  cleared,  will 
fierve  to  find  liich  a  Value  of  B  F,  that  letting  one 
foot  of  your  Com  palfes  in  B,  and  with  the  other, 
at  the  Diflance  B  F,  defenbing  a  Circle,  it  will 
cut  the  Curve  in  F,  the  point  of  contrary  Flexi¬ 
on  or  Retrogreflion  ;  which  was  required  to  be 
done. 

185.  And  to  determine  the  faid  points  another 
wav,  it  mull  be  obferv’d,  that  in  the  concave 

Part, 


of  the  begining  of  *,  then  the  Value  oFV-  will 
be  Negative,  and  confequently,  the  Value  of  — 
H  will  be  Politive,  and  therefore  in  fuch  a  Cafe 

y 

y  x 

A.  E  T  ^  k  is  —  ft  / 

y 

182.  The  point  of  contrary  Flexion  or  Retro, 
greflion  may  be  found  otherwife,  in  this  manner  : 


184.  Thefe  Things  being  premis’d :  If  on  the 
Centre  B\  and  with  the  Radii  BT^B M,  the  little 
Arches  T F,  AIR  be  deferib’d  5  then  the  Triangles 
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Part,  the  Angle  P  m  A",!  is  greater  than  the  Angle 
Pmn ,  and. contrarily,  in  the  Convex  Part,  the 
Angle  P  m  E  is  lefs  than  Pmn ,  and  conlequent- 
]y  that  the  Angle  P \m  E  ~  P  m  n  rr  E  m  n,  or 
the  Arch  E  n,  from  bang  Politive  becomes  Ne¬ 
gative  in  F  the  Point  of  contrary  Flexion  or  Re- 

trogrellion.  And  taking  x  for  an  invariable  Quan¬ 


tity,  the  right  angled  Triangles  H  m  S,  H  n  k  are 

fimilar  ;  therefore  H  m  (  —  z  )  :  mS  (x  )  :  : 

»  •  • 

H  n  ( —  y  )  :  nk  — - A  ,  and  here  it  muft  be 

,  •  * 

obferved,  that  H  n  is  Negative,  becaufe  while 

Em  ( y )  increafes,  m  R  (  y  )  decreafes.  Now 
becaule  the  Sectors  P  m  S,  m  E  k  are  limilar,  it 

is  B  m  ( y)  :  mS  (  x  )  ::  mE(z):Ek=s 
•  •  .  •• 

:  and  therefore  E  k  4  k  n  is  —  x  ^  T  \x  y 

y 

•  • 

and  multiplying  by  y  z,  and  dividing  by  x,  we 
•  •  •  •  • 
fhall  have  zz  —  y  y,  or  (fubftituting  x2  yz  for 

z2)  becaufe  of  the  right  angled  Triangle  mSn, 

x 1  -j-y2 — y  y,  tvhich  palfes  from  being  Politive 
to  be  Negative,  in  the  point  of  contrary  Flexion 
or  Retrogreffion. 

And  if  we  fuppofe  y  to  be  infinite,  then  the 
Terms  x2,  and  yz  vanifh,  and  are  equal  to  no¬ 
thing  in  refpe&  ofy  yy  and  confequently  the  form 
xz  — y y  r=  o,  or  Infinity ,  will  become  — 
y  y  rr  o,  or  Infinity ,  that  is  to  lay,  dividing  by 

— y  —  o,  or  Infinity  ;  tvhich  is  the  Form  of  the 
fir  It  Gale ;  and  this  ought  to  be  l'o,  becaule  the 
Ordinates  E  M ,  B  F,  B  M  are  then  parallel  to  one 
another. 


RET 


Con ft  El  ary  I. 

i8(5.  When  y~o,  then  ’tis  evident  that  the  Flu¬ 
xion  of  A  L  is  nothing  in  relpcft  of  x  the  Fluxi¬ 
on  of  A  E  ;  and  that  the  two  Tangents  A' A,  f  L 
being  infinitely  near  each  other,  ought  to  make 
but  one  ftrait  Line  f  F  L. 

Confeliary  2. 

And  when  y  =  Infinity,  then  the  Fluxion  of 
A  L  ought  to  be  infinitely  great  in  Comparifon  of 
that  of  A  E ,  or  which  is  the  fame  thing,  the  Flu¬ 
xion  of  A  E  (  or  x  )  is  infinitely  little  in  refpeft 
of  that  of  A  L  j  and  confequently  we  may  draw 


two  Tangents  FL ,  FI ,  to  the  fame  point  F,  com¬ 
prehending  the  infinitely  little  Angle  L  F f. 

Confedary  3. 

1  f  ' ''  '  M  »-’f »  2  i  ( » 3  f  * f 1  -  • 

•  •  •  • 

In  like  manner,  when  xz  -f  y% — yj>  —  °y  ‘is 
evident,  that  ot  ought  to  be  equal  to  nothing  in 
refpeft  of  MR,  and  confequently,  that  the  two 
Tangents  M  T,  m  r,  infinitely  near  each  other, 
muft  co-incide,  when  the  point  M  is  the  fame 
with  the  point  of  contrary  Flexion  or  Retro- 
grelllon. 

Confedary  4.  j 

•  •  •  • 

And  when  xz  -J-y2  — yy  =  Infinity ,  then  0  t  is 
infinite  in  refpett  of  M  K ,  or  whicn  is  the  fame 
thing, MR  is  infinitely  little  in  Comparifon  of  0  /, 
and  confequently  the  points  Mandm  muft  co¬ 
incide  j  that  is,  when  the  point M  is  the  point  of 
Inflexion  or  Retrogreffion,  we  may  draw  two 
Tangents  through  M,  comprehending  an  Angle 
infinitely  little. 

Con  fell  ary  5. 

Hence  it  is  evident  alfo,  that  the  Line  which 
touches  the  Curve  in  the  point  of  contrary  Flexi¬ 
on  or  Retrogreffion,  being  prolonged,  touches  and 
cuts  the  Curve  A  F K  in  one  and  the  fame  point. 

P  R  O  P.  I, 

If  the  Curve  Line  A  F K  he  given,  and  its  Diame¬ 
ter  AB  ;  and  if  the  Relation  of  the  Abfcifia  A  E 
(  x  )  to  the  Ordinate  E  F  (y)  be  exprefs’d  by  this 
Equation  a  x  x  =  x  x  y  -p  a  a  y  ;  ’tis  requir’d 
to  find  the  Value  of  A  E ,  fo  that  the  correspond¬ 
ing  Ordinate  E  F  fijall  inter  fed  the  Curve 
AFX  in  the  point  of  contrary  Flexion  F. 

187.  The  Equation  Curve  isj>  —  — — * —  and 

x  x  -p  &  a 

y  “  - 


RET 
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189.  Suppofe  the  known  Quantities  A  D  B  —  of 
>  =  2fLx  x  .  and  taking  the  Fluxion  of  this  BK~b,  A  £  =  2  r,  and  the  unknown  Quanti¬ 
se  x-\-a.  al2 


Quantity,  andfuppofing  x  invariable,  and  putting 
the  laid  l'econd  Fluxion  equal  to  nothing ;  we 

have  2  a}  x1  x  x  x  a  aL  8  ad  x*  xl  %  x  x  a  a 

x  x  -{-  uai 

o,  and  multiplying  by  x  x  -f-  a  4+,  and  divi¬ 
ding  by  2  a1  x1  x  *  x  -f-  a  4,  we  have  x  x  ■+•  a  a 
4X*=o.  And  3  xx =  aa9  thati sx(A£) 
=  a  F  y. 


If  we  fubftitute  |  a  a  in  place  of  x  x  in  the 

then  y  == 


Equation  of  the  Curve  y  == 

1  4J 

2 

4  4 


a,  xx 


ties  AE—x,  ED~Zy  the  Arch  A  D~u‘,  and 
E  F—y ;  then  by  the  Property  of  the  Cycloid 

y~z-j-^T,  and  confequently  y  =2  z  -f^jbut 

by  the  Property  of  the  Circle  z  —  y/  2/  x—Xx 
and  confequently ,  z:p  §  *~rx  —  xx[ 

Y  X  —  X  OC  m 

X  2  r  X—  2  x  x  =  ,  — —  and  U  — • 

/  2  Y  X—  X  x 
-  - •  , 

r  x  ,  therefore  fubili- 


V  +  **  = 


x  x+a  J  .  J'  ~~  fir*—  xx 

.  JL£  =  J  a~EF',  fo  that  we  may  determine  tutin2  for  *  a.nd  J  the.ir  rerPeftiye  V?lues>  we 

irfrf  4  _  /  .  arx  —  a  x  x  .  b  r  X  _ 

the  point  of  Inflexion  F,  without  fuppoling  the  have  y  z=z  — ===^-  T 

Curve  A  F  K  to  be  deferib’d.  4/2  rx--xx  a  /  2  r  x  x  x 

If  AC  be  drawn  parallel  to  the  Ordinate  E  F,  and  the  Fluxion  there- 

and  equal  to  the  given  Line  4,  and  if  CG  be  a/2  rx  xx  .  ..  _ 

drawn  parallel  to  A  B ,  it  will  be  an  Afymptote  of,  (  fuppoling  x  invariable  )  is  /  — 
to  the  Curve  A  F  K.  For  if  we  fuppofe  x  to  be  — - — - — — • — 

infinite,  then  the  Equation  of  the  Curve  y  —  br  ~  a  r  r  —  b  __  n  w]ience  brx—  arr 

m  ,a  xx  —  will  become  y  zzz  =  rf,  fo  that  2.rx —  xxxVzrx  xx 

the  Ordinate  of  the  Curve  E  F  cannot  be  —  a  —  b  P  %  xl  is=o,  and  dividing  by  *  x  rj  _ 
zz.  AC)  before  the  Abfcilla  A  E  be  infinite.  have  ^  x  —  ar  —  ^ r  —  °»  and  -Y  ^ran  P°  1  10 


corollary. 

188.  tf  the  Equation  of  the  Curve  be  y 


bx~ar-\-br,  and  x~r  ,  and  confe< 


__  quently  C  Ezz: 

*  —  a  r  then  y  =  f  *  ““  a\  —  t  *  *>  and  y  ~  Hence  *tjs  manifejl ,  that  to  have  a  point  of  con- 
.  .  .  6——— — y  4  tr ary  Flexion  F,  b  mufi  be  greater  than  2. ;  for  if 

(  fuppoling  x  invariable  ) - -  x  —  a - x*  ==  b,  be  left  than  a,  then  C  E  would  exceed  C  B. 


—  6  & 


25 
.... 

m  o.  Then  —  6  x1  is  o ;  which 


PROP.  Ill; 


2  5  P"  x  —  *7 

becaufe  it  makes  nothing  for  the  Refolution  of  the  . 

—  6  x%  _  Let  it  be  requir’d  to  find  F,  the  point  of  contrary 

Quellion,  therefore  I  put  rz.,  '  —Infinite-  Flexion  in  1M  ichomedesV  Conchoid  A  F  K. 

^  25  t'  x  —  o’ 


t. _  ,,, 

ly  ;  whence  the  Denominator  25  x  —  47is  —  o, 
and  confequently,  the  unknown  Quantity  x  ( A  E) 
is 

PROP.  II. 

If  A  F  K  be  a  protrafted  Semi-cycloid  whofe  Bafe  B  K 
is  longer  than  the  Semi-circumference  of  the  ge¬ 
nerating  Circle  A  D  B,  whofe  Centre  if  C  ;  9tis  re¬ 
quir’d  to  find  the  point  E  in  the  Diameter  A  B, 
fo  that  the  Ordinate  E  F  Jhall  cut  the  Semi- 
cycloid  in  F  the  point  of  contrary  Flexion'. 

Vol.  II. 


190.  Let  B  C  be  the  Afymptote,  and  P  the 
Pole  of  the  Conchoid;  then  the  Property  of  the 
Conchoid  is,  that  if  you  draw  ftrait  Lines  from 
the  Pole  P  to  the  Curve  A  F  K,  as  P  F,  P  A,  then 
the  Segments  between  the  Alymptote  and  the 
Curve  v.g.  AB,D  Fare  always  equal  to  a  given 
Line  a. 

Draw  P  A  perpendicular,  and  F  E  parallel  to 
FC,  and  fuppole  the  known  Quantities  A  B~ 
FD~a\  BF  —  bj  and  the  unknown  Quanti¬ 
ties  B  E  —  x,  E  F  —  yr  and  draw  D  L  parallel 
to  B  A ,  then  becaule  the  Triangles  D  L  F,  P  E  F, 
5  Y  y  y  are 


RET 


RET 


Scholium  i. 


2  y  y  —  2  r  y 


E  e  ;  and  be- 


confequently  z 
caufe  thevSe£lors  B  E  <?,  B  FR  are  fimilar,  it  is, 

: :  E  e  )  ; 


thereof  (fuppofing  x  invariable )  is  4 y  fi  —  2  a yx 


RETURN  [in  Law]  hath  two  feveral  Applica¬ 
tions  :  The  one  is  the  Return  of  Writs  by  Sheriffs 
and  Bayliffs,  which  is  only  a  Certificate  made  to  the 
Court,  of  that  which  he  hath  done  touching  the 
Execution  of  their  Writ  dire&ed  to  him.  And  this 
among  the  Civilians  is  termed  Certijicatorium  : 
Of  Returns  in  this  Signification  fpeaks  the  Statute 
of IVeftmin.  2  Cap .  39.  So  is  the  Return  of  a  Com. 
million,  a  Certificate  or  Anfwer  to  the  Court,  of 
„  .  that  which  is  done  by  the  Commiffioners,  Sheriffs, 

and  the  Fluxion  .  or  others,  to  whom  fuch  Writs,  Com  millions,  Pre¬ 
cepts  or  Mandates  are  direfted.  Alio,  certain 
Days  in  every  Term  are  called  Return  Days  or 

Days 


*  •  »  •  •  • 
-f  lyy  y  —  2  a  y  y  ~  o.  And  confequently  y  y 

(l  yz  —  2  y  yz 

=  - Now  if  we  fubftitute  thefe 

y  —  a. 

m  •  • 

Values  of  x2  and  y  y  in  the  general  Theorem 

y  y  =  x1  -}-  y1,  there  will  arife  this  Equation 
•  •  •  •  •  9 
ry 1 —  2yys  4  y4y* — 8ry^yx-]~4rryyyx-f-rraay 

y—-a  aarr 

which  by  Reduffion,  is  4ys —  12 ry4  -J- 12  rry* 


are  fimilar  5  it  is  DL(x):LF(\/  a  a  —  x  x) 

r.  -n*  ,  ,  ,  x  r-  TP  b  +  X  / a  a  X  X 

::PE(b  +  x):F  E=y= - - - 

j  r  '  x^x-^-aabx  .  . 

and  confequently  y  =  — - And  y  — 

—  uf  a  a— xx 


,yt-a4x>-i**txxxx.  =  Q)  whence  by 
(tax*  —  a x  y  a  a—x  x 

Reduftion  there  will  arile  .v3  -f-  o>bxx-—2aab 
■=.  o,  and  one  of  the  Values  of  the  Root  x  will  be 
—  P  F,  which  was  requir’d. 

If  ahtz~by  the  preceding  Equation  will  be 
changed  into  this  other,  x^  -f-  3  a  x  x  —  2  a3  =  o, 
which  being  divided  by  x  -f  a  the  Quotient  is  x  x 

■  _  J _ _  /V  _ ’ 


-j-  n  a  x  «—  2  ax 

+yzaa- 


o,  and  confequently  a*  is 


PROP.  IV. 

•  f  c.  T  ki  V 

Let  A  E  D  be  an  Arch  of  a  Circle ,  and  B  its 
Centre ,  and  let  the  Property  of  the  Curve-line 
AFRfc  fuch ,  that  drawing  any  Ray  B  F  E  at 
pleafure ,  the  Square  of  F  E  be  equal  to  the  Rect¬ 
angle  comprehended  under  the  Arch  A  E  and  a 
given  Right  Line  a.  ’Tis  requir’d  to  find  the 
Point  (  F  )  of  contrary  Flexion , 


—  4  r3  y  y  -f-  3  r  r  a  a  y  —  1  r*  a  a  =  o.  And 
one  of  the  Values  of  the  Root  y  will  be  =  B  F 
requir’d. 


That  the  Curve  A  F  K,  which  we  may  call  a  Para¬ 
bolical  Spiral,  has  a  Point  of  contrary  Flexion , 
may  eafily  appear . 

For  the  Circumference  A  E  D  not  differing  len- 
fibly  near  A ,  from  the  Tangent  in  A ,  its  plain 
from  the  Nature  of  the  Parabola,  that  the  Curve 
mull  be  concave  towards  that  Tangent,  and  that 
afterwards  the  Curvature  of  the  Circumference 
about  its  Centre  becoming  more  and  more  fenfi- 
ble,  the  faid  Curve  muff  be  concave  towards  the 
laid  Centre  B. 

Scholium  2. 

•  A  J'l'S  '•  \  ’  "  '  ’  "d  ■'"  * 

The  Points  cf  RetrogreJJion  of  Curves  may  be  found 
.  by  help  of  fir ft  Fluxions  in  this  manner , 

i<?2.  If  the  Curve  A  MDB  be  fuch,  that  the 
Ordinates  P  Mm  interfeft  the  fame  in  two  Points, 
M and  m ,  then  that  Curve  mull  have  a  Point  of 


1 9 1.  Suppofe  the  Arch  AE~  z,  the  Radius  B  A 
zzzr,  and  the  Ordinate  B  F—y  ;  then  by  the  Pro¬ 
perty  of  the  Curve  a  z  —  r  r  —  2  ry  -j -  y  y,  and 


£  * 

•  «  -T  >  i ii’ti  1 ' 1  t,  *±lllf  Orrr  1  lit  \ 

Retrogr'eflion,  viz.  the  Point  D  ;  and  to  deter¬ 
mine  the  fame  it  muft  be  oblerv’d,  that  if  (the  Ab- 
feiffa)  x  be  fuppofed  invariable,  then  the  Fluxion 
of  the  Ordinate  (when  it  is  greatefi)  which  pafies 
thro’  the  Point  of  Retrogrefiion  £),  is  equal  to 
nothing  ;  whence  we  may  find  the  Value  of  A  Ey 
the  Ablcifia,  correfpohding  to  the  lame. 


REV 


j. 


REV 


•# 


Days  in  Bank  ;  and  fo  Hilary  Term  hath  four  Re- 
turns,  viz.  OCtabis  Hilar  ii,  fhiindena  Hi  lari  i,  Cra - 
/lino  Purifications  8  Oftabis  Purification's.  Eajler 
Term  hath  F ive,taz.  Quindena  Pafchce , Tres  Pafchce , 
Menfe  Pafchce ,  Quinq.  Pafchce  and  Crajlino  Afcen - 
Jionis  Domini.  Trinity  Term  hath  Four,  Crajlino 
Trinit  atis,  081  obis  Tr  ink  of  is,  Quindena  Trinit  atis, 
Tres  Trinitatis  $  and  Michaelmas  Term  Six  viz. 
Tres  Michaelis ,  Menfe  Michaelis,  Crajlino  Anima - 
rum ,  Crajlino  Martini ,  OSlabis  Martini ,  Quindena 
Martini.  The  other  Application  of  this  Word  is 
in  Cafe  of  Replevin  ;  for  if  a  Man  Diftrain  Cattle 
for  Rent ,  8c.  and  afterwards  juftify  or  avow  his 
Aft,  fo  as  it  is  found  lawful,  the  Cattle  before  deli¬ 
vered  unto  him  that  was  deftrained,  upon  Security 
given  to  follow  the  Aftion,  fhall  now  be  returned 
to  him  that  diftrained  them. 

RETURNO  habendo,  is  a  Writ  that  lies  upon 
him  that  has  avowed  a  Diftrefs  made  of  Cattle, 
and  proved  his  Diftrels  to  be  lawfully  taken,  for  re¬ 
turning  to  him  the  Cattle  diftrained,  which  before 
■were  replevied  by  the  Party  diftrained,  upon  Surety 
given  to  Profecute  the  Aftion  ;  or  when  the  Plaint 
or  Aftion  is  removed  by  Recordari,  or  Accedas  ad 
Curiam ,  into  the  Court  of  Common  Pleas ,  and  he 
whole  Cattle  were  diftrained  makes  default,  and 
doth  not  profecute  his  Suit. 

RETURNS  of  a  Trench  [in  Fortification ]  are  the 
Turnings  and  Windings  which  run  from  the  Lines 
of  the  Trench,  and  are  as  near  as  can  be,  parallel 
to  the  Place  attacked,  to  avoid  being  enfiladed. 

RETURNUM  averiorum ,  is  a  Writ  Judicial, 
granted  to  one  Impleaded  for  the  taking  the  Cattle 
of  another,  and  unjuft  detaining  them  contra  Vadi¬ 
um  8  Plegios,  and  appearing  upon  Summons,  and  is 
difmifted  without  Day,  becaule  the  Plantiff  makes 
Default  ;  and  it  lies  for  the  return  oi the  Cattle  to 
the  Defendant,  whereby  he  was  Summoned,  or 
which  were  taken  for  Security  of  his  Appearance 
upon  the  Summons. 

RETURNUM  irreplegiabile,  isaWrit  Judicial, 
fent  out  of  the  Common  Pleas  to  the  Sherift,for  the 
final  Reftitution  or  return  of  Cattle  to  the  Owner, 
unjuftly  taken  by  another,  as  Damage-feafant ,  and 
fo  found  by  the  Jury  before  Juftices  of  Affize  in  the 
Country,  or  otherwise  by  Default  of  Profecution. 

REVE  alias  Gereve ,  lignifies  with  us  the  Bailiff 
of  a  Franchife  or  Manor,  efpecially  in  the  Weftern 
Parts  of  England:  Hence  Shire-Reve  or  Sheriff. 

REVEILLE.  For  the  Drum  to  beat  the  Reveille 
in  an  Army,  is  to  give  notice  that  ’tis  Day-break, 
and  that  the  Soldiers  Ihould  rife,  and  the  Centnes 
forbear  challenging. 

REVENUE,  lignifies  properly  the  Rent  that 
accrues  to  every  Man  from  his  Lands  and  Polfel- 
fions. 

REVERBERATE:  The  Word  lignifies  pro¬ 
perly  to  ftnke,  refieft,  or  beat  back  again...  The 
Chymifts  fay,  Make  the  Flame  reverberate  on  the 
Coppel.  That  is,  Let  either  the  Flame  of  the  Wood 
be  lo  blown  with  the  Bellows,  as  that  it  may  be 
beaten  back  down  on  the  Metal ;  or  elle  make  the 
Sides  of  the  Furnace  fo  clofe  all  about,  that  the 
Flame  ftriking  againft  its  Sides,  may  be  beat  back 
again  down  on  the  Matter  to  be  melted.  For  w hich 
latter  Purpole  they  have  a  particular  F urnace  called 
the 

REVERBERATORY  Furnace  ;  which  is  a 
firong  fix’d  Furnace  of  two  Bricks  thicknels,  and 
mult  be  large  enough  to  hold  a  Retort,  or  more 
than  one,  foT  the  Diftillation  of  acid  Spirits,  and 
other  Things.  The  Mortar  or  Lute  for  fuch  a  Fur¬ 


nace  is  ufually  one  part  Potters  Earth,  as  much 
Horfe-dung,  and  two  Parts  ofcominon  Sand  knead¬ 
ed  in  Water.  The  Afh-hole  muft  be  about  a  Foot: 
high,  and  the  Door  contrived,  ifpoflible,  fo  as  that 
the  Air  may  come  freely  to  it,  to  light  the  Fire  the 
more  eaiily,  or  to  increafe  the  Flame.  The  Fire¬ 
place  need  not  be  quite  fo  high  :  At  the  top  of  it 
are  two  Iron  Bars  placed crofs- wile,  to  let  the  Retort 
on  ;  and  then  the  Furnace  is  rais’d  about  a  Foot 
higher,  to  cover  or  dole  the  Retort :  Then  is  there 
fitted  to  this  a  Dome  or  Cover  with  its  Chimney, 
which  is  let  on  the  top  of  the  Dome  on  a  little  Hole, 
which  when  the  Chimney  is  not  ufed,  hath  a  Stop¬ 
ple  to  it.  This  Dome  may  be  made  of  the  fame 
Pafte  that  portable  Furnaces  are  ufnallymade  ofj 
which  fee  under  Furnaces. 

And  one  may  make  according  to  his  Fancy,  in 
Room,  or  Convenience,  a  Furnace  of  this  Kind  ; 
and  there  is  no  need  of  keeping  exaftly  to  this  Form, 
efpecially  as  to  the  Dome,  which  in  a  large  Re¬ 
verberatory  may  be  made  with  Tiles  or  Bricks 
placed  over  the  Retorts,  and  plaiftered  over  with  a 
Lute  made  of  Allies  melted  with  common  Water. 

Here  follows  the  Figure  of  Mr.  Lemerfi s  Rever¬ 
beratory,  which  will  ferve  to  give  an  Idea  of  the 
former  Defcription.  f  ' 

a  The  Alh-hole. 
e  The  Fire-Place. 
d  The  Dome  or  Cover. 


b  The  Chimney, 
c  The  Receiver. 
/The  Retort. 


>  Such  a  Furnace  as  this,  will  alfo  ferve  for  many 
Ules,  as  well  as Diftillingper  Reverberium  ;  as  to 
Diftil  with  the  Refrigeratory,  in  Balneo ,  &c.  for  the 
Copper  Body  may  be  placed  on  the  Bars,  and  the 
Velfel  holding  the  Water,  Sand,  Allies,  8c.  as  a 
little  Praftice  will  foon  teach  the  Young  Chymift. 

REVERSED  Talon.  See  Talon. 

REVERSING,  /  [1  n  Mufick']  the  inverting 

RENVERSING,  S  the  Order  of  the  Parts,  that 
is,  the  placing  of  the  higher  Parts  or  Treble,  in  the 
lower  Part  or  Bafe. 

REVERSIONS,  or  Ejlates  in  Reverfion.  In 
the  little  Book  of  Tables  for  Renewing  and  Pur- 
chafing  College  and  Church-Leafes,  Printed  at 
Cambridge  1700,  and  recomended  by  Sir  Ifaac 
Nezvton. 

There  is  alfo  Ihew’d  the  Conftruftion  and  Ule 
of  the  following  Table  of  Reverfions ,  which  is 

cal. 


/ 


REV 


REV 


calculated  for  feveral  Rates  of  lntereil.  The  Ta¬ 
ble  (hews  the  Decreafe  of  i  /.  yearly,  according 
to  the  faid  leveral  Rates ;  or  which  is  the  fame 
thing,  it  fhe'ws  you  what  one  Pound  due  at  the 
End  of  any  Number  of  Years  to  come  (not  ex¬ 
ceeding  40,  which  is  the  longeft  Term  fuch  Lands 
can  be  leafed  for)  is  now  worth  in  Ready  Money 
at  5,6, 7,8,  10  and  12  per  Cent,  per  Ann. 

And  fir  ft,  What  is  1  /.  due  a  Year  hencef  worth 
in  Ready  Money  now  ? 

The  Rule  is  this :  Let  100/.  with  the  Interefi: 
of  a  Year  added  to  it,  be  the  fir  ft  Term  in  the 
Rule  of  Three;  100  The  Second,  and  1  /.  the 
Third.  (For  as  100/.  with  its  Interelt  going  on 
to  the  End  of  the  Year,  is  to  a  bare  100/.  then 
due  :  :So  muft  1  /.  with  its  growing  Interefi,  be 
to  the  Decreafe  of  1  /.  at  the  Years  End.  (  Then 
at  61.  and  10/.  per  Cent,  the  Work  will  Hand 
thus. 

As  106.  100  i.  .94339  of  18 s.  10  d. 

no.  100::  1.  .90909  or  18/.  2 d. 

From  whence  it  appears  that  i /.  in  a  Yeats 
Time  at  6/.  perCent.  decreafes  to  18  s.  io  d.  f. 
and  at  10  /.  per  Cent,  to  18/.  id.  So  that  18  A 
10  d.  ready  Money  is  worth  20/.  to  be  paid  a 
Year  hence  at  6/.  perCent.  and  i8j\  id.  ready 
Money  is  Worth  20/.  to  be  paid  a  Year  hence 
at  ic /.  per  Cent.  And  reckoning  thus  by  a 
continual  Geometrical  Proportion  decrealing,  it 
comes  to  pafs  that  20 s.  to  be  paid  2t  Years 
hence,  is  worth  but  5  s.  10  d.  \  ready  Money. 
That  is,  5  s.  10 d.  f  paid  now,  will  in  21  Years, 
at  6 1.  per  Cent,  per  Ann.  comp.  Interefi,  increafe 
to  juft  20 s.  But  at  10/.  per  Cent.  20 s.  in  21 
Years  decrea  es  to  is.  8 d.  ~.  So  that  at  the  Rate 
of  Interefi  is.  8 d.  $  to  be  paid  now,  will  amount 
to  20 s.  in  21  Years  Time. 

In  order  therefore  to  renew  a  Leafe  of  21  Years, 
that  hath  but  one  Year  lapfed,  at  the  Rate  of  10/. 


per  Cent.  1  look  into  the  Table  of  Reverhons  be¬ 
low,  and  under  the  Rate  of  Interelt  mentioned, 
and  right  again  ft  21  Years  in  the  common  Angle 
of  meeting,  l  have  is.  8  d.  f,  which  is  the  Fine 
to  be  paid  to  renew  one  Year  lapled  in  the  laid 
Leafe,  and  fuppofing  the  Rent  to  be  1 1.  per  Ann. 
for  it  is  21  Years  e’re  the  Leafe  is  compieaied  ;  in 
which  Time  the  Fine  of  is.  8 d.~  will  amount  to 
10s.  and  therefore  by  paying  that  Fine,  the  Leafe 
may  fairly  be  made  up  again* 

Suppofe  again  there  be  two  Years  lapfed  in  fuch 
a  Leafe,  allowing  the  fame  Rate  of  Interefi. 
Looking  into  the  following  Table  of  Reverfions 
I  find  20  s.  to  be  paid  20  Years  hence,  is  now 
worth  in  ready  Money  is.  11  d.  a,  add  this 
Sum  to  the  former  of  is.8d.±,  and  their  Sum 
which  is  5  s.  8  d.  is  the  Fine  to  be  paid  to  make 
the  Leafe  to  21  Years  again,  fuppofing  the  Rent 
to  be  1 1. 

Suppofe  »an  Eflate  in  Fee-Simple,  whofe  real 
Value  is  100  /.  but  that  it  is  Mortgaged  or  Leaded. 
out  for  20  Years  :  What  is  the  Reverlion  of  it 
worth  now,  at  6l.per  Cent.  Interell  ? 

By  the  Table  of  Reverfions  I  find  1  7.  to  be 
paid  20  Years  hence,  is  worth  but  6s.  id. 
and  multiplying  that  by  100,  I  find, 

/.  s.  d. 

100  times  6  s.  is  30  00  o 

100  times  2  d.  or  200  d.  makes  16  8 

And  ioo  times  |,  or  300  j.  makes  6  3 

Sum  31  2  11 


Wherefore  31Z.  is.  lid.  is  the  true  prefent 
Value  of  loot  to  be  paid  20  Years  hence. 

How  to  value  the  Reverlion  of  any  Leafe  or 
Annuity  :  See  in  the  Renewing  of  Leafes. 


Vol. 


A  Table  of  Reverfions  (hewing  what  i  /.  due  any  Number 
of  Years  hence  under  41,  is  worth  in  ready  Money,  at 
5,  6,  7,  8,  10,  and  12  A  per  Cent. 


n> 

5  per  Cent. 

6  perCent. 

7  perCent. 

8  perCent. 

10  p.Cent. 

12  p.Cent. 

»-» 

I  y) 

s. 

<1' 

s. 

?• 

s. 

d. 

?• 

s. 

d. 

s. 

d. 

s. 

d. 

1 

19 

0 
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2 
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17 
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18 
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*7 

9 

1 

17 

5 

2 
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1 

3 

16 

6 

1 

15 
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1 

3 

17 

3 

1 

16 

9 

2 
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3 

3 

IS 

10 

1 
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0 

14 

3 
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14 
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REVERSION  of  a  Series  [in  Algebra\  is  a  Me¬ 
thod  to  find  a  Number  from  its  Logarithm,  being 
given  ;  or  the  Sine  from  its  Ark  :  The  Ordinate  of 
an  Ellipiis,  from  an  Area  given  to  be  cut  oft' from 
any  Point  in  the  Axis. 

REVERSION  [in  Law]  hath  a  double  Accepta¬ 
tion ,  one  is,  Jus  revertendi  cum  flatus  poffejjionis 
defecerit ,  and  this  is  but  an  Intereft  in  the  Land, 
when  the  Poflefllon  fhall  fall. 

Secondly, When  the  PofTeftion  and  Eftate  which 
was  parted  with  for  a  Time,  cealeth  and  is  deter¬ 
mined  in  the  Perfons  of  the  Alienees,  Aflignees, 
Grantees,  or  their  Heirs,  or  effe&ually  returns  to 
the  Donor,  his  Heirs  or  Aftigns  whence  it  was  de¬ 
rived. 

The  Dilference  between  a  Reverjion ,  and  a  Re¬ 
mainder^  is,  that  a  Remainder  is  General,  and  may 
remain  to  any  Man,  but  to  him  that  granteth  or 
conveyeth  the  Land,£jfc.  for  Term  of  Life  only,  or 
otherwife.  A  Reverjion  istohimfelf,  from  whom 
the  Conveyance  of  the  Land,  &c.  proceeded,  and 
is  commonly  perpetual,  as  to  his  Heirs  alfo.  And 
yet  fometimes  Reverjion  is  confounded  with  Re¬ 
mainder. 

To  REVERT,  [in  Lave :]  A  Thing  is  faid  to 
revert ,  when  it  returns,  or  falls  back,  to  its  firft 
Owner. 

REVIEW.  A  Bill  of  Review  in  Chancery ,  is 
where  a  Caufe  hath  been  heard,  and  the  Decree 
ligned  and  enr<  lied  ;  and  foine  Error  in  Law  appears 
upon  the  Decree  made,  which  Bill  cannot  be  exhi¬ 
bited,  but  by  Lite nfe  of  the  Court. 

REVIVE:  When  any  mix’d  Body  is  reftored 
again  to  its  Natural  Form,  and  Condition  from  out 
of  the  Difguifes  it  was-  in,  by  being  mixed  with 
lome  other  Body,  they  fay  it  is  Revived. 

Q  hus  when  Mercury  is  diftilled  from  Cinnabar, 
they  call  it  Mercury  revived  from  Cinnabar  jbecaufe 
the  Mercury  was  made  into  Cinnabar  only  for  fafety 
and  convenience  of  its  being  carried  from  Place  to 
Place.  See  Mercury. 


Bill  of  REVIVER,  is  where  a  Bill  hath  been 
exhibited  in  Chancery ,  againft  one  who  anfwers, 
and  before  the  Caufe  is  heard,  or  if  heard,  before 
the  Decree  enrolled,  either  Party  dies :  In  this  cafe 
a  Bill  of  Reviver  mull  be  brought,  that  the  former 
Proceedings  may  Hand  revived,  and  the  Caufe  be 
finally  determined. 

REVIVING  [in  Law~\  fignifies  a  renewing  of 
Rents  and  Aftions  after  they  be  extinguifhed. 

REVOLUTION  [in  Aftronomy\  is  the  Circu¬ 
lation  of  any  Celeilial  Body,  till  it  return  to  the 
fame  Point  in  which  it  was  when  it  firft  began  to 
move.  But, 

REVOLUTION,  or  as  fome  call  it,  The  Refii- 
tutionoi  the  Anomaly ,  is  the  Return  of  a  Planet  to 
any  one  Point  of  its  Eccentricks,  after  it  hath  part¬ 
ed  from  it. 

REVOLUTION  [in  Geometry]  the  Motion 
of  any  Figure  quite  round  a  fix’d  Line  (which  is 
called  therefore  its  Axis)  is  called  the  Revolution 
of  that  Figure  ;  and  the  Figure  fo  moving  is  faid 
to  revolve.  Thus  a  Right-angled  Triangle  revol¬ 
ving  round  one  of  its.  Legs,  as  an  Axis,  generates 
by  that  Revolution  a  Cone.  And  to  inftance  in  a 
Cafe  very  wonderful ;  ^the  Body  called  by  Torri- 
cellius ,  Hyperbolicum  Acutum ,  tho*  it’s  felf  (as  he 
demonftrates)  be  Finite ,  is  yet  formed  by  theRe- 
volution  of  an  Injnite  Area  :  As  in  the  Figure  an¬ 
nexed. 

Let  A  be  the  Centre  of  the  Apollonian  com¬ 
mon  Hyperbola  D  C B.  A  Zone  of  the  Afymp- 
totes,  G  C  an  Ordinate  equal  to  the  Abfciffa  A. 
Compleat  the  Square  G  H.  And  fuppofing  Zto  be 
at  an  infinite  Diftance,  imagine  the  Space  DCH  A  Z 
to  revolve  about  the  Afymptote  Z  A,  generating 
thereby  the  Body  DCH  A  KEd,  called  the  Hyper¬ 
bolicum  Acutum  :  I  fay  the  Conick  Body  d  EG  CD 
is  finite ,  and  exattly  equal  to  the  Cylinder  EKHC: 
But  yet  the  Afymptotick  Space  GCD,  which  its 
Revolution  generates ,  is  infinite . 


For  let  a  Unit,  or  X.  reprefe  it  the  Ordinate  of  the  Body  d  E  S  Cis  x*  —  *—  x  v  v  —  tn 
GCotG  A.  Then  will  ;the  F  u  nt  of  the  Space  ^  ** 

ZSCbt-  =  i  =  infinite;  And  the  Fluent  Cylinder EB, 
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REVULSION  [in  Medicine ]  the  turning  of  a 
violent  Flux  of  Humours  from  one  Part  of  the 
Body  to  another,  either  neighbouring  or  oppolite 
Parr. 

REVULSOR1A,  V.  S.  is  whereby  the  Blood 
that  gulhes  upon  one  part,  is  diverted  a  contrary 
way,  by  opening  of  a  Vein  in  a  remote  and  conve¬ 
nient  place.  This  our  Surgeons  call  frequently 
Bleeding  for  a  Revulfion- 

RHABDOIDES  of  pd@<f[©-  a  Rod, 

and  «/©  Form,  Gr.]  the  lecond  true  Suture  of 
the  Skull,  called  the  Sagittal  Sutures. 

RHABDOLOGY  [  pct@JbKo}i<x>  of  and 

^oy&,  Gr.]  a  Method  of  performing  the  moil 
ditticult  and  operofe  Rules  in  Arithmetick,  viz. 
Multiplication  and  Divifion  by  the  two  eafieil  viz. 
Addition  and  Subtra&ion,  by  the  help  of  two  little 
Rods  or  Lam  ina,  on  which  are  fubfcnbed  the  iimple 
Numbers,  which  are  to  be  fhifted  according  to 
Rules. 

RHACHITIS  [p^5ti77f,  Gr.]  is,  according  to 
fome,  the  Spinal  Marrow  ;  (winch  lee  in  its  pro¬ 
per  place  :)  Alfo  a  Dileale  common  amongft  the 
Englijh,  which  is  an  unequal  Nourilhmfint  of  the 
Body,  accompanied  with  Loofnefs  of  Parts,  Soft- 
neis,  Weaknefs,  Faintnefs,  Drowfinefs,  a  great 
fwelling  Head,  with  Leannefs  below  the  Head  ; 
with  Protuberances  about  the  Joints,  crookednefs 
of  Bones,  llraitnefs  of  the  Breaft,  l'welling  of  the 
Abdomen ,  faetchingoitheHypochondres,  a  Cough, 
i$c.  The  Englijh  call  it  the  Rickets :  But  becaufe 
the  occalion  of  it  often  lies  in  the  fpinal  Marrow, 
the  Famous  GJyJJ'on  calls  it  appofitely  enough 
Rhacbitis.  Blanchard. 

RHAGADES  [p^yj'sf,  Gr.]  the  Latins  fay 
Scijfurte ,  Fijfurce ,  Rimce ,  Chinks,  Clefts,  which 
as  they  happen  in  other  parts  of  the  Body,  Hands, 
Feet,  Lips,  the  Entrance  of  the  Womb  ;  fo  they 
inav  happen  in  the  Fundament,  in  the  Extremity 
of  the  Gut  Retfum,  and  in  the  Sphin&er,  or  Mu¬ 
lch  which  doles  the  Fundament.  Rhagades  in  the 
Fu  dament  are  certain  oblong  little  Ulcers,  with¬ 
out  Swelling,  like  thofe  which  are  fometimes  oc- 
cahoned  in  the  Hands  by  great  Cold.  Some  are 
lu  per  tidal,  others  deep  :  Some  are  not  hard,  nor 
callous,  others  are :  Some  are  moill,  and  fend 
foiih  Matter,  others  dry  and  cancrous.  Blanchard. 

RHANDIX,  in  the  Divilion  of  the  Country  of 
Wales ,  before  the  Conquell  ;  what  they  called  a 
Cantref ;  contained  an  hundred  Towns,  under 
which  were  fo  many  Comma ts:  Each  Commot  had 
12  Manors  or  Circuits,  and  2  Townjhips  :  There 
were  4  Townjhips  to  every  Manor ;  and  every 
Townjhip  comprehended  4  Gavels :  And  every  Ga¬ 
vel  had  4  Rhandixs ,  and  in  every  Rhandix  were  4 
Tenements.  Taylor’s  FUJI,  of  Gavel  Kind,  p.  69. 

RHEGMA  Gr.]  is  a  breaking  forth  or 

buriting  of  any  part,  as  of  a  Bone,  the  inner  Rind 
of  the  Belly,  the  Eye,  &c.  ■ 

RHETORICK  [‘Pht^cocw,  of  to  fpeak,] 
the  Art  of  fpeaking  copioully  on  any  Subjed, 
with  all  the  Advantages  of  Beauty  and  Force. 

RHEUM,  a  thin  lerous  Humour,  occafionally 
ilfuing  out  of  the  Glands  of  the  Mouth  and  the 
"Throat. 

RHEUMATISM  [fw/Mt -nffyw'f,  Gr.]  is  a  wan¬ 
dring  Pain  in  the  Body,  often  accompanied  with 
a  l’mall  Fever,  Swelling,  Inflammation,  &c.  Blan¬ 
chard. 

RHEXIS,  the  fame  with  Rhegma . 

RHINENCHYTES,  [of  ‘plv  the  Noftril,  and 
'lyX*a>  Gr*  to  pour  in,]  is  a  little  Syringe  toin- 
^jeft:  Medicines  into  the  Noftrils. 


RHOMB  Solid ,  is  two  equal  and  right  Cones 
joined  together  at  their  Bales. 

RHOMBOIDES,  [of 'P^/2©  and  UPQ-,  Gr. 
Form,]  fo  called  from  its  Figure,  is  a  Pair  of 
Mulcles  of  the  Scapttla,  proceeding  from  the 
two  lowermoft  Vertebres  of  the  Neck,  and  from 
the  four  upper  Spinal  Proceifes  of  the  Vertebres  of 
the  Back :  By  and  by  they  defeend  obliquely* 
and  being  flethy  at  the  beginning  and  end,  go  as 
far  as  the  Bails  of  the  Shoulder-Blade,  which  they 
move  backward  and  obliquely  upward  :  It  ad¬ 
heres  ilrongly  to  its  fubjacent  Mulclc  the  Serratus 
Superior  Pojlicus. 

RHOMBOIDES,  a  Figure  in  Geometry.  See 
(Quadrilateral  Figures. 

RHOMBUS:  See  Quadrilateral  Figures. 

RHUMBS  :  See  Rumbs. 

RHYAS  ['Pva<,  Gr.]  a  Difeafe  of  the  Eyes* 
caufed  by  aconfuming  or  dimimihing  of  the  Ca¬ 
runcle,  or  Email  Piece  of  Fie  ill  in  the  great  Cor¬ 
ner  of  the  Eye,  fo  that  it  can  no  longer  contain  its 
Liquor.  Blanchard. 

^  RHYPTICA,  [of Gr.  filthy,]  are 
fcouring  Medicines  which  cleanfe  away  Filth; 

Kl/vnrh/iYf] 

RHYTHMUS  ['PJ0u©,  Gr.]  is  a  certain  Pro¬ 
portion  of  Pulfes,  Time,  Life,  Age,  Sc.  Blan¬ 
chard. 

RIAL,  a  Piece  of  Gold,  current  for  ten  Shil¬ 
lings  :  In  1  H.  6.  by  Indenture  of  the  Mint,  a 
Pound-weight  of  Gold  of  the  old  Standard,  was 
coined  into  45  Rials  going  for  ten  Shillings  a  piece, 
or  a  proportionable  Number  of  half  Rials  going 
at  five  Shillings  a-piece  :  Or, 

RIALS  Farthings  ;  which  went  at  2 s.  6d.  In 

I  H.  8.  The  Golden  Rial  was  ordered  to  go  at 

II  s.  ^d.  In  2  Eliz.  Golden  Rials  were  coined 
at  15/.  a-piece,  when  a  Pound-weight  of  old 
Standard  Gold  was  to  be  coined  into  48  Rials. 
In  3  Jac.  1.  The  Rofe  Rials  of  Gold  were  coined 
at  30/.  a-piece,  and  the  Spurr  Rials  at  15  Shil¬ 
lings. 

RIBBING  Nails,  are  Rich  as  are  ufed  to  fallen 
the  Ribbing,  or  to  keep  the  Ribs  of  a  Ship  in  their 
Place. 


RIBBON,  a  Term  in  Heral¬ 
dry,  fignifying  the  eighth  Part  of 
a  Bend  ;  it  is  born  a  little  cut  off 
from  the  Out-lines  of  the  Efcut- 
cheon,  thus. 

He  beareth  Or,,  a  Ribbon 
Gules. 

RIBS  of  a  Sh.p,  are  the  Timbers  of  the  Put- 
tocks  when  the  Planks  are  ofl  *  fo  called,  becaule 
they  are  bending  like  the  Ribs  of  a  Carcafe. 

Thofe  little  long  wooden  Pieces  alfp  which  be¬ 
long  to  the  Parrels  of  the  Yards,  and  have  Holes 
in  them  like  the  Comb  under  the  Beak-head,  are 
called  the  Ribs  of  the  Parrels. 

RIDE  :  A  Ship  is  laid  to  ride,  when  her  An¬ 
chors  hold  her  fall,  fo  that  Ihe  drives  not  away  by 

the  Force  of  the  Wind  or  Tide,  and  a  Ship  is  laid 
to  ride  well,  when  Ihe  is  built  lo  that  flie  doth  not 
over-beat  her  lelf  into  a  Head-Sea,  as  that  the 
Waves  over-rake  her,  (that  is,  over-walh  her)  from 
Stem  to  Stern.  They  fay  alfo  a  Ship 

RIDES  a-crofs,  when  Ihe  rides  with  her  Main- 
yards  and  Fore-yards  hoifted  up  to  the  Hounds  ; 
and  both  Yards  and  Arms  topped  alike.  She  is 

faid  to  RIDE, 


R  I  G 


R  I  G 


RIDE  a  Peek,  When  one  end  of  the  Yard  is 
peeked  up,  and  the  other  hangs  down  :  And  this 
is  alio  faid  of  a  Ship,  when  in  Weighing  die  is 
brought  direftly  over  her  Anchor.  She  is  laid  to 
RIDE  Athwart ,  when  her  Side  is  to  the  Tide. 
And  to 

RIDE  betwixt  Wind  and  Tide,  when  the  Wind 
hath  equal  Force  over  her  one  way,  and  the  Tide 
another  ;  but  if  the  Wind  hath  more  Power  over 
her  than  the  Tide,  Ihe  is  faid  to  Ride  Wind  Rode. 
She  is  laid  to 

RIDE  Hawfe-ful,  xvhen  in  a  Strefs  of  Weather 
die  falls  lo  deep  into  the  Sea  with  her  Head,  that 
Water  runs  in  at  her  Hawfes.  She  is  laid  to 
RIDE  a  Portoife ,  when  her  Yards  are  ftruck 
upon  the  Deck,  or  when  they  are  down  a  Pcrtlajl. 

R1DEAU  [in  Fortification']  is  a  Ditch,  the 
Earth  whereof  is  railed  on  its  Side,  or  a  finall  Ele¬ 
vation  of  Earth,  extending  it  ielf  in  Length  on  a 
Plain,  which  ferves  to  cover  a  Pod,  being  alio 
very  convenient  for  thofe  that  would  beliege  a 
Place  at  a  near  Diftance  ;  and  to  fecure  the  Work¬ 
men  in  their  Approaches  to  the  Fort  of  aFortrels. 

RIDERS  in  a  Ship,  are  great  Timbers  both  in 
the  Hold  and  alfo  Aloft,  which  are  bolted  on  to 
other  Timbers  to  ftrengthen  them,  when  ’tis  dif- 
covered  a  Ship  is  too  weakly  built. 

RIDING  Clerk ,  one  of  the  fix  Clerks  in  Chan¬ 
cery,  Who  in  his  Turn,  for  one  Year,  keeps  the 
Coimollmcnt-Books  of  all  Grants  that  pals  the 
Great  Seal  that  Year.  Cowel . 

R 1ENS  is  a  kind  of  Plea  ufed  to  an 

Aftmn  of  Debt  upon  Arrearages  of  Account, 
whereby  the  Defendant  does  alledge,  There  is  no- 
thing  in  Arrear. 

R1ENS  pafie par  Je  fait ,  is  the  Form  of  an  Ex¬ 
ception  taken  in  lome  Cafes  to  an  Aftion. 

RIENS  per  Defcent ,  is  a  Form  of  Pleading 
when  an  Heir  is  fued  for  a  Debt  of  his  Anceftor, 
and  he  hath  no  Alfrts  in  his  Hand,  nor  any  Lands 
liable  to  be  extended. 

RIGGING  of  a  Ship ,  is  all  her  Ropes  whatfoe- 
cver  belonging  to  her  Mafts  or  Yards,  or  any  Part 
about  her. 

A  Ship  is  well  rigged,  when  all  her  Ropes  are 
of  their  lit  Size  in  Proportion  to  her  Burden.  She 
is  faid  to  be  over-rigged  when  her  Ropes  are  too 
big  for  her  ;  which  wrongs  her  much  in  her  Sail¬ 
ing,  and  is  apt  to  make  her  Heel. 

RIGHT  [in  Law]  lignifies  not  only  a  Right  for 
which  a  Writ  of  Right  lies ;  but  alfo  any  Title  or 
Claim,  either  by  Vertue  of  a  Condition,  Mortgage, 
or  the  like,  for  which  no  Aftion  is  given  by  Law, 
but  only  an  Entry. 

Thus  is  Jus  Proprietatis ,  a  Right  of  Propriety: 
Jus  Poffefionis,  a  Right  of  Poiteflion  :  And  Jus 
’Proprietatis  &  PoffefJionis ,  a  Right  both  of  Pro¬ 
perty  and  Polfellion,  and  this  was  formerly  called, 
Jus  duplicatum  :  As  if  a  Man  be  dilfeifed  of  an 
Acre  of  Land,  the  Dilfeifee  hath  Jus  Proprietatis ^ 
the  Diifeifor  hath  Jus  PcffeJJionis ,  and  if  the  Dil- 
leilee  releafe  to  the  Dilfeiior,  he  hath  Jus  Propri - 
etatis  8  PoffeJJtonis. 

RIGHT  Angled:  A  Figure  is  faid  to  be  Right 
Angled,  when  its  Sides  are  at  Right  Angles,  or 
Rand  perpendicularly  one  upon  another :  And 
this  is  lometimes  in  all  Angles  of  the  Figures,  as  in 
Squares  and  Reft-angles :  Sometimes  only  in  part, 
as  in  Right  Angled  Triangles. 

RIGHT  Angled  Triangle  :  See  Triangle . 

R IGHT  Angles :  See  Angles. 


RIGHT  Afcenfion  of  the  Sun ,  or  Star ,  is  that 
Degree  of  the  Equinoctial ,  accounted  ftom  the  be¬ 
ginning  of  Aries ,  which  rileth  with  it  in  a  Right 
Sphere. 

Or,  it's  that  Degree  and  Minute  of  theEqui- 
noftial  (counted  as  before)  which  cometh  to  the 
Meridian,  with  the  Sun  or  Stars,  or  with  any  Point 
of  the  Heavens.  The  Reafon  of  which  referring 
it  to  the  Meridian,  is  becaule  that  is  always  at 
Right  Angles  to  the  Equinoftial ;  when  the  Hori¬ 
zon  only  is  in  a  Right  or  Direft  Sphere. 

To  find  the  Sun’s  or  Star’s  Right  Afcenfion ,  by 
the  Globe. 

Bring  the  Sun's  or  Star’s  Place  to  the  Meridian, 
and  the  Number  of  Degrees  intercepted  between 
the  beginning  of  Aries,  and  that  Degree  of  the 
Equinoftial  which  comes  to  the  Meridian,  is  the 
Right  Afcenfion ,  if  required  in  Time  :  Account 
every  1 5  Degrees  to  be  an  Hour,  and  every  Degree 
to  be  4  Minutes. 

To  find  the  Sun1  s  Right  Afcenfion  Trigonometrical, 
ly ;  having  his  greateft  Declination  and  Diftance 
from  the  next  Equinoftial  Point  given  f*y> 

As  Radius  is  to  the  Co-fine  of  the  Sun’s greatejl 
Declination  : :  So  is  the  Tangent  of  his  Diftance 
from  the  next  Equinoftial  Point  to  the  Tangent 
of  the  Right  Afcenfion. 

Example. 

Let  the  Sun’s  Diftance  from  the  next  Equinoftial 
Point  be  30  Degrees  00  Minutes ;  his  greateft  De¬ 
clination  be  23  Degrees  30  Minutes. 

Then  to  the  Co-fine  of  230  30’  ■  ■  —  9. 962398 

Add  the  Tangent  of  30°  00'  . -  9. 761439 

Sum  \tfs Radius  is  the  Tang,  of  270  53'  19.  723837 

Which  is  the  Right  Afcenfion  required. 

The  fame  may  be  alfo  found,  by  having  the 
prefent  Declination,  (fuppofe  11  Degrees  30  Mi¬ 
nutes)  and  the  greateft  Declination,  23  Degrees  30 
Minutes,  given. 

For,  As  the  Tangent  of  the  Sun’ s  greateft  Declina - 
tion,  is  to  the  Tangent  of  his  prefent  Declinati - 
on  : :  So  is  the  Radius  to  the  Sine  of  his  Right 
Afcenfion. 

The  Operation  ftands  thus : 

To  the  Ar.  co.  of  the  Tan.  of  230  30'— *0.  361698 
Add  the  Tangent  of  n°  30'——— - 9.  308463 

Sum  adding  the  Radius— S.  270  53'— 19*  670161 


RIGHT  or  Direft  Sphere,  is  that  which  has  the 
Poles  of  the  World  in  itsHorizon,  and  the  Equator 
in  the  Zenith:  The  Confluences  of  living  under 
fuch  a  Pofition  (as  thofe  who  live  direftly  under 
the  Line  are  in)  is  that  they  have  no  Latitude  nor 
Elevation  of  the  Pole.  They  can  fee  nearly  both 
Poles  of  the  World  ;  all  the  Stars  do  Rife,  Culmi¬ 
nate,  and  Set  with  them.  And  the  Sun  always 
riles  and  defeends  at  Right  Angles  to  their  Hori¬ 
zon, 
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zon,  and  makes  their  Days  and  lights  even  ;  be-  ving  taken  E  S'  from  the  Chords  =23°  30',  and 
caufe  the  Horizon  biffefts  the  Circle  of  his  Diurnal  fo  draw  n  E  Q_ )  will  find  ©  for  the  Sun’s  Place  5 


Revolution. 


To  find  the  Right  Afcenfion  of  aPla.net,  or  St  nr  that 
hath  Latitude ,  ufe  this  Proportion. 

As  Co-fine  of  the  Stars  Declination  is  to  the  Co¬ 
line  of  its  Diftance  from  the  next  Equino&ial  Point 
: :  So  is  the  Co-fine  of  its  Latitude,  to  the  Co-fine 
of  its  Right  Afcenfion. 

RIGHT  Circle ,  [in  the  Stereographical  Proje¬ 
ction  of  the  Sphere ,  ]  is  a  Circle  at  Right  Angles 
to  the  Plane  of  the  Proje&ion,  or  that  palled 
through  the  Eye. 

RIGHT  the  Helm ,  a  Sea  Phrafe,  ufed  by  him 
that  Conds  to  the  Man  at  Helm,  ordering  him  to 
keep  the  Helm  even  with  the  Middle  of  the  Ship. 

RIGHT  I/w,  is  the  neareft  Diftance  between 
any  two  Points.  See  Line. 

RIGHT  Mufcles  of  the  Head  :  See  ReCtus  In¬ 
ter  nus  Major  &  Minor. 

RIGHT  Sailing ,  is  when  a  Voyage  is  perform’d 
on  fome  one  of  the  four  Cardinal  Points. 

If  a  Ship  fail  under  the  Meridian  ;  that  is,  on 
the  North  or  South  Points,  Ihe  varieth  not  in  Lon¬ 
gitude  at  all  5  but  only  changeth  the  Latitude,  and 
that  juft  fo  much  as  the  Number  of  Degrees  Ihe 

hath  run. 

If  a  Ship  fail  under  the  Equinoftial,  upon  the 
very  Eaft  or  Weft  Points,  file  altereth  not  her  La¬ 
titude  at  all,  but  only  changeth  the  Longitude,  and 
that  juft  fo  much  as  the  Number  of  Degrees  file 
hath  run.  If  the  Ship  fail  dire&ly  Eaft  or  Weft 
under  any  Parallel,  Ihe  there  alfo  altereth  not  her 
Latitude,  but  only  the  Longitude  ;  yet  not  ac¬ 
cording  to  the  Number  of  Degrees  of  a  great  Circle 
Ihe  hath  failed,  as  under  the  Equino&ial  ;  but 
more  than  fo  many,  according  as  the  Parallel  is  re¬ 
moter  from  theEquinoftial  towards  the  Pole:  For 
the  lefs  any  Parallel  is,  the  greater  is  the  Difference 
of  Longitude. 

RIGHT  Afcenfion  of  the  Sun.  To  find  this  by 
the  Projeftion  of  Part  of  the  Analemma  readily  ; 
having  given  either  his  Place ,  or  Declination. 

In  the  Quadrant  EQ_  Z ,  draw  rp  reprefenting 
the  Parallel  of  the  Sun’s  Declination  5  which  (ha- 


or  having  the  Point  of  ©  firft,  if  through  it  you 
draw  the  Parallel  rp,  you  will  have  E  r,  the  Sun’s 
prefent  Declination.  This  done,  ©  p  will  be  the 

Sine  of  the  Sun’s  right  Afcenfion  to  the  Radius  r  p 
Wherefore  (by  the  Seftor)  lay  as  r  p,  to  ©  p :  : 

E  Cl  to  a  4th  Term  ;  which  will  be  the  true  Sine  of 
the  Sun’s  right  Afcenfion  :  But  you  may  find  it  in 
the  Diagram  thus.  Set  rp  from  Q  to  R ,  on  which 
point  A  as  a  Centre,  and  with  ©  p  as  a  Radius , 
fweep  an  Ark  as  B:  Then  a  Ruler  laid  from 
juft  to  touch  the  Convexity  of  that  Ark  B ,  will 
find  the  Point  A  in  the  Limb.  Then  will  E  A , 
meafured  on  the  Chords,  be  the  Degrees  of  right 
Afcenfion  of  the  Sun,  from  the  next  Equinoctial 
Point. 

RIGHT  Sine ,  the  fame  with  Sine  ;  which  fee. 

RIGLET,  is  any  lquare,  flat,  thin,  Piece  of 
Wood,  like  thofe  which  are  defigned  to  make  the 
Frames  of  lmall  Pictures  of  $  which  are  fo  called, 
before  they  are  Molded. 

RIGOR,  is  a  Vibration  and  Concuflion  of  the 
Skin,  and  Mufcles  of  the  whole  Body,  accompanied 
with  Chilnefs. 

RIGOROUS  way  of  explicatingRarefa&ion  is, 
as  it  is  called  by  the  Moderns,  that  which  is  made 
ufe  of  in  the  Peripatetick  School ;  which  fee  under 
Rarefaction. 

RIM  in  a  Watch  or  Clock,  is  the  Circular  part 
of  the  Balance  thereof. 

RINjEUS,  a  Mufcle  of  the  Nofe,  otherwife 
called  Nafalis :  Which  lee. 

RING  Dial.  See  Univerfal  Equinoctial  Dial. 

RING  of  Saturn  is  an  Opacous  Solid,  Circu 
lar  Arch  and  Plane,  like  the  Horizon  of  a  Globe, 
of  Matter  entirely  encompafling  round  the  Planet, 
and  no  where  touching  it  5  its  Plane  is  at  this 
Time  nearly  parallel  to  the  Plane  of  our  Earth’s 
Equator  :  The  Diameter  of  this  Ring  is  2  £  of 
Saturn's  Diameters,  and  the  Diftance  of  the  Ring 
from  the  Planet,  is  about  the  breadth  of  the  Ring 
it  lelf. 

*  L 

it 

Galileus  firft  difcovered  the  Figure  of  Saturn 
not  to  be  round  ;  but  that  the  Inequality  was  thus 
in  the  Form  of  a  Ring,  Mr.  Hugens  firft  found  out 
and  publilhed  in  his  Syfiema  Saturniana,  1659.  Tis 
this  Ring,  and  its  various  Pofitions  in  refpeft  of  the 
Sun,  (  whofe  Light  it  refie&s  like  the  Body  of  Saturn 
it  lelf)  and  of  the  Eye  of  the  Spe&ator,  which  oc- 
cafions  all  the  various  Appearances  of  Saturn  with 
his  Anfce  (as  they  call  them)  or  with  none,  with 
broad,  or  narrow  ones, 

The  following  Figures,  which  I  borrowed  from 
Dr.  Gregory's  Aftronomy,  will  very  well  lllu- 
ftrate  this  Matter. 

The  firft  is  a  fingle  Figure  of  the  Planet,  when 
his  Ring  is  moft  vilible  :  And  the  lecond  explains 
the  feveral  Phaenomena  of  the  Ring  in  all  its  Po- 
*>  A  a  a  a  fition 
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fitions,  in  refpeft  of  the  Sun  at  S.  during  the  Pla-  can  illuminate  it  but  very  fparingly.  But  when 
net’s  entire  Revolution  round  the  Sun.  When  the  Saturn  is  at  E.  or  N.  then  the  Sun’s  Rays  falling 
Planet  is  at  A  or  1,  the  Ring  is  fcarce  vifible,  be-  almoft  direftly  upon  the  Ring,  do  render  it  cioft 
caule  the  Sun’s  Rays  running  almoft  parallel  to  it,  of  all  confpicuous. 


RIOT  [in  Law~\  fignifies  the  forcible  doing  of 
an  unlawful  Thing,  by  three  or  more  Perfons  aft 
fern  bled  together  for  that  Purpofe. 

RIPENERS  [in  Medicine ]  a  Sort  of  Topical 
Remedns,  call’d  Digeftives,  Maturantia ,  &c. 

RISIBILITY,  [ Rif  bilitas ,  L.]  the  Faculty 
of  Laughing,  which  is  generally  iup.pos’d  an  At¬ 
tribute  peculiar  to  Man,  as  being  the  .only  Crea¬ 
ture  capable  of  judging  of  what  is  ridiculous.  Au¬ 
thors  are  not  agreed  as  to  the  peculiar  Mechanifm 
in  Man,  whereby  Laughter  is  excited.  It  is  com¬ 
monly  attributed  to  the  Communication  between 
the  Plexus  Nervofus ,  and  the  Diaphragm  at  ick 
Nerves. 

Some  Philofophers  aflert,  {that  the  Degree  of 
Judgment  is  always  leen  in  that  of  Laughter  ; 
and  that  Fools  have  either  too  much,  or  too  little. 

RISING  of  the  Sun ,  or  Star,  is  their  appearing 
above  the  Horizon. 

The  Rifing  of  the  Sun  may  be  found  by  the  Globe  5 

thus. 

Firft  reftify  the  Globe,  (which  Word  fee ;)  then 
bring  the  Sun’s  Place  to  the  Eaft  Part  of  the  Hori¬ 
zon  ;  and  the  Hour  Index  will  Ihew  the  Time  ei¬ 
ther  before  or  after  Six. 

The  Time  of  the  Sun’s  Rifing  doubled,  gives 
the  Length  of  the  Day. 

The  Rifng  of  any  Star ,  may  be  thus  found  by  the 
'  ‘  '  Globe. 

Re&ify  your  Globe  and  Hour  Index ;  bring  the 
Star  to  the  Eaft,  and  the  Index  will  Ihew  the  Time 
of  the  Star’s  Riling. 

RISING  Timbers  in  a  Ship,  are  the  Hooks  pla¬ 
ced  on  her  Reel ;  and  are  16  called,  becaule  as 


thefe  rife  in  Proportion,  fo  her  Rake  and  her  Ru& 
rife  on  her  flat  Floor  by  Degrees. 

The  RISINGS  in  a  Ship,  are  thofe  thick  Planks 
which  go  fore  and  aft,  on  both  Sides  under  the  End 
of  the  Beams  and  Timbers  of  the  Second  Deck  un¬ 
to  the  third  Deck,  half  Deck,  and  quarter  Deck  ; 
and  on  them  the  Beams  and  Timbers  of  the  Deck 
do  bear  at  both  ends  by  the  Ship’s  fide. 

RISUS  Sardonius ,  is  a  Contraction  of  each  Jaw, 
or  a  convulfive  kind  of  Grinning,  caufed  by  a  Con¬ 
traction  of  the  Mulcles  on  both  fides  of  the  Mouth. 
Blanchard. 

RIVERS  and  Springs,  whence  they  arife;  fee 
under  the  Word  Vapour. 

A  ROAD,  is  in  any  place  near  the  Land  where 
the  Ships  may  Ride  at  Anchor,  and  a  Ship  riding 
there  is  called  a  Roader. 

ROB.  See  Apochylifma. 

ROBBINS  in  a  Ship,  are  thofe  fmall  Lines 
which  make  the  Sail  fall  to  the  Yards,  being  ree- 
ved  into  Eylet-holes  in  the  Sail  under  the  Head- 
rope,  for  that  purpofe.  The  Word  is.  Make  faf 
the  Robbins  :  For  at  Sea  they  don’t  lay,  tie ,  but 

TYlClk.6 

ROCKETS.  Of  the  feveral  Defects  of  Rockets , 
how  to  avoid  them  ;  together  with  what  ought  to 
be  obferved  in  the  right  ConftruCtion  of  them. 

The  firft  and  moll  remarkable  Vice  in  Rockets 
is,  When  after  being  fir’d,  and  mounted  to  the 
height  of  two  or  three  Perches,  they  break  and 
dilperfe  without  performing  their  proper  EffeCts. 

The  fecond,  which  is  not  much  better  than  the 
firft,  is  when  they  remain  fufpended  upon  the 
Nails,  wafting  flowly  away,  without  moving  off 
or  riling  at  all. 

The  third  is,  when  in  their  Aftent  they  form  an 
Arch,  or  defcnbing  a  Semi-circle  return,  down  to 
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the  Ground  before  all  their  Compofition  is  burnt 
out. 

The  fourth  is,  When  they  mount  in  a  ipiral 
Line,  winding  up  into  the  Air,  without  obferving 
an  uniform,  regular,  and  right  Motion,  as  they 
ought. 

The  fifth  is,  When  they  move  up  heavily  and 
lazily,  as  if  they  refus’d,  or  Icorn’d,  to  take  their 
Flight. 

The  iixth  is,  When  the  Cafes  hang  empty  upon 
the  Nails,  and  the  Compofition  rifes  and  difperfes 
in  the  Air. 

There  is  Hill  a  greater  Number  of  vexatious  Ac¬ 
cidents,  which  may  fruftrate  the  Hopes,  Labour, 
and  the  Expence  of  the  Pyrobolif ;  and  which 
would  be  too  tedious  for  me  to  enumerate.  It 
will  be  fufficient,  if  you  keep  your  Eye  upon 
tshele,  which  are  the  moll  to  be  fear’d  and  provi¬ 
ded  againft  ;  and,  in  order  to  avoid  and  re&ify 
them,  pleafe  to  obferve  the  following  Rules. 

Infallible  Rules'  to  conflrucl  Rockets ,  without 

any  Defecl. 

1.  Your  Rockets  fiiall  have  their  Height  propor¬ 
tioned  to  their  Orifices,  or  hollow  Cylinders. 

2.  Whether  your  Cafes  be  made  of  Paper  or 
Wood,  they  Ihall  be  neither  too  thick,  nor  too 
thin. 

3.  They  fiiall  be  made  of  Paper  which  is  mo¬ 
derately  dry,  neatly  row  Pd,  and  perfectly  tight 
to  the  Rowler. 

4  Their  Necks  fiiall  be  well  and  firmly  choak- 
ed  ;  fo  that  neither  the  Knots  of  the  Cord  or  Pack¬ 
thread,  nor  the  Folds  of  the  Choak,  may  dilate 
or  give  way  ;  and  therefore  they  Ihall  be  reinfor¬ 
ced  with  Glew. 

5.  All  the  Ingredients  that  enter  into  theCom- 
polition,  being  exa&ly  weighed  in  Proportion  to 
the  Orifice  or  Size  of  the  Rocket  you  intend  to 
make,  Ihall  be  firft  powdered  and  palled  through 
a  Sieve  leperately,  then  weighing  them  again  they 
mult  be  well  incorporated  together  in  one  Mals, 
and  powdered  a  fecond  time  and  palled  through  a 
fine  Sieve,  as  before. 

6.  The  Salt-petre  and  Sulphur  mud  be  purified 
and  powdered  as  fine  as  polfible ;  the  Coal  mull 
be  well  burnt,  free  from  Moillure,  and  made  of 
fmne  light  Wood,  l'uch  as  Lime-Tree,  Hazle,  and 
Branches  of  Willow ;  and  on  the  contrary  be  cauti¬ 
on’d  not  to  make  it  of  Beech,  Oak,  Maple,  or  Ser¬ 
vice-Tree,  becaule  they  are  naturally  impregnated 
with  a  great  deal  of  grofs  earthy  Matter. 

7.  Your  Compofition  mull  be  prepar’d  juft  be¬ 
fore  you  want  it. 

8.  It  mull  be  neither  too  moill  nor  too  dry,  but 
fprinkl’d  over  with  a  little  oily  Moillure,  or 
Brandy. 

9.  When  you  drive  your  Rockets,  be  always 
mindful  to  put  equal  Quantities  of  Compofition 
into  your  Cafes  at  a  time. 

10.  The  Strokes  of  your  Mallet  fiiou’d  fall  in  a 
perpendicular  Dire&ion  upon  the  Driver. 

11.  Your  Rockets  mull  be  driven  with  Mallets 
of  proportionable  Weight  to  their  Size,  with  an 
■uniform  Succefiion,  and  an  equal  number  of 
Strokes,  every  time  you  pour  any  Compofition 
into  your  Cafes. 

12  In  Paper  Cafes  you  muft  cover  your  Com- 
poi.tion  with  wooden  Cafes,  with  an  hollow  con¬ 
vex  or  curve  Surface  ;  but  for  wooden  Cafes  their 
Convexity  Ihall  be  plain,  that  they  may  be  the 
more  firmly  fecur’d  in  the  Rocket. 


13.  Your  Rockets  muft  be  bored  with  a  fuitabl6 
Borer,  or  Taper-bit,'  fo  that  their  hollow  Cones 
may  be  neither  too  wide  nor  too  narrow,  too  long 
nor  too  fliort. 

14.  The  cavity  or  hollow  Cone  mull  be  as  up¬ 
right  and  perpendicular  as  polfible,  and  exaftly  in 
the  middle  of  the  Compofition,  fo  as  not  to  lean 
to  the  one  fide  or  the  other. 

15.  You  mull  not  bore  your  Rockets  till  juft 
before  you  ufe  them,  and  when  they  are  bored 
they  Ihou’d  be  tenderly  handled  with  the  ends  of 
your  Fingers  only,  for  fear  of  difordering  their 
Form. 

16.  Their  Sticks  or  Rods  Ihall  be  nicely  propor¬ 
tioned  to  them,  both  as  to  Length  and  Weight. 
They  Ihall  neither  be  bent  nor  crooked,  uneven  not 
knotty  ;  but  as  ftrait  and  finooth  as  polfible,  and 
if  need  be  they  may  be  planed. 

17.  Your  Rockets  being  fill’d  and  compleated, 
take  Care  how  you  put  them  into  too  dry  or  too 
damp  a  Place  ;  for  both  the  one  and  the  other  may 
fpoil  them,  therefore  choofe  feme  temperate  Place. 

18.  When  you  would  fire  them  they  muft  be 
fufpended  upon  Nails  perpendicular  to  the  Hori¬ 
zon. 

19.  You  muft  not  oblige  them  to  move  off  with 
Burthens  dilproportionate  to  their  Strength  ;  and 
tho’you  are  fo  exalt  as  to  load  them  with  fuitable 
Weights,  the  whole  mull  be  adjufted  with  regard 
to  Form,  fo  as  that  it  Ihall  with  the  moll  eafe 
cleave  the  Air  and  rife  with  the  leaft  Oppofition  ; 
lo  that  their  Burthens  may  in  no  refpeft  retard  their 
Riling,  which  is  a  Motion  the  moil  unnatural  and 
difficult  to  any  Body.  And  this  you  are  to  ob¬ 
ferve  the  more  nicely,  the  larger  your  Rockets  are, 
which  muft;  retain  in  general  (as  much  as  polfible) 
a  Pyramidical  or  conick  Figure,  as  being  the  belt 
adapted  of  any  Ihape  whatfoever  to  pierce  the 
Air,  and  to  meet  with  the  leaft  reliftance  from 
that  Element.  Tho’  I  muft  obferve,  that  a  l’phe- 
rical  Form  is  the  moll  convenient  for  a  Body 
which  is  to  turn,  rowl,  and  vault  in  the  Air,  be- 
caufe  of  the  equality  of  its  Surface. 

20.  You  muft  avoid,  as  much  as  polfible,  all 
Rainy,  Damps,  Mifty  and  Foggy  Nights,  as  alfo 
thofe  which  are  Tempeftuous  or  Squally  . 

21.  The  different  Effects  produced  by  feveral 
Rockets ,  fill’d  with  the  fame  Compofition,  mull 
not  be  attributed  to  any  other  Caule  than  their 
not  having  been  treated  with  equal  Diligence  in 
every  refpeft,  whether  in  the  Driving  or  Boring 
of  them,  and  in  many  other  Articles  which  ought 
to  be  ftri&ly  oblerved  $  or  elfe  to  their  having 
been  laid  up  in  Places  of  different  Degrees  of 
D  ampnels,  and  having  thereupon  contra&ed  dif¬ 
ferent  degrees  of  Moillure,  their  Flight  and  Com- 
buftion  will  be  various. 

22.  If  you  would  have  them  make  an  appear¬ 
ance  in  the  Air  like  Fire,  Ram,  or  like  a  Cloud 
of  fiery  Sparks,  or  like  long  and  broad  Ravs 
darting  downwards,  you  mull  mix  your  Compo¬ 
fition  with  a  little  Glafs  coarlely  powdered,  of 
filings  of  Iron,  or  Saw-dull  of  Wood.  You  may 
alfo  contrive  Jo  as  to  have  the  Fires  llfuing  from 
your  Rockets  of  divers  Colours  :  as  for  Example, 
If  you  mix  a  certain  Quantity  of  Campbire  in 
your  Compofition,  it  will  yield  a  white,  pale,  or 
milky  coloured  Fire.  If  you  mix  a  little  Greek 
Pitch  in  it,  it  will  produce  a  reddilh  Copper-Co. 
lour  Flame.  If  you  mix  Sulphur  you  will  have 
a  blue  Fire.  If  Sal  Armoniack^  it  will  be  greenilfi. 
If  crude  Antimony ,  the  Flame  will  be  of  a  fad 
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yellow,  or  of  Box-colour.  If  the  ferapmgs  of 
Ivory,  it  will  be  of  a  bright  Silver-colour,  inclin¬ 
ing  a  little  to  the  livid  or  Lead-colour.  If  the 
ral’pings  of  yellow  Amber ,  it  will  appear  the  lame, 
but  inclining  to  the  Citronilh.  In  lhort,  If  you 
mix  your  Compolition  with  common  Pitch ,  your 
Rockets  will  call  forth  an  oblcure  gloomy  f  ire,  or 
.  rather  a  black  thick  Smoke,  which  will  darken  all 
the  Air.  The  S'teur  dela  Porte,  (fometimes  called 
Baptifta  Porte )  tells  us,  in  his  Natural  Magic}, 
Book  7.  Chap.  7.  that  the  Loadftone  being  buried 
under  burning  Coals,  commonly  emits  a  Flame 
that  is  of  a  bluifh,  fulphurine,,  or  Iron-colour. 
Whoever  doubts  of  this,  may  make  the  Experiment 
by  feraping  a  little  of  it  into  your  Compolition, 
and  lee  whether  it  be  as  he  fays,  or  not  ;  but  how¬ 
ever  let  him  do  it  with  Moderation,  and  fparingly, 
lor  fear  left  a  difproportionate  Quantity  Ihould 
deceive  him,  in  lome  degree  or  other.  But  1  think 
I  have  laid  enough  concerning  Rockets  ;  and  I 
fear  I  begin  to  grow  tirefome  to  the  Reader,  and 
that  1  lhall  Brain  his  Sight  too  much  if  I  keep 
Run  any  longer  looking  up  to  the  Sky.  And  indeed 
1  apprehend  that  i  have  left  nothing  unlaid  that 
may  be  of  ule  to  the  diligent  and  expert  Pyrobolijl, 
and  that  1  have  fully  warn’d  him,  as  to  what  he 
ought  to  embrace  or  fly,  what  he  is  to  follow  or 
avoid.  But  before  1  conclude,  I  mud  obferve, 
that  it’s  impoflible  to  meet  with  any  Artid  fo 
perft£l,  but  that  he  may  err  l’ometimes  in  lome 
trivial  Point,  where  fuch  a  multiplicity  of  Cir- 
cumdances  mud  be  kept  in  mind;  therefore  we 
ought  not  to  pals  any  Judgment  upon  a  Pyrobo- 
liji ,  or  infer  any  thing  to  his  Advantage  or  Difad- 
vantage,  from  his  good  or  bad  Succefs  in  the  con- 
ftru&ion  of  Rockets.  It  would  be  endlefs  to  enu¬ 
merate  how  many  d  fferent  Accidents  may  happen 
in  carrying  on  fuch  ticklifh  Works  ( tho’  at  ftrft 
light  they  appear  no  other  than  childifh  Amufe- 
ments)  or  even  to  tell  of  what  Confequence  an  al- 
inolt  incomprehenlible  number  of  Particulars  may 
be,  which  Argus  himl’elf,  with  all  the  Eyes  bellow’d 
on  him  by  fabulous  Antiquity  (in  allulion  to  his 
great  Segacity  and  Watchfulnefs )  would  not  be 
able  to  keep  continual  light  of,  much  lefs  falling 
into  lome  little  Midakes,  and  confequently  would 
be  far  from  providing  againlt  them  all  in  general. 
Therefore  all  that  can  be  done  in  this  Cafe,  is  to 
take  the  Advice  of  good  Maders,  and  to  confult 
able  Pyro technicians,  who  often  lay  thei ••  Hands 
to  the  Work. 

Now  the  whole  Excellence,  or  univerfal  Know¬ 
ledge  of  Pyrotecheries  doth  not  conlid  in  theCon- 
ftru&ion  of  Rockets ,  which  is  but  the  lead  Part 
of  that  great  and  noble  Art;  and  accordingly  we 
End  that  they  are  never  employed  but  upon  tu¬ 
multuous  Rejoicings  on  the  lcore  of  Vi&ories  ob¬ 
tain’d,  Towns  furrender’d,  or  Sieges  railed,  or 
ibmetimes  at  the  celebration  of  Marriages,  or  at 
iolemn  Fedivals  to  divert  the  Gueds  ;  and,  in 
ihort,  at  publiek  Bonfires  exhibited  to  pleafe  the 
People  only. 

Of  Sky-Rockets  that  mount  up  with  their  Sticks. 

Sort  1. 

The  Rocket  reprefented  in  Figure  48,  which  we 
Lave  already  luppofed  to  be  of  1  lb.  has  its  Height 
A  B  7  Diameters  in  like  manner  as  is  the  Mould  : 
But  from  this  Height  we  mud  fird  Retrench  half 
a  Diameter  for  the  Neck  L  M  as  the  Line  B  D 
dhews  upon  A  B.  Moreover  for  the  Binding  and 
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Folds  of  the  Choak  to  E  £  Diameter  mud  be  cut 
oft'  or  allowed  ;  and,  in  fliorr,  for  the  binding  of 
the  Head  you  again  take  from  this  Height  ±  a 
Diameter,  as  may  be  feen  in  K  I  and  AC,  there¬ 
fore  the  Height  of  the  Compolition  and  Report 
will  be  5  |  Diameters,  as  you  fee  in  El  or  C  R. 
Now  divide  this  Height  into  three  equal  Parts  in 
the  Points  SandG’,  and  fill  it  with  a  Compolition 
fuitable  to  its  Size  (as  we  have  already  cautioned 
you)  from£  to  G,  that  is,  to  f-  of  the  height  E  1. 
This  done,  cover  it  with  a  little  Cap  of  Paper  or 
Pafteboard,  G  ;  or  what  will  be  much  better  for 
Great  Rockets,  a  round  hallowed  Wooden  Cap, 
fuch  as  you  fee  reprefented  in  Fig.  43.  which  fhail 
be  firmly  glued  to  the  Sides  of  the  Rocket.  If 
your  Cale  be  made  of  Paper  or  Pafteboard  you 
fhail  with  a  ftrong  Cord  ckoak  or  force  it  into  the 
hollow  in  the  Curve  Surface  of  this  wooden  Cap, 
which  Cord  may  remain  to  confine  it  in,  as  you 
fee  in  (£.  But  if  the  Rocket  Cafe  be  made  of  Wood, 
this  Cap  needs  not  have  its  convex  Surface  hollow¬ 
ed,  but  let  it  be  uniform  and  plain  ;  allowing  its 
Thicknefs  to  be  ^-of  the  Diameter  of  the  Rocket . 
You  fhail  fallen  it  to  the  inlide  of  the  Cafe  with 
little  Nails  or  wooden  Pegs,  which  fhail  be  driven 
into  it  from  the  outlide  and  then  well  fecured  with 
Glue.  You  mull  be  particularly  careful  in  do¬ 
ing  this ;  for  1  have  often  feen  the  Cafes  of  great 
Rockets  remain  empty  upon  the  Nails  without  ri¬ 
ling  at  all,  and  the  Compolition,  for  want  of  being 
powerfully  confined  at  top,  flip  up  through  the 
Cafe  and  confume  in  the  Air  without  performing 
theEffett  expe&ed :  However,  linall  Rockets  which 
are  choaked  at  top  are  not  liable  to  this  Accident. 
There  mull  be  a  Hole  made  through  this  Cap  of  £ 
of  the  Diameter  of  the  Rocket ,  feveral  of  which 
may  be  made,  if  upon  that  Cap  you  would  put 
running  Rockets  or  (as  they  are  ufually  called  in 
Englifh)  Squibs, and  other  little  Decorations, which 
are  ufed  in  artificial  Fire-works.  Over  this  Cap 
you  fhail  fill  the  remainder  of  the  Cafe  with  good 
Corn-Powder,  which  fhail  be  prefled  down  fo 
gently  as  no  way  to  have  its  Corn  defaced  or  bro¬ 
ken  that  they  may  be  able  to  retain  their  vigour. 
Infhort,  It  muil  be  bound  up  clofe  at  top,  and 
then  bored  from  E  to  F,  to  the  height  of  1  of  the 
length  of  the  Rocket,  minus  a  Diameter  of  its  hol- 
lowCylmder,  vix.NO',  which  being  fet  off  down¬ 
wards  from  G  towards  E  gives  £  F ,  which  is  the 
height  it  ought  to  be  bored. 

Sort  2. 

Take  a  Rocket-Cafe  whofe  hollow  Cylinder  is 
equal  in  Diameter  to  a  leaden  Bullet  of  10  Loths, 
or  5  Ounces,  let  its  height  be  4  and  4.  Diameter, 
and  filled  with  a  fuitable  Compofition  to  3  Diame¬ 
ters,  and  the  hored  to  the  depth  of  two  of  the 
fame.  Cover  the  Compolition  with  a  wooden  or 
paftboard  Cap,  having  a  Hole  through  it  of  of 
the  abovementioned  Diameter,  then  let  the  top  be 
clofed  up  with  a  ftrong  Packthread.  The  faihion. 
of  this  Rocket  may  be  feen  in  Fig.  49.  where  it  is 
diftinguifhed  by  the  Letter  A.  This  done,  take 
another  Cafe,  the  Diameter  of  whofe  Orifice  is 
equal  to  a  leaden  Bullet  of  24  Loths,  or  12  Ounces, 
and  let  it  be  5  Diameters  of  its  Mould  ;  this  muft 
be  filled  with  a  proper  Compolition  to  the  height 
of  1  \  Diameter  of  its  Orifice,  and  artfully  bored 
to  1  -f-  of  the  fame  Diameter,  lb  that  there  may 
remain  f  of  a  Diameter  of  folid  Head  ;  cover  this 
with  a  Cap,  as  before,  and  upon  that  Corn-Powder, 
to  the  height  of  \  of  a  Diameter.  In  fhort,  over 
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all  this  you  muft  put  the  Rocket  you  had  before 
prepar’d,  which  fhall  be  firmly  parted  to  the  in- 
fide  of  this.  You  will  fee  the  Conftru&ion  of  this 
laft  Rocket  with  the  firft  in  it,  in  the  fame  Figure 
diftinguifhed  by  the  Letter  B.  To  conclude,  Take 
the  Cafe  of  a  third  Rocket  of  2  Ik.  whole  height 
fhall  be  to  its  Diameter  as  before  prefcrib’d,  and 
fill  it  with  a  fuitableCompofition  to  the  height  of 
2  ~  Diameter :  You  muft  cover  this  with  a  wooden 
Cap,  whole  thicknefs  and  the  Diameter  of  the 
Hole  through  the  middle  of  it,  fhall  be  half  the 
Diameter  of  the  Mould  ;  and  over  that  a  Report 
of  Corn-Powder  to  the  height  of  one  Diameter  of 
the  Rocket :  This  done,  take  the  Rocket  B ,  with 
the  firft  Rocket  A  in  it,  and  putting  it  into  the 
hollow  of  this  third,  glew  or  pafte  them  neatly 
together,  and  cover  them  all  three  with  the  conic 
Head  F,  made  either  of  Wood  or  Paper.  You  have 
the  whole  Order  of  this  Rocket  in  the  fame  j Figure, 
diftinguilhed  by  the  Letter  E. 

Obferve  here  firft,  that  the  Necks  of  the  two 
firft  Rockets  do  not  exceed  ~  Diameter ;  fecondly, 
that  you  may  take  three  larger  or  three  fmaller 
Rockets ,  and  difpofe  of  them  after  this  manner  : 
But  you  muft  take  care,  that  your  two  leffer  ones 
be  fhorten’d  in  fuch  a  manner,  that  the  third  may 
not  lol'e  any  of  its  height  ;  and  in  like  manner,  on 
the  contrary,  that  they  be  not  fo  high  as  never  lb 
little  to  exceed  the  third  that  contains  them  ;  and 
let  them  always  be  fo  proportion’d,  that  the  firft 
exaftly  fills  up  the  fiecond,  and  the  fecond,  with 
the  firft  in  it,  exaftly  fills  up  the  third.  If  it 
happens  that  the  Necks  of  your  Rockets  do  not 
nicely  obferve  the  proportion  1  have  laid  down, 
it  wfcfbbe  no  great  matter,  provided  that  their 
Diameters  be  as  they  ought  to  be :  And  in  this 
cafe,  the  third  Rocket  muft  be  driven  with  allower 
Compolition  than  its  Size  requires.  Thus  the  two 
firft  will,  by  the  third,  be  carried  up  into  the 
Air,  where  they  perform  their  Parts,  flying  from 
one  fide  to  the  other  in  oblique  Directions ;  for 
they  cannot  afcend  perpendicularly  for  want  of 
Sticks,  or  a  Counterpoife  ;  but  we  fhall  touch 
upon  that  at  the  End  of  this  Subject. 

Sort  3. 

Take  a  great  Rocket ,  viz.  of  2,  6,  8,  or  if  you 
will  of  10  or  20  lb.  and  fill  it  with  a  Compofition 
fuitable  to  its  fize,  and  bore  it  as  ufual ;  according 
to  the  Method  dire&ed  in  the  firft  fort  of  Rockets ; 
and  after  having  covered  it  with  a  Cap,  wit  h  leve- 
ral  Holes  pierced  through, it,  as  you  may  fee  in  A , 
you  fhall  fait  it  over  with  Meal  Powder,  mixed 
with  an  equal  Portion  of  that  in  Corns.  Then 
fill  up  the  remaining  Cavity  of  the  Rocket  with 
frnall  running  Rockets ,  or  (as  we  call  them  in  En~ 
glijb )  Squibs,  and  leave  a  fipace  in  the  middle  of 
‘them  for  a  Wooden  Cafe  or  Tube  which  you  fee  re- 
prefented  in  Fig.  54  and  which  you  fhall  prepare 
after  the  following  manner.  Take  a  hollow’d  Cy¬ 
linder  or  Tube  of  Wood  equal  in  height  to  the 
fpace  left  of  the  Rocket  ;  or  it  maybe  continued 
up  to  the  inner  Vertex  of  the  Cone  that  crowns 
your  Rocket ;  let  the  thicknefs  of  the  Wood  a  by  be 
4.  of  the  Diameter  a  c  ;  and  let  the  bottom  /V,  be 
\  of  the  fame  Diameter  to  which  may  be  talined 
a  leaden  Bullet  by  way  of  Counterpoize.  This 
Tube  or  Cafe  fhall  be  filled  thus;  firft  pour  in 
Corn-Powder  to  the  height  of  f  a  Diameter  and 
upon  that  a  light  Ball  ;  over  this  Ball  put  flow 
Compofition,  upon  this  Corn-Powder  again  in  the 
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fame  proportion  as  before,  and  upon  that  another 
light  Ball,  then  flow  Compofition  ;  and  in  this 
order  you  muft  proceed  till  your  Cafe  or  Tube  is 
filled  up.  We  ihall  treat  of  flow  Compofitions 
hereafter.  The  whole  being  difpofed  after  this 
manner,  and  the  Tube  filled  as  we  have  dire&ed, 
well  re-inforced  with  good  Iron  W  ire,  or  ftrong 
glued  Packthread  for  fear  the  Powder  ihould  fplit 
it,  it  fhall  be  fixed  in  the  middle  of  the  Squibs 
With  its  Mouth  downwards  upon  the  Meal  and 
Corn-Powder  abovementioned.  The  whole  being 
thus  com  pleated,  fhall  be  clofed  at  top,  with  a 
wooden  or  Paper  Head,  according  as  the  Rocket 
Cafe  is  made  of  either  the  one  or  the  other  of  them. 
You  have  a  full  and  particular  Reprefentation  of 
this  in  Fig.  50. 

Sort  4. 

This  kind  of  Sky-Rockets  differs  but  little  from 
the  foregoing  except  that  inftead  of  frnall  Rockets’ 
or  Squibs  in  the  empty  place  above  the  Compofiti- 
on,  you  fhall  put  either  Sparks  or  Stars  (which 
we  fhall  teach  you  to  make  afterwards)  interfperfed 
with  Meal  and  Corn-Powder:  As  for  any  thing 
elfe  relating  to  it,  you  are  to  proceed  in  the  fame 
manner  we  did  with  the  firft.  See  the  Reprefenta-  • 
tion  of  this  in  Fig.  51. 

Sort  5. 

You  fhall  take  a  Rocket  of  any  fize  you  will, 
and  fill  it  with  a  proper  Compofition  to  2  Di¬ 
ameters  ot  its  Orifice  or  hollow  Cylinder ;  and  co¬ 
ver  it  with  a  wooden  Cap,  whofe  thicknefs  is.^  of 
the  fame  Diameter  ;  and  over  that  Corn-Powder  to 
the  height  of  of  a  Diameter;  and  upon  that, 
Compofition  to  of  a  Diameter  :  This  muft  be  co¬ 
vered  with  a  Cap,  and  that  again  witli  Corn-Pow¬ 
der  ;  as  before  ;  and  upon  that  Compofition  as 
before,  and  fo  on  till  the  Rocket  is  quite  filled. 
This  done  it  lhall  be  tied  clofe  and  firm  at  top, 
and  bored  to  the  depth  of  2  4  Diameters.  Fig.  52. 
Shews  you  the  whole  order  of  this. 

Sort  6. 

You  fhall  firft  take  a  Rochet ^  and  fill  it  accor¬ 
ding  to  the  common  Rule  and  Order,  and  bore  it 
as  we  did  the  Rocket  of  the  firft  Sort.  This  done, 
prepare  certain  Boxes  or  Cafes  of  dry  light  Wood, 
the  famea.^pu  fee  reprefented  in  Fig.  By  under 
Fig.  53.  or  elfe  firm  Paper  Cafes  like  thofe  of 
Rockets  choaked  clofe  at  bottom.  Then  with  hot 
glue  flick  as  many  as  you  pleafe  of  them,  to  the 
exterior  Surface  ofthe  Rocket  as  you  fee  in  C\  mind¬ 
ing  to  place  them  in  a  fpiral  Dire&ion,  and  tie 
them  fall  with  good  Packthread  as  you  lee  in  Let¬ 
ter  D.  Into  each  of  thefe  Boxes  put  a  running 
Rocket ,  filled  with  Meal-Powder,  and  opened  at 
the  Choak  through  which  and  the  Boxes  the  Fire 
may  be  conveyed  from  the  greater  Rocket.  The 
great  Rocket  might  ferve  for  a  Petard  or  Cracker, 
filled  with  Corn. Powder,  but  inftead  of  that  you 
may  ufe  Iron  Crackers,  whofe  upper  part  fhall  be 
filled  with  fine  powder  and  the  lower  part  with 
Rocket  Compofition.  The  Letter  A  {hews  you 
one  of  the  abovementioned  Boxes,  with  the  run¬ 
ning  Rocket  in  it  to  render  the  tiling  more  ealy  to 
to  your  apprehenfion. 

Sort  y. 

Fill  a  Rocket  with  a  reafonable  Compofition, 
to  the  height  of  2  Diameters  of  its  Orifice-,  and 
5  B  b  b  b  bore 
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bore  the  lame  Compolition  to  the  depth  of  one 
Diameter  and  to  the  breadth  of-g-  Diameter  cover 
this  boring  with  a  Piece  of  Paper  only,  to  prevent 
its  being  filled  up  whilft  you  drive  the  reft  of  the 
Rocket  ;  this  Order  you  are  to  obferve  till  your 
Rocket  is  quite  filled  (namely)  by  always  putting 
in  2  Diameters  of  Compolition  and  boring  one. 
See  Fig.  55. 

Sort  8. 

You  mull  here  obferve  the  feveral  Circumftances 
relating  to  the  ift.  4th.  and  6th.  Sorts,  as  well 
in  filling  this  Rocket ,  as  in  boring  it.  Suppole 
then  that  you  have  a  Rocket  prepared,  as  it  ought 
to  be  :  You  lhall  ftick  round  the  out-lide  of  it,  as 
many  Paper  Crackers  as  you  lhall  think  fit,  (fuch 
as  you  fee  diftinguifh’d  by  A ,)  and  at  fuch  diftances 
as  you  lhall  think  proper.  Then  prime  both  them 
and  the  Rocket  with  Meal-Powder.  Fie.  56. 
plainly  illuftrates  this. 

Sort  9. 

This  ninth  fort  of  Rocket  lhall  be  prepared  after 
the  following  order.  You  lhall  firft  fill  the  Rocket 
with  a  fuitable  Compolition  to  the  height  of 
2-1  Diameters,  which  lhall  be  covered  with  a 
wooden  Cap  having  an  hole  through  the  middle 
of  it  :  And  over  the  Cap  you  lhall  put  a  layer  of 
Corn-Powder  to  the  height  off  of  the  Diameter  of 
its  Orifice  ;  upon  which  lhall  be  a  Layer  of  Com- 
polition  to  the  height  of  l  of  the  height  of  the 
lame  Diameter.  Then  taking  a  ftrong  Cord,  choak 
the  Rocket  clofe  above  the  Compolition,  leaving 
only  a  fmall  Hole  of  Communication  in  the  mid¬ 
dle  of  it;  this  done  you  lhall  putin  Compolition 
afrefh  to  the  height  off,  and  upon  the  laid  C0111- 
pofition  Corn-Powder  to  the  height  of  f.  In  Ihort, 
upon  this  Powder  you  lhall  put  Compolition  to 
the  lame  height  as  before,  and  choak  it  again  a 
ferond  time :  In  this  Order  you  lhall  proceed  till 
the  Rocket  is  filled  up.  This  will  appear  obvious 
to  you  in  Fig.  57. 

Sort  10. 

This  Rocket  has  nothing  particular  in  it,  to 
make  it  very  different  from  the  reft;  for,  firft,  it 
is  fill’d  and  bor’d  after  the  fame  manner  with  thole 
of  the  1  ft,  4th  and  6th  Sorts :  There  is  only  one 
addition  to  it  of  a  Report,  and  upon  thatalongilh 
hollow  piece  of  Wood  in  a  Ipherical  Form,  fill’d 
with  an  aquatic  Compolition,  (by  aquatick  lmean 
fuch  Compolitions  as  are  contrived  to  turn  upon, 
or  in,  Water)  or  any  other  ftrong  Mixture.  You 
mull  fire  this  Rocket  at  the  Head,  before  you  fire 
it  at  the  Orifice  of  the  Choak,  becaufe  the  upper 
Compolition  has  no  Communication  with  the 
dower  Part  of  the  Rocket.  Being  then  moved  oft' 
and  taken  its  flight  into  the  Air,  you  will  lee  two 
forts  of  Fire  (namely),  that  of  the  Rocket’s  darting 
its  Rage  downwards,  and  the  other  ifluing  from 
the  Head  and  fpreading  abroad  in  the  Air  like  a 
great  Fire-Rain.  This  is  clearly  explain’d  in 

Fig.  58. 

Sort  11. 

Take  leven  fmall  Rockets  of  2,  3,  4,  or  more 
Ounces,  fill’d  with  a  common  Compolition,  and 
bored  as  uiual,  bind  them  up  together  in  a  round 
tight  Bundle,  and  wrap  them  about  with  ftrong 
Paper,  or  Paftboard,  and  head  them  with  a  large 
Cone  of  the  lame,  as  you  lee  in  4.  You  mull  not 


forget  to  ftick  them  in  fuch  a  manner,  that  the 
upper  end  of  the  Stick  may  come  under  the  great 
Paper-Cafe  that  encompaffes  the  Rockets.  Fig.  50. 
will  fully  inftruft  you  as  to  this.  ' 

Obferve  here,  that  the  feveral  forts  of  Rockets 
I  have  been  now  treating  of,  require  to  haveStickss 
faftn’d  to  them  as  aCounterpoize,and  to  afilft  them 
in  their  right  Afcent.  They  are  ufually  made  of 
light  dry  Wood,  fuch  as  Pine,  Fir,  or  Lime-Tree. 
Their  length  muft  be  to  that  of  the  Rocket  in  a 
Septuple,  or  at  moft  an  Offuple  proportion  ;  that 
is,  they  are  commonly  feven  or  eight  times  the 
length  of  the  Rocket ;  they  ought  to  be  of  a  tolera¬ 
ble  thicknels  at  the  end  to  which  the  Rocket  is  fix¬ 
ed,  and  from  thence  down  to  the  lower  end  go  gra¬ 
dually  tapering  to  a  Point.  The  neceflity  there  is 
for  them  is  not  lo  much  on  the  Score  of  their  Figure, 
as  onAmcount  of  the  extream  Equality  as  to  Weight, 
or  the  nice  Equilibrium  which  muft  be  obferved 
in  fitting  them  to  the  feveral  Weights  of  Rockets. 
Now  you  will  find  it  no  great  Difticulty  to  adjuft 
them  exaftly,  if  you  put  the  Stick  at  two  Fingers 
breadth  from  the  Neck  of  the  Rocket  upon  the  edge 
of  a  Knife,  or  upon  your  Finger,  and  if  in  that 
Situation  both  ends  are  in  Equilibria ,  you  are 
right ;  that  is,  the  end  to  which  th t  Rocket  is  faft- 
ned  the  other  muft  be  exaftly  parallel  to  the  Hori¬ 
zon,  without  inclining  or  wavering  to  the  one  fide 
or  the  other  :  But  if  your  Stick-end  happens  to 
over-ballance,  you  muft  pare  and  diminifh  it  till 
it  comes  to  an  Equilibrium  with  the  Rocket-end. 
You  have  a  Rocket  with  this  Stick  plainly  and* 
curioufly  reprefented  in  Fig.  60. 

Brechelius  teaches  us  a  Method  (which 
is  eafy  enough)  to  find  out  the  proper  lengths  of 
thele  Sticks,  in  Chap.  9.  of  the  Second  Part  of  his 
Fyrotecbnicks ,  as  follows:  Add  one  to  the  num¬ 
ber  of  Fingers  that  conftitutes  the  length  of  your 
Rocket ,  and  multiply  the  Sum  by  the  length  of 
th eRocket,  and  you  will  have  the  due  length  of  the 
Stick  :  For  Example,  If  the  Rocket  is  8  Fingers 
m  length,  add  1  to  them  and  you  will  have  9, 
which  Number  multiplied  by  ^8,  which  is  the 
the  length  or  height  of  the  Rocket ,  will  give  72. 
You  muft  then  tie  a  Stick  of  lo  many  Fingers  fii 
length  to  your  Rocket. 

Of  Rockets  that  run  upon  Lines  or  Ropes . 

Sort  1. 

Tie  two  Iron  Rings,  or  a  wooden  Tube  to  a 
Rocket  fill’d  with  a  certain  Quantity  of  Ounces 
of  a  fuitable  Compolition,  and  bored  as  it  ought 
to  be ;  then  reave  through  the  Rings,  or  Tube, 
the  Line  which  you  would  have  your  Rocket  to 
run  upon.  This  is  the  moft  Ample  kind;  for  be¬ 
ing  arriv’d  at  the  Place,  which  the  duration  of  its 
combuitible  Matter  will  allow  it  to  reach  it 
there  flops.  The  following  will  be  much  more 
Artificial,  you  have  this  reprefented  in  Fig.  73. 

Sort  2. 

Fill  any  particular  Rocket,  whole  Orifice  may 
be  equal  to  that  of  the  foregoing  (but  much  lon¬ 
ger)  to  the  height  of  four  Diameters,  and  bore  it 
to  the  depth  of  3  f  Diameters.  Then  upon  this 
Compolition  put  a  Cap,  or  a  little  wooden  Par¬ 
tition,  which  muft  have  no  Hole  through  it,  and 
may  be  glued  to  the  lnlide  of  the  Rocket,  or  any 
other  way  well  ficured,  to  prevent  the  Fire,  when 
it  is  arrived  at  that  length,  from  catching  hold  of 
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the  Compofition  contain’d  in  the  other  part  of 
the  Cafe.  This  done,  you  mud  charge  the  re. 
mainder  of  the  Rocket  to  the  fame  height  as  before, 
namely,  to  4  Diameters,  3  j  of  which  mud:  be 
bored.  You  mud  then  choak  the  Rocket  at  top, 
and  make  a  little  Receptacle  for  the  priming  as  at. 
theotherend;  orellefita  round  piece  of  Wood  to 
it  with  an  Hole  thro’  the  middle  of  it,  as  may  be 
leen  in  A ,  which  mull  be  covered  with  a  little  Cap, 
as  you  will  fee  diilinguiihed'  by  the  fame  Letter. 
To  this  you  mull  add  on  one  Side  a  Tube  made  of 
a  very  thin  Iron  Plate,  which ~m lift'  be  filled  with 
Meal-Powder.  Bore  a  Hole  through  the  Side  of 
the  Rocket  near  the  Partition  in  the  middle,  and  fill 
it  with  Meal-Powder  ;  which  is  done  the  more  rea¬ 
dily  to  convey  the  Fire  thro’  thfeTube,  to  the  other 
Receptacle  where  it  lights  the  Rocket  at  the  other 
end,  and  confequently  obliges  it  to  return  back 
from  whence  it  came.  The  upper  Part  which  holds 
the  priming  muff  be  covered  with  Paper,  as  well 
as  the  l’maii  Tube  that  conveys  the  Fire  from  the 
one  end  of  the  Rocket  to  the  other.  This  lhall  alfo 
have  a  wooden  Tube,  or  two  little  Iron  Rings,  to 
run  upon  along  the  Line.  You  will  have  the 
more  diverlion  if  you  lay  imall  Paper  Crackers 
all  round  it.  The  contrivance  of  this  Rocket  is 
very  pretty.  You  have  a  Reprefentation  of  it 
in  Fig.  74. 

Sorts  3  and  4. 

Take  two  Rockets  of  equal  length,  conftru&ed 
according  to  the  Method  we  have  already  laid 
down,  and  let  them  be  bound  together  with  ftrong 
Packthread,  and  let  the  Head  of  the  one  be  even 
with  the  Choak  of  the  other,  and  lb  on  alternately, 
to  the  end,  that  the  firft  of  them  being  burned  out 
to  the  end,  it  may  catch  hold  of  the  other  and 
oblige  them  both  to  return  back  again.  The  ex¬ 
tremity  by  which  you  intend  the  firft  lhall  fire 
the  other  (that  is  the  Neck  of  the  one  to  the  Head 
of  the  other)  lhall  be  capped  with  Paper,  or  any 
thing  elle  as  you  fee  in  Fig.  A ;  minding  to  fill  the 
Vacancy  of  the  Cap  with  flow  Compofitiou.  In 
lhort,  you  mull  add  a  Tube  to  them  to  run  upon. 
See  them  reprelented  by  Fig.  75,  and 76,  by  which 
you  will  obferve  a  difference  between  them,  the 
latter  having  a  piece  of  Wood  hollowed  on  each 
fide  to  receive  them  both,  and  keep  them  at  a  lit- 
tlediftance  from  one  another,  in  confideration,that 
in  cafe  the  firft  fhould  chance  to  burll,  the  other 
may  receive  no  danger  from  it. 

Obferve  here  that  thefe  Rockets  commonly  ferve 
to  fire  feveral  Pyrobolical  Machines  which  are 
ufed  at  rejoy cing  Occalions.  Sometimes  alfo  they 
are  dilguifed  under  the  form  of  divers  Animals, 
whether  fiftuious  or  real,  fuch  as  fly  mg  Dragons, 
Doves,  and  other  things  which  you  would  contrive 
to  vault  and  run  up  and  down. 

In  Fig.  77,  78,  and  79,  you  have  three  Contri¬ 
vances  for  hanging  up  Sky  ‘Rockets  when  they  are 
to  be  fired. 

ROD,  a  Meafure  of  Length  containing  by  Sta¬ 
tute  juft  16  k  Feet  Englijh.  See  Pole.  This  mull 
be  carefully  diilinguiihed  from  Rood,  which  is  a 
Square  Meafure  containing  the  fourth  part  of  an 
Acre.  . 

ROD-A'wghr.r,  alias  Rad- Knights  were  ancient¬ 
ly  certain  Servitors,  which  held  their  Land  by 
ferving  their  Lord  on  Horfe-back  ;  or  attending 
him  in  his  Progrelsor  Travels  on  the  Road. 
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ROLL  [in  Law']  fignifies  a  Schedule  of  Paper  or 
Parchment,  which  may  beturned  or  woundup  with 
the  Hand  to  the  Fafhion  of  a  Pipe  .*  of  which  there 
are  in  the  Exchequer  feveral  Kinds  :  As,  The  great 
Wardrobe  Roll ,  the  Cofferer's  Roll ,  the  Suljidy 
Roll ,  &c. 

Roll  of  Court ,  the  Court  Roll  in  a  Manor, 
wherein  the  Names,  Rents,  and  Services,  of  the 
Tenants  were  copied  and  enrolled. 

RIDDER-re//  ;  The  Court  ex  officio ,  may 
award  a  Certiorari  ad  informandum  confcientiam  j 
and  that  which  is  certified  lhall  be  annexed  to  the 
Record  and  is  called  a  Ridder-roll. 

Or  a  Ridder-roll ,  is  a  Schedule  or  fmall  piece  of 
Parchment,  added  to  fome  part  of  a  Roll  or  Re¬ 
cord. 

ROLLS,  or  the  Office  of  the  Rolls  in  Chance 
ry-Lane ,  formerly  called  Lomus  Converforum ,  is  the 
Houle  that  was  built  by  King  Henry  the  Third, 
for  Jews  converted  to  the  Chriftian  Faith ;  bun 
Edward  the  Third  expulfed  them  for  their  Wick- 
ednefs,  and  deputed  the  Place  for  the  Cuflody  of 
the  Rolls  and  Records  of  the  Chancery,  the  Maflen 
whereof  is  the  Second  in  Chancery,  and  in  the 
Able  nee  of  the  Lord  Chancellor  or  Lord  Keeper 
fits  as  Judge,  being  commonly  called  the  ALaJler 
of  the  Rolls. 

ROLLS  of  Parliament ,  the  Manufcript  Regi- 
fiers  or  Rolls  of  the  Proceedings  of  our  old  Parlia¬ 
ments.  For  before  the  ufe  of  Printing,  and  till 
the  Reign  of  Henry  the  Seventh,  our  Statutes  were 
all  engrofs’din  Parchment,  and  (by  vertue  of  the 
King’s  Writ  to  that  purpofe)  proclaimed  openly  in 
every  County. 

In.  thefe  Rolls  we  have  a  great  many  decifions  of 
difficult  Points  in  Law,  which  were  frequently  in 
former  times  referred  to  the  Determination  of  this 
Supreme  Court,  by  the  Inferior  ones  of  both 
Benches,  &c. 

ROMAN  IndiFtion.  See  IndiHion. 

R  OMAN  Order  of  ArchiteSlure ,  is  the  fame  with 
the  Compcffte.  ’Twas  invented  by  the  Romans  in 
the  Tune  of  Auguftus ,  and  fiet  above  all  the  others 
to  ihew  (fay  fome)  that  the  Romans  were  Lords 
overall  other  Nations:  ’Tis  made  up  of  the  lonicK 
and  Corinthian  Orders ,  and  is  more  ornamental 
than  either. 

ROM£-Sa>/  was  formerly  here  an  annual  Tri¬ 
bute  of  a  Penny  for  every  Family,  and  paid  to 
Rome  zt  the  Feaft  of  S t.  Peter  ad  Vincula ,  being; 
the  Firft  of  Augufi.  9  6 

Cambden  tells  us  it  was  firft  granted  by  Of  a  ; 
but  others  attribute  its  Original  to  Ina ,  King  of 
the  V/eil  Saxons  j  who  being  in  Pilgrimage  at 
Rome,  A.l).~2^.  gave  it  as  an  Alms,  it  amount¬ 
ed  to  three  hundred  Marks  and  one  Noble  yearly. 
Of  this  Mark  of  Slavery  to  Rome,  our  Anceftors 
frequently  complained  as  a  Burden  and  Scandal 
to  the  -Englijh  Nation  :  It  was  firft  forbidden  to 
be  paid  by  Edw.  3.  Tho’  before  complained  of 
m  Parliament  as  a  Grievance  in  K.  John's  Time, 
A.  D.  1206.  1  his  Payment  was  abrogated  25 
H. '  8.  But  fervilely  reftored  again  1  and  2 
Pail,  and  Alary  ’  and  at  laft  utterly  abolifhed, 
1  Elite.  1.  j  j 


ROMPEE,  [in  Heraldry]  they* 
call  a  Chevron  i o,  when  it  is 
born  of  this  Figure. 

He  beareth  a  Chevron  Rompee , 
between  three  Mullets,  Or,  by  the 
Name  of  Sau It. 
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RONDEL,  [in  Fortification]  is  a  Round  Tower 
Sometimes  erefted  at  the  Foot  of  the  Baftions. 

ROOD,  a  Square  Meafure  containing  juft  a 
Quarter  of  an  Acre  of  Land  :  Some  confound  this 
Meafure  with  a  Rod,  which  is  the  Length  of  16  f 
Feet  ;  and  others  with  a  Yard  Land,  or  the  fhiar- 
tona  Terra,  but  both  very  erroneouily. 

A  Rood  is  fometimes  called  a  Farihendele. 

ROO F-trees,  or  Ruff-trees,  are  the  Timbers  in 
a  Ship,  which  go  from  the  Half-Deck  to  the  Fore- 
Caflle:  They  ferve  to  bear  up  the  Gratings,  and 
are  fupported  by  Stanchions.  Alfo  that  Piece  of 
Timber  which  on  Occalion  is  laid  over  the  Half- 
/Deck  to  bear  up  Nettings,  Sails,  or  Pieces  of  Can- 
vafs,  is  called  a  Roof-tree. 

ROOT,  whatever  Quantity  being  multiplied 
into  its  lelf  Produces  a  Square,  and  that  Square 
again  being  multiplied  by  that  firft  Quantity  Pro¬ 
duces  a  Cube,  Sc.  is  called  a  Root,  as  either  the 
Square,  Cube,  or  Biquadrate  Root,  Sc.  according 
to  the  multiplication.  Sec  Square  Cube,  &c  Alfo 
the  Unknown  Quantity  in  an  Algebraick  Equation 
is  often  called  the  Root.  And  what  are  the  Deter¬ 
minate  number  of  Roots  in  any  Cubick,  or  Biqua- 
dratick  Equation,  Mr.  Halley  lhews  in  Philof.  Tranf 
N.  190. 

ROOT  Binomial:  To  raife  (eafily)  a  Bino¬ 
mial  Root  up  to  any  Power  aflign’d. 

Suppofe  a  +  b.  (1.)  If  it  be  a — b  ;tis  called  a 
Ref  dual ;  and  the  Powers  of  fuch  a  Ref  dual  will 
be'the  fame  with  the  like  Powers  railed  from  a 
Binomial  (affirmative)  as  a  -f-  b  ;  except,  that 
as  the  Signs  of  the  Powers  of  a  Binomial  are  all 
affirmative:  Thofe  of  the  Ref  dual  have  the  Signs 
-j-  and  —  alternately  annexed  to  every  other 
Term  ;  as  will  eafily  appear  from  multiplying 
a  —  b  by  it  felf,  and  then  the  Square  fo  found 
by  the  Root  again,  Sc. 

2.  The  Indexes  of  the  Powers  of  the  Leading 
Quantity,  or  Firft  Name  a,  in  all  the  Powers  of 
the  Binomial  a  +  b  do  continually  decreafe,  and 
that  in  an  Arithmetical  Prcgrefiion  ',  as  thole  of  b, 
the  other  Names  do  after  the  lame  manner  encreafe. 

So  that  if  the  Indexes  of  the  Powers  of  a  f  b 
only  were  required,  when  that  Binomial  is  to  be 
railed  up  to  the  feventh  Power,  you  will  ealily 
perceive  that  it  will  ftand  thus. 

a7  -j-  a6  b  -j-  as  bz  a A  b i  -ft  a ^  V-F  az  b5  - 1-  a  bb  j-F . 

3.  Where  ’tis  eafy  to  obferve  that  the  ft rft  and 
laft  Term  are  pure  Powers  of  the  fingle  Quanti¬ 
ties  a  and  b,  and  are  both  of  the  lame  Height: 
As  alfo  that  the  Sum  of  the  Indexes  of  any  two 
Letters  joyned  together  in  any  of  the  Intermediate 
Terms ,  do  always  make  up  the  Index  of  the 
highell  Power. 

4.  The  next  Work  therefore  is  only  to  find  the 
JJncite  ;  which  may  be  done  by  conlidering. 

(x)  That  the  Uncite  of  every  fingle  Letter,  and 
Of  'e  very  fingle  Power,  how  high  foever  they  be,  is  an 
Unit,  or  (1),  which  neither  multiplies  nor  divides. 
(2)  That  all  the  Powers  of  any  Binomial  are  na¬ 
turally  raifed  by  multiplying  the  Preceeding  Power 
into  the  Original  Root :  Which  in  Algebraick  Mul¬ 
tiplication,  is  done  by  only  joining  each  Letter  in 
the  Root  to  the  Preceeding  Power  with  its  Uncite  ; 
and  then  removing  the  faid  Power,  when  ’tis  lb 
joined  to  the  fecond  Letter,  one  place  forwards,  ei¬ 
ther  to  the  Right  or  Left-hand.  Thus  a  a  flab 
-ft  b  b,  the  Square  or  Second  Power  of  a  -j-  b  is 


found  by  joining  to  a  -{■  b  each  Letter  of  a  -f- 
and  removing  the  Powers  to  the  Right  or  Left- 
hand  thus ;  a  joined  to  a  makes  a  a  ;  a  joined  to 
b  makes  a  b  ;  and  b  joined  to  a  makes  another  a  b  ; 
a  b  and  b  joined  to  b  makes  b  b  j  and  it  will  ftand 


thus 


|  ^  ^ 

j  a  a  -  ■  ■  b  b  ox  a  a  4-  2  a  b  4-  b  b.  Now 
4-  a  0  1 

from  hence  it  will  follow,  (3)  That  the  Uncite  of 
the  fecond  Term  in  any  fuch  Power  will  always  be 
the  Sum  of  lb  many  Units  added  together  (more 
1)  as  there  hath  been  Multiplications  of  the  Firft 
Root ;  which  will  always  be  determined  by  the 
Index  of  the  firft  Term  in  the  Power. 

And  becaule  the  Uncite  of  all  the  Intermediate 
Terms  are  only  removed  along  with  their  Letters  ; 
it  alfo  follows,  that  if  they  are  added  together,  their 
relpe6tive  Sums,  muft  produce  the  true  Uncite 
of  the  intermediate  Terms  in  the  new  railed  Power, 
as  is  plain  from  the  following  Table,  where  the 
Numbers  are  fo  removed  without  their  Letters, 

are  the  2  Uncite  of  a  -}-  b  and  a  -f-  b. 
Thefe  added  in  the  Order  as  they 
ftand,  produce  the  next  Rank. 

The  Uncite  of  the  Square,  and  thefe 
added  again,  produce  the  next 
Rank  or  Uncite  of  the.  Cube,  Sc. 


1 

1 


2 

1 


1 

2 


3 

1 


3 

3 


|  Uncite  of  the  Cube. 


14641  ">  The  Uncite  of  the  Biqua- 

14641c  drate. 


1  5  10  10  5  1  0  The  Uncite  of  the  fifth 

1  5  10  10  5  1^  Power. 

l  6152015  6  1  1  The  Uncite  of  the 

1  615  20  15  6  lixth  Power. 


1  7  21  35  35  21  7  1 


QThe  Uncite  of  the 
j  feventh  Power, 
and  fo  on,  as  Mr.  Ward  hath  well  obierved  in  his 
Young  Mathematician’s  Guide ,  p.  157,  158. 


If  therefore  you  take  the  Numbers  in  the  laft 
Row  of  the  Table  above,  and  prefix  them  to  the 
leveraland  proper  Letters  in  the  7th  Power  oiaj-b, 
you  will  compleat  all  the  Terms  with  their  feve- 
ral  Uncia,  and  it  will  ftand  thus  5 


a’’ 7  a6b- f-21  asFf  35  a*  b2 3 4+  35  id  b+- f-  21  azV 

-j-  7  a  b6  pb7 

And  further,  from  obferving  that  the  Uncite  of 
the  firft  Term  in  all  the  leveral  Powers  of  a 
Binomial,  are  a  Series  of  Units ,  whole  Sum 
is  every  where  the  Uncite  of  the  fecond  Term  ; 
and  that  the  Uncite  of  the  fecond  Term,  are  a  Se¬ 
ries  of  Numbers  in  natural  Arithmetical  Progref- 
lion  ;  as  1, 2,  3,  4,  5, 6,  7,  Sc.  Whofe  Sum  is  every 
where  the  Uncite  of  the  next  Superior  Power  in 
the  Third  Term,  Sc.  He  deduces  this  General 
Rule  for  finding  the  Uncite ,  of  any  Power  of  a 
Binomial,  Vi  z» 

Multiply  the  Index  of  th t  Firft  Letter  of  any 
Term  into  its  own  Uncite,  and  divide  the  Pro¬ 
duct  by  the  Number  of  Terms  to  that  Place,  and 
the  Quotient  will  be  the  Uncia  of  the  next  Suc¬ 
ceeding  Term,  forward.  Thus  in  the  laft  Ex¬ 
ample  ; 


I.  The 


•v.- 


R  O  O 


R  O  O 


»  1  — - -  ■  — — - 

i.  The  Index  of  a1  (the  Firji  Term )  will  be 
the  Unci  a  for  7  aG  b  the  Second  Term. 


2.  Then  — —  21.  That  is  the  Index  of  a6  in 
2 

the  Second  Term  multiplied  by  its  Uncia  7  ;  and 
the  Produft  42,  divided  by  2,  the  Number  of 
Terms  to  that  Place,  quotes  21,  the  Undo,  of  the 
Third  Term. 


3.  Again. 
Term ,  and 

•t 

Fifth  Term.  &c. 


21  x  5 

'  3 

35x4. 


3  5.  The  Uncia  of  the  Fourth 
35,  will  be  the  Uncia  of  the 


4.  You  may  obfervehere  that  the  Uncite  do  in - 
creafe,  only  ’till  the  Indices  of  the  Two  Letters 
become  equal,  or  change  Places  ;  and  then  the 
Reft  of  the  Uncite  do  decreafe,  as  the  former  in- 
creafed  :  So  that  ’tis  enough  to  find  the  Uncite  of 
half  the  Number  of  Terms  in  any  Power,  and  then 
the  reft  may  be  ealily  prefixed. 

And  when  all  this  is  confidered,  the  Value  and 
Expeditioufnefs  of  that  Short  Theorem  of  Sir  Ifaac 
Newton ,  for  finding  the  Uncite  of  a  Binomial, 
will  be  underftood  and  admired,  Viz. 


Suppofe  m  the  Exponent  of  any  Power  :  Then 
m  —  o  m  —  I  m  —  2  m  —  3 

will  1  - - -  x  - - x  - - * x  — - x 

1  2  3  4 

m  ~~  _ 6_,  gc.  be  a  Series  for  the 

Uncite  of  the  Powers  of  any  Binomial  involved 
infinitely. 

As,  Suppofe  you  would  have  the  Uncix  for  the 
7th  Power  of  a  -f  b.  Then  m—  7,  and  by  the 

Theorem  1  x  -  ~  —  7  ke  Uncia} 


rabola ,  Cijfoid ,  or  any  other  Curve,  were  oi*ly 
particular  things  defign’d  for  fome  particular  Ca¬ 
fes*  But  as  to  Numerical  Extraction,  there  is 
everywhere  a  profound  Silence  ;  fo  that  what¬ 
ever  we  perform  now  in  this  kind,  is  entirely  ow¬ 
ing  to  the  Inventions  of  the  Moderns. 

And  firft  of  all,  that  great  Difcoverer  and  Re- 
ftorer  of  the  Modern  Algebra,  Francis  Vieta ,  a- 
bout  100  Years  fince,  Ihew’d  a  general  Method 
for  extracting  the  Roots  of  any  Equation,  which 
he  PubliftPd  under  the  Title  of,  A  Numerical  Re~ 
folution  of  Powers ,  &c.  Harriot ,  Oughtred ,  and 
others,  as  well  of  our  own  Country,  as  Foreigners, 
ought  to  acknowledge  whatloever  they  have  writ¬ 
ten  upon  this  Subjed,  as  taken  from  Vieta.  But 
what  the  Sagacity  of  Sir  If.  Newton’s  Genius  has 
perform’d  in  this  Bufinels,  we  may  rather  conje¬ 
cture  (than  be  fully  affur’d  of)  from  that  fhort 
Specimen  given  by  Dr.  Wallis  in  the  94th  Chap, 
ter  of  his  Algebra.  And  we  mu  ft  be  forc’d  to  ex¬ 
pert  it  ’till  Ins  great  Modefty  lhall  yield  to  the  In¬ 
treaties  of  his  Friends,  and  fuffer  thole  curious 
Dilcoveries  to  fee  the  Light. 

Not  long  fince  (viz.  A.  D.  1690.)  that  excellent 
Perfon  M.  Jofeph  Raphfon,  F.  R.  S.  Publilh’d  his 
Univerfal  Analyfis  of  Equations,  and  llluftrated  his 
Method  by  plenty  of  Examples ;  by  all  which  he 
has  given  Indications  of  a  Mathematical  Genius, 
from  which  the  greateft  things  may  be  expected. 

By  this  Example  M.  de  Lagney ,  an  Ingenious 
Profeftor  of  Mathematicks  at  Paris ,  was  encou¬ 
rag’d  to  attempt  the  fame  Argument,  but  he  being 
almoft  altogether  taken  up  in  extrading  the  Roots 
of  pure  Powers  ( efpecially  the  Cubick  )  adds 
but  little  about  affeded  Equations,  and  that  pret¬ 
ty  much  perplex’d  too,  and  not  fufficiently  de- 
monftrated.  Yet  he  gives  two  very  compendious 
Rules  for  the  Approximation  of  a  Cubical  Root  ; 
one  a  Rational,  and  the  other  an  Irrational  one. 
Ex.  gr.  that  the  fide  of  the  Cube  a  a  a  -J-  is  be* 
tween 


and  that  7  x 


m  —  t 


22121  will  be  the  Uncia  for 


a  b 


a 


m 


the  Third  Term  :  And  again,  That  21  x 

—^35  will  be  the  Uncia  for  the  Fourth  Term. 

Alfo  that  25  x  m  =  35  will  be  the  Uncia  of 
4  J 

the  Fifth  Term  ;  and  confequently  by  going  back¬ 
wards  (  as  in  Art.  4.  above  )  you  will  find  that 
the  Uncite  of  the  two  Remaining  Terms  muft  be 
21,  7,  and  1. 

A  New ,  Exacl  and  Eafie  Method ,  of  finding  the 
Roots  of  any  Equations  generally ,  and  that 
without  any  previous  Reduction.  By  Mr.  Edm. 
Halley,  Geometry  Profeffor  at  Oxtord. 

The  principal  Ufe  of  the  Analyticlt  Art ,  is  to 
bring  Mathematical  Problems  to  Equations,  and 
to  exhibit  thole  Equations  in  the  moft  fimple 
Terms  that  can  be.  But  this  Art  would  juftly 
feem  in  fome  degree  defedive,  and  not  fjjficient- 
ly  Analytical ,  if  there  were  not  fome  Methods, 
•by  the  help  of  which,  the  Roots  (  be  they  Lines 
or  Numbers)  might  be  gotten  from  the  Equations 
that  are  found,  and  lo  the  Problems  in  that  re- 
fped  be  lolved.  The  Ancients  fcarce  knew  any 
tiling  in  thele  Matters,  beyond  (fuadratick  Equa¬ 
tions.  And  what  they  writ  of  the  Geometrick  Con - 
JlruSlion  of  folid  Problems,  by  the  help  of  the  Pa - 
Vol.  II. 


~1'  3  aaapV  &  ^  ka  a  +Jl-  +  §  a. 

a  ^ 


And  the  Root  of  the  5th  Power  as  -f-  b,  he 
makes 


where  note, 


=  ia  +  VP±a+  +  b  .  ,  / 

4  &  a  I 

5  a 

that  ’tis  ~  a  a,  not  §  a  a,  as  ’tis  erroneoufly  Printed 
in  the  French  Book.)  'Thele  Rules  were  com¬ 
municated  to  me  by  a  Friend,  I  having  not  leen 
the  Book  ;  but  having  by  Trial  found  the  good- 
nefs  of  them,  and  admiring  the  Compendium,  I 
was  willing  to  find  out  the  Demonftration.  Which 
having  done,  I  prelently  found  that  the  fame  Me¬ 
thod  might  be  accommodated  to  the  Refolution  of 
all  forts  of  Equations.  And  I  was  the  rather  in¬ 
clin’d  to  improve  thefe  Rules,  becaufe  I  law  that 
the  whole  thing  might  be  Explain’d  in  a  Synopfis  ; 
and  that  by  this  means,  at  every  repeated  ftep  of 
the  Calculus,  the  Figures  already  found  in  the 
Root,  would  be  at  leaft  Trebled,  which  all  other 
ways,  are  increaled  but  in  an  equal  Number  with 
the  given  ones.  Now,  the  fore-mentioned  Rules 
are  ealily  demonftrated  from  the  Genelis  of  the 
Cube,  and  the  5th  Power.  For,  fuppoling  the 
fide'  of  any  Cube  2=: a -f^,  the  Cube  ariling  from 
thence,  is  ^  ^  3  (t  ne-\~3  ae  e~ \-e  e  e.  Andcon- 

lequently,  if  we  luppole^^-a  the  next  lefs  Cube, 
to  any  given  Non-cubiek  Number*  then  eee  will 
5  C  c  c  e  be 


R  O  O 


R  O  O 


belefs  than  Unity,  and  the  Remainder  b,  will  — 
the  other  Members  of  the  Cube,  $  a  a  e  F  3  a  e  e. 
-j-eee.  Whence  rejecting  e  e  e  upon  the  account 
of  its  fmallnels,  we  have  b  —  %  a  a  e  -j-  3  a  e  e. 
And  lince  a  a  e  is  much  greater  than  a  e  e,  the 


quantity  •*=“ —  will  not  much  exceed  e  ;  fo  that 
5  ^  ^  ^ 

putting  *  =  ~  then  the  quantity  — 

(  to  which  e  is  nearly  equal  )  will  be  found 

b  b  ,  .  a  b  _ 

. — - - - - -  or  - ,-r.  that  is  - —  —s 

zaa-\-lab  3  A  a  +A  $aa+t> 

5  a  a  a 

And  fo  the  lide  of  the  Cube  a  a  a  -f  s  will  be 


a  J.  a  b- — ,  which  is  the  Rational  Formula  of 
~  3  a  a  -b  6’ 

M.  de  Lagney.  But  now,  if  aaa  were  the  next 
greater  Cubick  Number  to  that  given,  the  lide 
of  the  Cube  aaa — b ,  will  after  the  lame  man¬ 
ner  be  found  to  be  a  — -  ^  ^~~b  And  this  eafy 

and  expeditious  Approximation  to  the  Cubick 
Root,  is  only  (a  very  fmall  matter)  erroneous 
in  point  of  defett,  the  quantity  <?,  the  Remainder 
of  the  Root  thus  found,  coming  fomething  dels 
than  really  ’tis. 


As  for  the  Irrational  Formula^  ’tis  derived  from 
the  lame  Principle,  viz.  b—^  a  a  e  F  3  a  e  e)  or 

a  e  4-  e  e,  and  fo  -/  %  a  a  -fA  —  \  a  -j-  e ,  and 
3 a  34 

y  1  a  a  +  b  -f  |  a==  a  +  e,  the  Root  fought. 
3  a 

Alfo  the  fide  of  the  Cube  a  a  a  —  b,  after  the  lame 

manner  will  be  found  to  b e  ^  a  F  V  i  a  a  *  t, 

3  * 

And  this  Formula  comes  fomething  nearer  to 
the  Scope,  being  erroneous  in  point  of  excefs , 
as  the  other  was  in  defett,  and  is  more  accom¬ 
modated  to  the  Ends  of  Practice,  lince  the  Re- 
ftitution  of  the  Calculus,  is  nothing  elfe  but 
the  continual  Addition  or  Subtraction  of  the 


Quantity  according  as  the  Quantity  e  can 
be  known.  So  that  we  Ihould  rather  write 


V  ^  a  F  b  —  eee 

+  &  +  I  in  the  former  Cafe,  and 

in  the  latter,  k  a  +  V  ^aa  F  e  e  e 

■  “  ■  t; :  T*~*  But by 

either  of  the  two  Formula's ,  the  Figures  already 
lenown  in  the  Root  to  be  extracted,  are  at  leaf 
Tripled;  which  1  conclude  will  be  very  grateful 
to  all  the  Students  in  Arithmetick ;  and  1  congra¬ 
tulate  the  Inventor  upon  the  Account  of  his  Dil- 
covery. 

But  that  the  Ufe  of  thefe  Rules  may  be  the 
better  perceiv’d,  I  think  it  proper  to  fubjoin 
an  Example  or  two.  Let  it  be  propos’d  to  find 
the  lide  of  the  double  Cube,  or  aaa  -f-  b  22  2 


Here  a=  1,  and  —  :=§,  and  lb  § or  1,26, 

will  be  found  to  be  the  true  lide  nearly.  Now,  the 
Cube  of  1,  2 6,  is  2,  000376,  and  fo  o,  63  -f. 


^,3969 — ,0000376 


3? 


78 


or  o,  63  -{-  -/>  39680052 


91005291  —  1,  259921049895  —  ;  which  in  13 
Figures,  gives  the  lide  of  the  double  Cube,  with 


very  little  Trouble,  viz.  By  one  only  Divilion 
and  the  Extraction  of  the  fquare  Root;  when  as 
by  the  common  way  of  working,  how  much 
pains  it  would  have  colt,  the  Skilful  very  well 
know.  This  Calculus  a  Man  may  continue  as 
far  as  he  pleales,  by  encrealing  the  Square  by 

i  p  £  9 

the  Addition  of  the  Quantity  which  Corre¬ 
ction,  in  this  cafe  will  give,  but  the  encreale  of 
Unity  in  the  14th  Figure  of  the  Root. 


Examp .  2;  Let  it  be  propos’d  to  find  the 
fides  or  a  Cube  equal  to  that  Englijh  Meafure 
commonly  call’d  a  Gallon,  which  contains  231 
lolid  Inches.  The  next  lels  Cube  is  216, 
whofe  lide  6  — a,  and  the  Remainder  15  —  b; 
and  fo  for  the  lirft  Approximation,  we  have 
3  F  V  9  -f  5  =2;  the  Root.  And  lince  %/ 9,8333 — 

T 

is  3,  1 358  .  ..  >  ?tis  plain  that  6,  358  —  a  F  e. 
Now,  let  6,  1358  —  a  1  and  we  fliall  have  then  for 
its  Cube  231,  000853894712,  and  according  to  the 
Rule,  3,  0679  -j-  ^9,41201041 — ,000858394712 


18, 4070 

is  moft  accurately  equal  to  the  fide  of  the  gi¬ 
ven  Cube,  which  within  the  Space  of  an  Hour, 
I  determin’d  by  Calculation  to  be  6.  1 3 57924 

3966195897,  which  is  exaft  in  the  18th  Figure, 
defective  in  the  19th.  And  this  Formula  is  de- 
fervedly  preferable  to  the  Rationale ,  upon  the  Ac¬ 
count  of  the  great  Divifor,  which  is  not  to  be 
manag’d  without  a  great  deal  of  Labour;  where¬ 
as  the  Extraction  of  the  fquare  Root,  proceeds 
much  more  ealily,  as  manifold  Experience  has 
taught  me. 

But  the  Rule  for  the  Root  of  a  pure  Surfolid, 
or  the  5th  Power,  is  of  fomething  a  higher  Enqui¬ 
ry,  and  does  much  more  perfectly  yet  do  the  bu- 
finels  ;  for  it  does  at  lead:  Quintuple  the  given 
Figures  in  the  Root,  neither  is  the  Calculus  very 
large  or  operofe.  Though  the  Author  no  where 
Ihews  his  Method  of  Invention,  or  any  Demon¬ 
stration,  although  it  leems  to  be  very  much  want¬ 
ing?  efpecially  lince  all  things  are  not  right  in  the 
printed  Book,  which  may  ealily  deceive  the  Un- 
fkilful.  Now  the  5th  Power  of  the  fide  a  F  e  is 
compos’d  of  thele  Members,  a*  F  5  a*  e  F  10  ^  e% 
+  10  a7-  ei  F  5  a  e*  ~h  e 5  —  as  -j-  b  ;  from  whence 
b  vzz  ^  d  e  -d  \o  a>  ez  -f-  10  a*  e*  4-  5  a  e+,  reieCling 
es  becaule  of  its  fmallnels. 


Whence  —  a*  e  F  2  a1  ex  -{-  2  a  e*  F  and 
adding  on  both  fides  ^  /*+,  we  lhall  have  y/^a*Fb 

T* 

V  =  i  a*-  F  a>  e  Fx  d-  ez  F  ^  a  e'  -f  e+  ~  |  a  a 
Fa  e  F  ?e.  Then  lubtraCtingf  a  a  from  both  fides, 

\a  Few'i\l=z^ F  b  —  ?aai  towhichif 


5* 


§  a  be  added, then  will  aFe— \a 

Ya 

—  the  Root  of  the  Power  a 5  -f  b.  But  if  it  had 
a 3  —  b  (  the  Quantity  of  a  being  too  great  )  the 

Rule  would  have  been  thus,  |  a  +  / y'.;  a. 


5  a 


and  this  Rule  approaches  wonderfully,  fo  that 
there  is  hardly  any  need  of  Reftitution. 

But 


ROO 


R  O  O 


But  while  I  confidered  thefe  Things  with  my  felf, 
I  light  upon  a  General  Method  for  the  Formula’s 
of  all  Bowers  wffiatfoever,  and  (  which  being 
handlome  and  concile  enough)  I  thought  I  would 
not  conceal  from  the  Publick. 

Thefe  Formula ’s,  (as  well  the  rational  as  the 
irrational  ones)  are  thus. 


a  a  -ft  b  —  1/  a  a  -ft  b,  or  a  -ft 


a  b 


2  a  a  4-  j  b* 


f/x  b  ab 

V1  a?  -f -b  =  \a  -ftr  •>  ad  T  ^  or  a  -ft  ^  aaa-\-  b 

V* +■*■  =  T a  0r 

—  a  a  -ft  ^~}saaFj^}’)  or  a  i*  5lV5 a.,,/,. 

y"  *  4.*=$  *  +(? or * 

+bz=Za+(/ 0ra  + 


4-' 

a  b 


7^4-36* 


And  fo  alfo  of  the  other  higher  Powers.  But  if 
a  were  affumed  bigger  than  the  Root  fought, 
(  which  is  done  with  fome  Advantage,  as  often  as 
the  Power  to  be  refolved,  is  much  nearer  the 
Power  of  the  next  greater  whole  Number,  than 
of  the  next  lefs )  in  this  Cafe,  Mutatis  Mutandis , 
we  ihall  have  the  fame  Expreffions  of  the  Roots, 
Viz. 


a  b 


V  ti  a  —  b  —  V  a  a  —  b,  or  4  —  — ^  ^  __  1  b% 

a  b 


—  —  or'1  — 


3  4  •»  —  0 


t/.  b  ab 

i/4a4  —  b-=a\a-\-V »aa  <5  a  J 

—  \  a  rlraa — 


y/5  a$ 


10  4 


or  a- 

or  a- 


4  44' — \b 
a  b 


VA-  aa — 


154 


4’ 


or<2- 


5  4s  —  26 

4  b 

6  46  — 

4  6 


•I* 


y/7^7  —  b~xa  i?aa~ZrZi’0ra~~7~ 1. 

And  within  thefe  two  Terms,  the  true  Root  is 
ever  found,  being  fomething  nearer  to  the  irratio¬ 
nal  than  the  rational  Expreffion.  But  the  Quanti¬ 
ty  e  found  by  the  irrational  Formula ,  is  always 
too  great,  as  the  Quotient  refultmg  from  the  ra¬ 
tional  Formula ,  is  always  too  little.  -And  con- 
fequently,  if  we  have  -ft  *,  the  irrational  Formu¬ 
la  gives  the  Root  fomething  greater  than  it  ffiould 
be,^  and  the  rational  fomething  lels.  but  con¬ 
trary-  wife  if  it  be  —  b. 

And  thus  much  may  fufficeto  be  laid  concerning 
the  Extraftion  of  the  Roots  of  pure  Powers ;  which 
notwithftanding,  for  common  Ules,  may  be  had 
much  more  eafily  by  the  help  of  the  Logarithms. 
But  when  a  Root  is  to  be  determin  u  very  accu¬ 
rately  and  the  Logarithmick  Tables  will  not  reach 
io  far,  then  we  muft  neceflarily  have  recourfe  to 
thefe,  or  fuch  like  Methods.  Farther  ;  the  Inven¬ 
tion  and  Contemplation  of  th de  Formula?,  leading 
me  to  a  certain  Umverfal  Rule  for  adfefted 
Equations  (which  I  hope  will  be  of  ufe  to  all  the 
Students  in  Algebra  and  Geometry )  1  was  willing 
here  to  vive  fome  account  of  this  Difcovery,  which 
I  will  do  with  all  the  perfpicuity  I  can,  I  had 
given  at  N°  188  of  the  Tranfattions ,  a  very  ea* 


fy  and  general  Conftruftion  of  all  adfefted  Equa¬ 
tions,  not  exceeding  the  Biquadratick  Power ; 
from  which  time  I  had  a  very  great  delire  of  do¬ 
ing  the  lame  in  Numbers.  But  quickly  after  Mr. 
Raphfon  feem’d  in  great  Meafure  to  have  fatisfied 
this  Defire,  till  Mr.  Lagney  by  what  lie  had  per¬ 
form’d  in  his  Book,  intimated  that  the  thing  might 
be  done  more  compendioully  yet.  Now,  my  Me¬ 
thod  is  thus. 

Let  z  the  Root  of  any  Equation,  be  imagin’d 
to  be  compos’d  of  the  parts  a- J-  or  —  e ,  of  which 
let  a  be  alfum’d  as  near  z  as  is  pollible ;  which 
is  notwithftanding  not  necejfary ,  but  only  commo¬ 
dious.  Then  from  the  Quantity  a  -ft  e  or  a  —  e , 
let  there  be  form’d  all  the  Powers  of  z,  found  in 
the  Equation,  and  the  Numerical  Co-efficients  be 
refpeftively  affix’d  to  them  :  Then  let  the  Power 
to  be  refolv’d  be  fubtrafted  from  the  Sum  of 
the  given  Parts  ( in  the  firft  Column  where  e  is 
not  found)  which  they  call  the  Homogeneum  Corn- 
par  at ionisj  and  let  the  Difference  be  -f  b.  In  the 

next  place,  take  the  Sum  of  all  the  Co-efficients 
of  e  in  the  fecond  Column,  to  which  put  "  j-. 
Laftly,  in  the  third  Column  let  there  be  put  down 
the  Sum  of  all  the  Co-efficients  of  e  e,  which 
Sum  call  t.  Then  will  the  Root  z  ftand  thus, 

s  b 

in  the  rational  Formula-  v\z.z  =  a-\ - ; — — -  • 

s  s  i  * b  * 

and  thus  in  the  irrational  Formula,  viz. 
z  —  a+- - — — t - - - j  which  perhaps  it 

may  be  worth  while  to  illuftrate  by  fome  Exam¬ 
ples.  And  inftead  of  an  \InJlrument  let  this  Table 
lerve,  which  fhews  the  Genelis  of  the  feveral  Pow¬ 
ers  of  a  e ,  and,  if  need  be,  may  eafily  be  conti¬ 
nued  farther ;  which,  for  its  ufe,  I  may  rightly  call 
a  General  Analytical  Speculum.  The  foremen* 
tioned  Powers  arifing  from  a  continual  Multipli¬ 
cation  by  a  -j-  e  =  z)  come  out  thus  with  their 
adjoined  Co-efficients  :  See  the  Table.  But  now, 
if  it  be  a  —  e  =  z,  the  Table  is  compos’d  of  the 
fame  Members,  only  the  odd  Powers  of  e ,  as  e, 
e*  <?s,  e1  are  Negative,  and  the  even  Powers,  as 
ez ,  e4,  e 6,  Affirmative.  Alfo  let  the  Sum  of  the 
Co-efficients  of  the  fide  e,  be  =  j-  ;  the  Sum 
of  the  Co-efficients  of  the  Square  e  e~  t ,  the 
Sum  of  the  Co-efficient  of  e 3  u  ;  of  e*  —  w  ; 
of  e*  =  x  ;  of  e6  ==y,  &c.  But  now,  fince  e  is 
luppofed  only  a  fmall  Part  of  the  Root  that  is  to 
be  enquir’d,  all  the  Powers  of  e,  will  be  much 
lefs  than  the  correfpondent  Powers  of  a ,  and  lb 
far  the  firft  Hypothefis  ;  all  the  fuperior  ones  may 
be  rejefted  5  and  forming  a  new  Equation,  by 
fubftituting  a  4-  e  z,  we  ft  all  have  (as  was 
laid)  4-  bz=a  +  s  e+  tee.  The  following  Ex¬ 
amples  will  maKe  this  more  clear. 

Example  I. 

Let  the  Equation  z4  • —  3  -f-  75  z  ~  looco5 
be  propos’d.  For  the  firft  Hypothehs,  let  a  z=io, 
and  fo  we  have  this  Equation, 

24  rz  -j-  44  4  0}  e  -j-  6  az  e 1  4  ae3  -f  <?4 
__  d  zp  yr.—  d  ad  d  a  e  —  d  ez 
4-  c  z  =  +  c  a  ce 

—  -}-  10000  4000  e  -ft  600  e  e  40  e3  +  e* 
50b  60  e  —  3  e  e 

-ft  750  75^ 

-  IOOQO _  . 

4-  4<o  —  f  T  $97  ee+-4°  e*  +  ^  =  o 

1  ^  x  t  u 


The 


R  O  O 
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The  Signs  -j-  and— -with  refped  to  the  Quanti¬ 
ties  e  and  e 3,  are  left  as  doubtful,  ’till  it  be  known 
whether  e  be  Negative  or  Affirmative  ;  which 
thirg  creates  fome  Difficulty,  fmce  that  in  Equa¬ 
tions  that  have feveral Roots,  th t  HermogeneaCom- 
parationis  (as  they  term  them)  are  oftentimes 
encreafed  by  the  minute  quantity  a ,  and  on  the 
contrary,  that  being  encreaied,  they  are  diminilhed. 
But  the  Sign  of  e  is  determin’d  from  the  Sign  of 
the  Quantity  b.  For  taking  away  the  Ref o l vend 
from  the  Homogeneal  form’d  of  a  ;  the  Sign  of  s  e 
(and  confequently  of  the  prevailing  Parts  in  the 
Compofition  of  it)  will  always  be  contrary  to  the 
Sign  of  the  difference  h.  Whence  ’twill  be  plain, 
whether  it  muff  be  -f  e  or—e  ;  and  confequent- 
ly  whether  a  be  taken  greater  or  lefs  than  the 
True  Root.  Now  the  quantity  e  is  Ez  f  j*  — 

bt^  wj^en  y  an(^  t  ]iave  t]le  pame  Sign, 


but  when  theSigns  are  different,  e  is~y/-r  s  s  4-  bt 

t 

—  §•  s.  But  after  it  is  found  that  it  will  be  — ?, 
let  the  Powers  ey  e 3  and  &c.  in  the  Affirma¬ 
tive  Members  of  the  Equation  be  made  Negative, 
and  in  the  Negative  be  made  Affirmative  ;  that  is, 
let  them  be  written  with  the  contrary  Sign.  On 
the  other  hand,  (if  it  be  -fe)  let  tbofe  fore-men- 
tion’d  Powers  be  made  Affirmative  in  the  Affir¬ 
mative,  and  the  Negative  in  Negative  Members 
of  the  Equation. 

Now  we  have  in  this  Example  of  ours,  10450 
inftead  of  the  Refolvend  10000,  or  b~  -f  450, 
whence  it’s  plain  that  a  is  taken  greater  than 
the  Truth,  and  confequently  that  ’tis  —  e.  Hence 
.the  Equation  comes  to  be,  10450  —  4015c  -f~ 
597  ee  —  4e3  -fe4  =  10000.  That  is,  450  —  401 5 
4-  597  e  e  z=  o  5  and  fo  450  =  4015  e  —  597  e  e , 

or  b  —  se  —  tee^  whofe  Rootf=f  3 —  y/^ss—b r, 


found  ;  or  (if  it  be — e)  by  adding 


f  u  4  —  y  e* 


/  4  s  s  —  t  b 


-|-  z3  —  a>  -f  5  a1  e  -f  3  a  ez  -j-  e3 
• —  d  z~  ~  d  a*  —  2  d  a  e  —  d  az 
-f*  c  z  zzz  c  a  -}■  c  e 

b  s  t 

That  is,  -f-  1000  -f-  300  e  4*,  30  ez  -f-  e 3 

—  1700  —  340  e 

+  540  +  54  e 

—  350 


17  ez 


Or-,  —  5  to  -f  14  e  -j-  13  e  e  4-  e3  zk  o.  Now, 
fince  we  have  ■ —  510,  it  is  plain,  that  a  is  aflu- 
med  lefs  than  the  Truth,  and  confequently  that 
e  is  Affirmative.  And  from  ( the  Equation  } 

5 10  =  14  e  -f-  1 3  e1,  comes  e  ~  Vbt  4-  ±s  s  —  hs 

C  6679  —  7  ^  " 

“  ~7'3  1  .  Whence  2  =  15,  7  . .. ,  which 

IS  too  much,  becaufe  of  a  taken  wide  ;  therefore 
Secondly,  let  a=z  1$,  and  by  the  like  way  of 


ss  —  tb 


Reafoning,  we  fhall  find  e 
__  iopi  —  /n7ro4 

“  - Jg - j  and  confequently  2  =: 

14,  9  540(58.  If  the  Operation  were  to  be  repeated 
the  third  time,  the  Root  will  be  found  conform¬ 
able  to  the  Truth  as-  far  as  the  25th  Figure  * 
but  he  that  is  contented  with  fewer,  by  writin  ’ 
*  b  ±  *  ^  lndead  of  1  ^  or  fubtrafting  or  adding 

f  tfffl  t0  the  Root  before  found,  will 

prefently  obtain  his  End.  Note,  the  Equation 
propofed,  is  not  explicable  by  any  other  Root 
becaufe  the  Refolvend  350,  is  greater  than  the 

Cube  of 

.3  J 


d 

or  - 

3  • 


or— ^  —  ;  that  is  in  the  prefent  Cafe, 

ezz  2~°7-?--T  — -C-4,  from  whence  we  have 

the  Root  fought,  9,  886,  which  is  near  the  Truth. 
But  then  fubilituting  this  for  a  fecond  Suppoliti- 
on,  there  comes  a  4-  e  ~  z,  moil  accurately  9, 
8862603936495  ....  fcarce  exceeding  the  Truth 

by  2  in  the  laff  Figure,  viz.  when  ^ 

—  ~  s  rzz  e.  And  this  (if  need  be)  may  be  yet  much 
farther  verified,  by  iiibtra&ing  (if  it  be  +  c ) 

A.  ^3  ,  L  i 

the  Quantity  — --  f  . ,  from  the  E.oot  before 

r  S  $  — f-  t  0 


to  that  Root.  Which  Compendium  is  fo  much 
the  more  valuable,  in  that  fometimes  from  the 
firft  Suppolition  alone,  but  always  from  the  le- 
cond,  a  Man  may  continue  the  Calculus  (keeping 
the  fame  Co-efficients )  as  far  as  he  pleafes. 
It  may  be  noted,  that  the  fore-mentioned  Equati¬ 
on,  has  alfo  a  Negative  Root,  viz.  z  =  10,26 _ 

which  any  one  that  has  a  Mind,  may  determine 
more  accurately. 


Example  II. 

Suppofe  z3  —  17  2  -f  54  2=  35p,  and  let  a" 
10.  Then  according  to  the  Prefcript  of  the  Rule, 


Example  III. 

Let  us  take  the  Equation  z 4 —  80  z3  +  1998 

*4937  5000=00,  which  Dr.  Wallis 

nits  Cap.  6 2  of  his  Algebra,  in  the  Refolution  of 
a  very  difficult  Arithmetical  Problem,  where  by 
Viet  a9  s  Method,  he  has  obtain’d  the  Root  mold  ac¬ 
curately  ;  and  Mr.  Raphfon  brings  it  alfo  as  an 
Example  of  his  Method,  Page  25,  26.  Now  this 
Equation  is  of  the  Form,  which  may  have  feveral 
Affirmative  Roots,  and  (which  increafes  the  Diffi¬ 
culty)  the  Co- efficients  are  very  great  in  reined  of 
the  Refolvend  given. 

But  that  it  may  be  the  eafier  manag’d,  let  it  be 
divided,  and  according  to  the  known  Rules  of 

Pointing ,  let  — -  -f-  8  2;^  _  2o  21  -4-  1 5  2  —  0  5 

(  where  the  Quantity  2  is  ^  of  z  m  the  Equati¬ 
on  propofed  )  and  for  the  firft  Suppofition,  let  a 
=  i-  Then  -j-s  —  \  $  e  —  2e2  -f-  4  e3  —  e-t  —  o  • 
5  —  05  that  is,  ii  —  $  e  2  e  e  ;  hence  e  — 

Vy  ss  -u  bt  —  1  /  ,v_  f  ^7  — 

—  - ~t -  t  ~ —  J  and  io  z  = 

3,27;  Whence  ’tis  manifeft  that  12,7,  is  near 
the  true  Root  of  the  Equation  propofed.  Now, 
Secondly,  let  us  fuppofe  z  =  12,  7,  and  then  ac¬ 
cording  to  the  Diredions  of  the  Table  of  Powers 
there  arifes, 

b  s  t  « 

—  260 14,4641—  8 1 9  3,5  32r—  967,74c2 —50,8(4  <?♦ 
+  163870,640-}-  38709,60  ^-[-3048^  -j-8of3 

—  322257,42  —  50749,  2  £>— 1998^ 

-}-  189 699,-9  -f  J4937  e 

—  5000.  ■  t  ' 


That 


R  O  O 
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That  is,  -f  298,  6559—5296  132  e-j-  82,26 
-j- 29,  2  e* — g’+rroj  Andfo —  298,6559 — *  ‘ 

5296,  132  e  82,  26  e  e ,  whole  Root  e  (accor¬ 


ding  to  the  Rule)  an 


_  U  —  a/  k  i  s  —  b  t 


comes 


to 


2648,  o 66  —  /  6587686,  106022  _ 


82,  2 6 

,05644080331  . .  i .  — Ids  than  the  Truth.  But 

that  it  may  be  correfted,  ’tis  to  be  confider’d  that 

4  «  e3  — •  4-  ,002620 r . 

y- - ,  or  — -  is,  00000099, 

v  s  i  —  b  r  2043,423 . 

and  confequently  e  corrected,  is  —  0564470448* 

And  if  you  defire  yet  more  Figures  of  the  Root, 

from  the  e  corre&ed,  let  there  be  made, 

/  u  e3  —  t  e*  —  o,  43105602423  . . . ,  and 

fr— y/  j»s  *e>+te+  Qr  w]^c|1  [ s  a]]  one* 

t  7 

2648,  c65  —  698768$,  6749^S97?77 - . 

82,  26 

,05644179448074402  —  e  ;  whence  <rz  +  e  ~  * 
the  Root  is  moil  accurately  12,  7564417944° 
074402  ...  as  Dr.  Wallis  found  in  the  tore- 
mentioned  Place ;  where  it  may  be  oblerv  d, 
that  the  Repetition  of  the  Calculus  does  ever  tri¬ 
ple  the  true  Figures  in  the  alfuined  a ,  which  the 

firft  Correftion,  or  T  *  does  quintuple  ; 

V  S  S  *■—*  0  r 

Which  is  alfo  commodioufly  done  by  the  Loga¬ 
rithms.  But  the  other  Corrtftion  after  the  firft, 
does  alfo  double  the  Number  of  F’igures,  fo  that 
it  renders  the  affumed  altogether  Seven-fold;  yet 
the  firft  Correction  is  abundantly  fufficient  for 
Arithmetical  Ufes,  for  the  moft  part. 

But  as  to  what  is  faid  concerning  the  Number 
of  Places  rightly  taken  in  the  Root,  1  would  have 
it  underftood  fo,  that  when  a  is  but  ‘  part  diftant 
from  the  true  Root,  then  the  firft  Figure  is  rightly 
aifumed;  if  it  be  within  part,  then  the  two 
firft  Figures  are  rightly  affumed  ;  if  within  --W, 
and  then  the  three  firft  are  fo  ;  which  confequent- 
ly  manag’d  according  to  our  Rule,  do  prefently 
become  nine  Figures. 

It  remains  now,  that  I  add  fomething  concern¬ 
ing  our  Rational  Formula ,  viz.  e  =  F~F~+~7~b9 

which  feeins  expeditious  enough,  and  is  not  much 
inferior  to  the  former,  fince  it  will  triple  the  gi¬ 
ven  Number  of  Places.  Now  having  form'd  an 
Equation  from  a  +  e  —  zt  as  before,  it  will  pre- 
lently  appear,  whether  a  be  taken  greater  or  lefs 
than  the  Truth  ;  fince  s  e  ought  always  to  have 
a  Sign  contrary  to  the  Sign  of  the  Difference  of  the 
Refolvendy  and  its  Homogeneal  produced  from  a. 
Then  fuppofing  b  s  e  -f-  a  —  t  e  e  =  0,  the 
Divifor  is  j-  s  —  t  by  as  often  as  t  and  b  have  the 
fame  Signs;  but  it  when  they  have 

different  ones.  But  it  feems  molt  commodious  for 

Practice,  to  write  the  Theorem  thus,  e  — 

1 

-j-  — ■  fince  this  way  the  Thing  is  done  by  one 

Multiplication  and  two  Divifions,  which  other- 
wife  would  require  three  Multiplications,  and 
one  Divifion. 

Vol.  II. 


Let  11s  take  now  one  Example  of  this  Method, 
from  the  Root  (of  the  fore-mention’d  Equation) 
12,  7  ....  ,  where 

298,  6559  —  5296,  t  32  e  -f-  83,  26  e  e-\-  29, 
~\-b  —  s  -j-  t  u 

2  —  0,  and  fo  —  — —el  that  is,  let 

7  Si  7  7 

t  b 

it  be  as  s  to  /,  fo  b  to  -j-  ~  5296,  132  )  298, 

6559  into  82,  26  (4,  63875  ...  wherefore . the 
.  .  '  .  t  b 

Divifor  is  x  —  ~j  zzz  5291,49325 . )  2p8, 

6559  (o,  056441 . —  e,  that  is,  to  five  true 

Figures,  added  to  the  Root  that  was  taken.  But 
this  Formula  cannot  be  corre&ed,  as  the  foregoing 
irrational  one  was ;  and  lb  if  more  Figures  of  the 
Root  are  defired,  ’tis  the  beft  to  make  a  new  Sup- 
pofition,  and  repeat  the  Calculus  again  :  And  then 
a  new  Quotient  tripling  the  known  Figures  of  the 
Root,  will  abundantly  latisfy  even  the  moft  Scru¬ 
pulous. 

ROOTS  of  Plants  are ,  either 

Fibrous ,  which  fend  out  only  fmall  Strings 
from  the  Bottom  of  the  Plant  diftinft  from 
each  other. 

More  thick  or  Grofsy  which  have  a  feody 
thick  and  grofs,  either  branched  out  into  Sub- 
divifions  or  Arms ;  or  elfe  fending  out  Fibres 
from  it  all  along. 

Thefe  laft  are  either 

Car  nous  y  which  are  either 
Broad  and  Swelling. 

* 

£2.  Long  and  Slender ,  which  commonly  are  more 
hard  and  woody. 


The  Broad  and  Swelling  are, 
r  1.  Bulbousy  which  conlift  but  of  one  Globe 
or  Head,  and  lend  out  Fibres  from  the 
Bottom,  and  are  either 
Squ  ammo  fey  or  Scaljy  as  Lilies  or  Mar- 
t  ago  ns. 

<|  ( Coated,  which  are  involved  in  Skins  or 
CoatSy  as  Cepa>  Hjacinthusy  Allium ,  &c. 

2.  Tuberous ,  which  are  of  a  carnous,folid,  and 
like-continued  Confidence  ;  and  theft  ei¬ 
ther, 

1.  Simple y  with  but  one  Globe  or  Head, 
as  Rapay  Crocus ,  See. 

Manyfold y  as  Afphodelus ,  Pceoniay  &c. 
f  Long  Roots  are  either, 

'"-i.  Sarmentousy  (i.  e)  Twiggy  or  Branching, 
V  which  Ihoot  or  creep  out  tranfverfe,  or  in 
)  breadth:  Of  thefe  fome  are  Geniculatce, 
<  Knotty^  or  Jointy ,  as  Ccuch-Grafsy  Mints , 

)  (&c. 

(  2.  Caulifermesy  (i.  e)  Stemmy  or  Stalky ,  which. 
Ihoot  down  deep  dirtftly  ;  though  often 
lhooting  out  Fibres  and  Strings  from  the 
great  Stem  ;  which  alfo  itlelf  is  lome- 
times  divided  or  branching. 
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ROPES,  0/  <2  are  in  Geneial  all  her  Cor¬ 
dage  ;  But  particularly  they  call  by  this  Name 
only, 

1.  The  Entring-rope  which  hangs  at  the  Ladder 
to  help  the  People  up  the  Side. 

2.  A  Top-rope,  fo  called,  becaufe  belonging  to 
the  Top. 

3.  A  Bolt-rope ,  into  which  the  Sail  is  fewed. 

4.  A  Buoy-rope ,  which  is  that  to  which  the 
Buoy  of  the  Anchor  hangs. 

5.  The  Guejl-rope ,  which  tows  the  Long-Boat. 

6.  The  Keel-rope. 

7.  The  Bucket-rope ,  which  ferves  to  heave  the 
Bucket  in  drawing  Water. 

8.  The  Rudder-rope ,  which  reaved  into  a  Hole 
of  the  Rudder  near  the  Head,  and  alio  through 
the  Stern-poll,  both  the  Ends  thereof  are  l'pliced 
together,  iervingto  fave  the  Rudder,  if  by  any  Ac¬ 
cident  it  Ihould  be  beaten  off. 

Alfo  the  Preventer-rope ,  which  is  a  fmall  Rope, 
feized  crofs  over  the  Ties,,  dole  at  the  Ram-head; 
fo  that  if  any  one  part  of  the  Tie  fhould  be  broke, 
yet  the  Remainder  fhould  not  run  through  the 
Ram-head  to  endanger  the  Yard. 

There  is  alfo  a  Rope  called  a  Breajl-rope ,  which 
Lafhes  the  Parrels  to  the  Mafts. 

And  another  called  the  Guy-rope ,  which  is 
reeved  through  a  Block,  faflned  by  a  Strop,  to  the 
Head  of  the  Fore-maft,  and  having  its  end  faften- 
ed  to  the  Strop  of  the  Winding  Tackle,  to  bowfe  it 
forwards,  that  it  may  plumb  direttly  over  the 
Hatch  Way. 

And  there  is  alfo  a  Boat-rope ,  by  which  the 
Boat  hangs,  or  is  faftened  a-Stern  of  the  Ship. 

ROPE  Yarn ,  is  the  Yarn  of  any  Rope  un  twill, 
ed  :  ?Tis  commonly  made  of  Cable  Ends  which  are 
worn  out,  which  are  called  Junks  of  the  Cables : 
The  Ule  of  it  is  to  ferve  fmall  Ropes,  to  make 
Sinnet  Matts,  alfo  to  make  Knettles,  which 
are  two  of  thefe  Rope  Yarns  untwifled  together  : 
Alfo  it  helps  to  make  Caburns,  i.  e.  Lines  to  bind 
Cables  withal ;  and  to  fallen  the  Sails  to  the 
Yard  Arms,  0 c . 

RORIFERUS  DuBtus,  the  fame  that  DuSlus 
Chyliferus. 

ROS,  in  the  Account  of  the  Antients,  was  the 
Firft  Moiflure  that  falls  from  the  Extremities  of 
the  VelTels,  and  is  difperfed  upon  the  Subfiance  of 
the  Members.  Bos,  fays  Galen ,  is  a  Third  Sort 
of  Moiflure  whereby  the  Parts  of  our  Body  are 
nounfhed,  and  is  contained  in  all  the  Parts 
of  an  Animal,  like  a  certain  Dew  fprinkled  upon 
them.  Blanchard. 

ROS  Vitriol i,  according  to  Ang.Sala,  is  the  firft 
Phlegm  or  Water  that  is  dillilled  from  Vitriol  in 
Balneo  Marice. 

ROSA,  the  fame  that  Eryjipelas. 

ROSINES,  of  Vegetables,  how  made.  See 
Refine. 

ROSTR1FORMIS  Procejfus  :  See  Coracoides. 

ROSTRUM  [in  Chymifry ]  is  the  Nole  of  an 
Alembick. 

ROTA  Arifotelica ,  is  the  Confideration  of  a 
Wheel  moving  along  a  Plain,  till  it  hath  made  one 
entire  Revolution  :  For  then  will  its  Centre  have 
defcribed  a  Line  equal  to  that  of  the  Circumfe¬ 
rence  of  the  Wheel,  and  fo  will  all  lelfer  Concen- 
trical  Circles.  See  an  Explication  of  this  in  Boyle 
again  ft  Linus. 

ROTATION,  is  a  Term  commonly  11  fed  in 
Geometry  for  the  Circumvolution,  or  Motion  of 
any  Surface  round  a  fix’d  and  immoveable  Line, 


which  is  called  the  Axis  of  its  Rotation.  How 
Solids-  Which  are  thus,  by  the  Rotation  of  a  Plane 
round  an  Axis,  generated,  may  be  meafured  or  cu¬ 
bed-  :  The  ingenious  Mr.  Abr,  de  Moivre  fhews 
very  expedittoufty  in  his  Specimens  of  the  Ufe  of 
the  Do&rine  of  Fluxions,  Printed  in  Phil.Tranf. 
N.  and  in  Vol.  2.  of  the  Mifcellanea  Curiofa ,  p. 
131  thus:  For  the  Fluxions  of  l'uch  Solids  take 
the  Pro,ducl  of  the  Fluxion  of  the  Abfciffa  multi¬ 
plied  by  the  Circular  Bafe :  And  he  gives  this  In- 
ftance  :  Suppofe  the  Ratio  of  a  Square  to  the  Cir¬ 
cle  infcnbed  be  as  ”  the  Equation,  expreffing 
the  Nature  or  Property  of  any  Circle,  whole  Diame- 

ter  is  d ;  is  yy—d  x — x  x.  Therefore  xxx 

n 

is  the  Fluxion  of  a  Portion  of  the  Sphere  ;  and  con- 
lequently  the  Portion  it  felf  4  i  d  x  x  —  f  x  x  x  ; 

And  the  Circumfcribed  Cylinder  is  x 

n 

Therefore  the  Portion  of  the  Sphere  is  to  the  Cir- 
cumlcnbed  Cylinder,  as  7  d  — ,f  x  to  d  — x. 

ROTATOR  Femoris  Extrorfum :  See  Obtura¬ 
tor  Externus. 

ROTATOR  Major  &  Minor ,  are  two  Apophy- 
fes  in  the  upper  Part  of  the  Thigh-Bone,  called 
Trochanteres ,  in  which  the  Tendons  of  many 
Mufcles  are  terminated. 

R  OTHER-NAILS,  or  Rudder-Nails,  are  fuch 
as  have  a  very  full  Head  ;  and  are  ufed  to  fallen, 
the  Rudder-Irons  in  Ships. 

ROTULA,  the  fame  that  Mol  a  genu. 

ROTULiE  :  See  Tab  ell  a;, 

ROTUNDUS,  ( Sc.  Mufculus )  is  a  Mufcle  of 
the  Radius,  ferving  to  turn  the  Palm  of  the  Hand 
downwards. 

ROUND- Houfe,  is  the  uppermoft  Room  or  Cab- 
bin  on  the  Stern  of  the  Ship  where  the  Mafter  lies. 

ROUND-/?;,  or  Rotund- aft,  a  Term  at  Sea  be- 
longing  to  the  Main  and  Fore-Sail :  When  the 
Wind  largeth,  they  fay,  Let  rife  'the  Main-tacks , 
or  the  Fore-  tacks  !  Hale  aft  the, Fore-feet  to  the 
Cat-head ;  and  the  Main-Jheet  to  the  Cubbridge - 
head  !  And  when  thefe  Sheets  are  thus  haled  down, 
they  keep  them  from  flying  up  with  the  Pafarado- 
rope.  This  Work  is  called,  rounding-in,  or  round¬ 
ing-aft  the  Sail. 

ROUNDNESS  :  The  round  Globular  or  Sphe¬ 
rical  Form,  which  Pebbles,  Fruits,  Berries,  &c. 
are  adorned  with  ;  and  which  Drops  of  Water  or 
Quick-fiver,  Sc.  Bubbles  of  Air  under  Water  or 
fbme  fuch  Liquor,  melted  Oil,  Be.  do  generally- 
put  on,  Items  to  arife  from  the  Incongruity  of 
their  Particles,  with  thole  of  the  ambient  Fluid  ; 
which  prevents  them  from  coalefcing  together,  and 
by  prefling  upon  them,  and  environing  them  all 
round  equally,  turns  them  into  a  round  Form. 
This  feems  plain,  as  Dr.  Hook  hath  long  ago  well 
obferved  from  the  way  of  making  finall  round 
Shot  of  feveral  Sizes,  without  calling  the  Lead 
into  any  Molds,  from  Drops  of  Rain  being  for¬ 
med  m  their  falling  into  round  Hail-ftones  ;  and 
from  a  Drop  of  Water  falling  upon  finall  Sand,  or 
Dull,  which  will  ilrait  produce  an  artificial  round 
Stone:  And  from  the  fmall  round  red-hot  Balls 
(  eafily  feen  with  a  Microfcope)  which  are  formed 
by  the  Collifion  and  Fuiion  of  the  Flint  and  Steel 
in  linking  Fire,  and  perhaps  the  Principle  of  Gra¬ 
vitation,  is  principally  concerned  in  this  Mat¬ 
ter. 

ROUNDS, 
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ROUNDS,  in  a  Garrifon,  is  a  Night-Watch 
commanded  by  an  Officer  that  goes  round  the 
Rampart  of  the  Garrifon,  in  order  to  liifen  if  any 
thing  be  itnring  without  the  Works,  to  fee  that 
the  Gentries  are  watchful,  and  upon  Duty,  and 
that  all  Things  be  in  good  Order.  In  ft  rift  Garri- 
fons,  the  Rounds  go  every  Quarter  of  an  Hour, 
that  the  Rampart  may  be  itill  furnilhed.  The 
Gentries  ought  to  challenge  at  a  Diltance  ;  and  to 
reft  their  Arms  as  the  Rounds  pals,  and  to  let  no 
o  ,e  come  near  them.  When  the  Round  is  near  the 
Corps  de  Garde-,  the  Centry  calls  aloud,  Who  comes 
there?  Ana  when  the  Anlwer  is,  The  Round,  he 
lays,  Stand and  then  calls  for  the  Corporal  of  the 
Guard,  who  draws  his  oword,  and  calls  alfo, 
Who  comes  there  ?  And  when  ’tis  anfwered,  The 
Rounds',  he  that  hath  the  Word  muft  advance, 
and  deliver  the  Word  to  the  Corporal,  who  receives 
it  with  his  Sword  pointed  at  the  Giver’s  Bread. 

ROUT,  fin  the  Lawfenfe ]  is  an  Aflembly  of 
three  or  more  Perfons,  who  are  going  forcibly  to 
commit  an  unlawful  Aft,  though  they  do  it  not  : 
For  if  it  be  done  ’tis  a  Riot. 

ROWLE,  [in  a  Ship']  is  a  round  Piece  of  Wood 
or  Iron,  wherein  the  w  hip  goes,  being  made  to 
turn  about,  that  it  may  carry  over  the  Whip  the 
ealier  from  Side  to  Side. 

ROWSE  in  the  Cable,  or  Rowfe  in  the  Hawfer , 
is  a  Word  of  Command  at  Sea,  when  a  Cable  or 
Hawler  lies  too  Hack  in  the  Water,  and  they  would 
have  it  be  made  more  taught',  lelt  on  the  turning 
of  the  Tide,  the  Cable  ihould  happen  to  be  foul  of 
the  Anchor. 

ROYAL  Ajfent,  is  that  Ajfent  which  the  King 
gives  to  a  Thing  formerly  done  by  others,  to  the 
Eleftion  of  a  Bilhop  by  Dean  and  Chapter ;  which 
given,  then  he  lends  a  Special  Writ  for  the  taking 
of  Fealty. 

And  alio  to  a  Bill  palled  in  both  Iloufes  of  Par¬ 
liament  ;  which  Ajj'ent,  in  Parliament,  being  once 
given,  the  Bill  is  indorfed  with  thefe  Words,  Le 
Roy  le  veult,  1.  e.  It  pleafes  the  King  :  But  if  he 
refufes  to  agree  to  it,  then  thus ;  LeRoy  S’  avifera, 
i.  e.  The  King  will  advife. 

ROYAL  Fort:  See  Fort. 

ROYAL  Parapet,  or,  Parapet  of  the  Rampire , 
[in  Fortification,]  is  a  Bank  about  three  Fathoms 
broad,  and  fix  foot  high,  placed  upon  the  Brink 
of  the  Rampire,  towards  the  Country,  to  cover 
thole  who  defend  the  Rampire. 

RUB1GO,  or  Mildew,  is  a  D'lfeafe  happening 
to  Plants,  caufed  by  a  dewy  Moifture,  which  fal¬ 
ling  upon  them,  and  continuing  there  for  want  of 
fufiicient  Heat  ot  the  Sun  to  draw  it  up,  dotli  by 
it’s  Sharpnefs,  or  Acrimony,  Icorch  and  corrupt 
the  inmoft  Subfiance  ot  the  Plant. 

RUBRICA:  See  Impetigo. 

RUCTATION,  or  Belching,  is  a  depraved 
Motion  of  the  Stomach,  occafioned  by  an  Ellerve- 
lcence  there,  whereby  Vapours  and  flatulent  Mat¬ 
ter  are  lent  out  at  the  Mouth.  Blanchard. 

RUDDER  of  a  Ship ,  is  a  Piece  of  Timber 
hung  on  the  Stern- polls  by  four  or  five  Iron  Hooks 
[called  Pintles )  and  is  as  it  were  the  Bridle  of  a 
Ship  :  becaule  by  it  lhe  is  turned  about  at  the  Plea- 
pUre  of  him  that  fiands  at  the  Helm.  A  narrow 
Rudder  is  beft  fora  Ship’s  Sailing,  provided  lhe 
can  feel  it ;  that  is,  be  guided  and  turned  by  luch  a 
Rudder.  For  a  broad  Rudder  will  hold  much  \V  a- 


ter,  when  the  Helm  is  put  over  to  any  Side  :  But 
yet  if  a  Ship  have  a  Fat  Quarter,  fb  that  the  Water 
cannot  come  quick  and  llrong  to  her  Rudder,  lhe 
will  require  a  broad  Rudder.  The  aftermoft  Part 
of  the  Rudder  is  called,  the  Rake  of  the  Rudder. 

RUpDER  of  a  Ship:  The  French  Author  of 
a  late  Book  about  the  handling  or  working  of 
Ships  at  Sea,  in  Chap;.  7.  proposes  to  demonftrate 
what  the  Angle  is,  which  the  Rudder  of  a  Ship 
ought  to  make  with  her  Keel,  in  order  to  Stay  or 
Bear  up,  the  fooneft  that  is  polfible  ;  And  he  faith 
the  Tiller  of  a  Rudder  ought  to  make  with  the 
Keel  an  Angle  of  nearly  55  Degrees.  And  in  order 
that  this  may  be  precilely  done,  he  advifes  to  put 
a  Cleat  on  the  Sweep  in  the  Gun-Room,  and  to 
difpofe  it  fo,  that  the  Arch  contain’d  between 
the  Keel  and  Cleat,  may  be  of  this  Number  of  De¬ 
grees  ;  and  that  the  Tiller  of  the  R  udder  ought  to 
be  lome  how  flopp’d,  lb  that  it  cannot  go  beyond 
this  Mark  ;  for  if  it  palfes  it,  it  will  do  more 
hurt  than  good. 

RUDDER  Irons ,  are  the  Cheeks  of  that  Iron, 
whereof  the  Pintle  is  part,  which  is  fafiened  and 
nailed  down  about  the  Rake  of  the  Rudder. 

RUDDER-AYyc ;  Vide  Rope. 

RUGITUS,  is  an  Effervefcence  of  Chyle  and 
Excrements  in  the  Blood,  whereby  Wind  and  leve*~ 
ral  other  Motions  are  excited  in  the  Guts,  and 
rowl  up  and  down  the  Excrements,  when  there’s 
no  eafy  Vent  upwards  or  downwards.  Blanchard . 

RULE  ofFalJhood  :  See  Pcfition. 

RULE  of  Three,  or  the  Rule  of  Proportion  ;  or 
as  it  is  called,  from  its  excellent  Ufe,  The  Golden 
Rule,  is  that  which  teaches  to  find  a  Fourth  Num* 
ber,  which  fit  all  have  the  fame  Proportion  to  one 
of  the  three  Numbers  given,  as  the  others  have  to 
one  another. 

This  Rule  of  Three  is,  1.  Dir  ell.  2.  Indirect. 
3.  Double-Rule  Direci.  4.  Double-Rule  Indirect. 

Rule  of  Three  Dirett  finds  a  fourth  Number  in 
fuch  Proportion  to  the  third,  as  the  fecond  is  to 
the  firfl  ;  or,  as  the  fir  ft  is  to  the  fecond,  fo  is  the 
third  to  the  fourth  :  Thus. 

1:2::  3  :  6 

This  Rule  requires  (and  is  to  be  known  thus : 
That  if  the  fecond  Term  be  greater  or  Id’s  than 
the  firfl,  the  fourth  Term  fhall  be  like  wife  greater 
or  lelfer  than  the  third. 

Or,  in  the  Queftion,  if  more  require  more,  or 
lels  require  lefs,  then  ufe  this  Rule  Direci ,  and 
multiply  the  lecond  and  third  Terms  together,  and 
divide  the  Produft  by  the  firfl  Term,  the  Quotient 
gives  the  fourth  Term  required. 

Note,  That  the  firfl  and  third  Terms,  and  the 
lecond  and  fourth,  are  of  the  fame  Denomination  ; 
As  if  the  firfl  be  of  Money,  Weights,  or  Meaiiires, 
gr.  fo  fhall  the  third  5  and  fo  as  the  fecond,  the 
fourth. 

Example. 

If  4  Yards  cof.  8  s.  What  will  6  Yards  cofl  I 
An f doer,  1 2. 

1?.  s.  y.  s. 

For  4  :  8  :  :  6  :  12 

Here  ( according  to  the  Rule  8  y  6  48,  which 

divided  by  4,  gives  12  required. 

Obferve, 
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Obferve,  That  the  Term  which  makes  the  Que¬ 
ftion,  is  to  be  fet  in  the  third  Place,  and  that  which 
is  of  like  Name  with  it,  fet  in  the  firft  Place,  and 
the  Numbers  remaining  fet  in  the  fecond,  of  whofe 
Nature  the  Number  fought  muft  always  be. 

In  this  Rule,  if  you  multiply  the  fecond  and 
third  Terms  together,  the  Product  (hall  be  equal 
to  the  Product  of  the  firft  Term  multiplied  by  the 
fourth  ;  which  may  very  well  ferve  for  a  Proof, 
if  required. 

f  RULE  of  Three  Indirect,  or  the  Backward  Rule , 
is  known  by  being  contrary  to  the  DireEt ;  for 
whereas  the  former  required,  that  more  fhall  have 
more,  and  lefs  lefs  ;  as  if  4  Yards  coft  2  s.  8  Yards 
will  coft  more  than  is.  becaufe  it  is  double  to  4 
Yards,  and  fo  muft  the  Anfwer  be  double  to  2  s. 
that  is  4  s. 

But  in  this  Rule,  more  will  require  lets,  and 
lefs  more  ;  as  if  4  Horfes  in  6  Days  eat  10  Bulhels 
of  Oats,  8  Horfes  will  eat  10  Bulhels  in  a  fewer 
Quantity  of  Days,  viz.  in  3.  Here  10  Bulhels  be¬ 
ing  common  is  omitted,  and  the  Queftion  Hands 
thus : 

4  :  6  : :  8  :  3 

Here  the  third  Term  contains  the  firft,  as  often 
as  the  fecond  doth  the  fourth  :  Therefore  the  Pro¬ 
duct  of  the  firft  and  fecond  divided  by  the  third, 
gives  the  fourth. 

4  x— =  3,  that  3,  the  fourth  Term 

required. 

The  Double  Rule  of  Three ,  both  DireEl  and  Indi- 
reEt,  may  be  compriled  in  one  Rule,  with  two 
Operations  only. 

1.  Obferving,  That  the  given  Terms  are  always 
five,  whereof  three  are  Conditional  and  Antece¬ 
dent,  or  Suppositions,  the  other  two  demand  the 
Queftion,  and  are  Conlequents  anfwering  fome  of 
the  former  Antecedents ;  infomuch,  that  with  the 
Anfwer  there  will  be  as  many  Conlequents  as  An¬ 
tecedents,  which  muft  match  one  another  in  the 
fame  Denomination  exaftly. 

2.  For  the  right  placing  of  the  Queftion  and 
Terms,  the  three  Terms  of  the  Conditional  Part 
are  duly  to  be  regarded  :  Let  that  which  is  the 
Principal  Caufe  of  LofsorGain,  Increafe  or  De- 
creafe,  Aftion  or  Paffion,  be  put  in  the  firft  Place; 
and  that  which  betokeneth  the  Space  of  Time, 
Diftance  of  Place,  &c.  be  put  in  a  lecond  Place  ; 
and  the  remaining  Part  m  the  third.  The  Condi¬ 
tional  Part  thus  ftated,  the  other  two  Terms 
wherein  the  Demand  lies,  muft  be  placed  fo  un¬ 
der  the  former  Terms,  that  they  may  correfpond 
one  with  another. 


RULE  I. 

Then,  If  the  Blank  or  Place  fought,  fall  under 
the  third  Term,  multiply  the  three  iaft  Terms  for 
a  Dividend,  and  the  two  firft  for  a  Divifor,  and 
the  Quotient  gives  the  lixth  Term  required. 
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But,  If  the  Blank  fall  under  the  firft  or  fecond 
Terms,  multiply  the  firft,  fecond,  and  fifth 
Terms  for  a  Dividend,  and  the  third  and  fourth 
for  a  Divifor,  the  Quotient  gives  the  Anfwer. 

Example  1. 

If  1 2  Rods  of  Ditching  be  done  by  2  Men  in  6  Days , 

how  many  Rods Jball  be  wrought  by  8  Men  in  ^4 

Days  >  ^ 

Anfwer ,  194. 

State  your  Numbers  according  to  the  former  Di- 
reftion,  theyftl  ftand  thus ;  the  Blank  under  the 
third  Place. 

Men.  Days.  Rods. 

2  6  12 

8  24 

Therefore  (  by  the  firft  Rule  )  12  *  8  x  24  = 
2304  for  the  Dividend,  and  2  x  6  =‘  12  for  the 
Divifor  ;  the  Quotient  194  gives  the  Anfwer. 

Example  2. 

If  2  Men  work  12  Rods  in  6  Days ,  how  many 
Men  will  work  192  Rods  in  24  Days  ? 

Anfwer ,  8. 

Your  Terms  being  rightly  placed,  the  Blank 
will  fall  under  the  firft  Term  thus: 

Men.  Days.  Rods. 

2  <5  12 

r  24  192 

Plere  2  x  6  x  192  =  2304  is  the  Dividend,  and 
12  x  24  —  288  is  the  Divifor,  and  the  Quotient 
8  is  the  Anfwer. 

RULE -Sliding.  Of  this  ufeful  and  ready  In- 
ftrument  there  arefeveral  Sorts  made  ;  as  one  by 
Partridge ,  another  by  Everard ,  a  third  by  Hunt  : 
The  Ground  and  Reafon  of  all  which  is  one  and 
the  fame;  as  may  be  feen  in  the  feveral  Treatifes 
written  by  the  Authors  above-named;  to  explain 
and  fhew  the  Ufe  of  the  feveral  Rules.  1  fhall 
give  you  here  in  fhort  the  feveral  Ufes  and  Ad¬ 
vantages  of  all  of  them. 

Seth  Partridge  calls  his  the  Double  Scale  of  Pro - 
portion  ;  becaule  the  Scales  or  Lines  upon  it  are  all 
Double ,  which  are  the  Lines  ufually  call’d  the  Ar¬ 
tificial  Lines ,  of  Numbers ,  Sines ,  and  Tangents  ; 
whofe  Invention  and  Ufe  is  owing  to  Mr. Gunter  : 
Thele  you  will  find  defcribed,  and  their  Nature 
explained,  in  this  Lexicon ,  under  thele  Words.  On 
the  Sides  of  his  Double  Scale ,  are  ufually  fet  a 
Line  of  Inches;  or  of  Foot  and  Inch-meafure  ; 
and  there  may  be  put  a  Gage-Line ,  a  Meridian - 
Line,  and  a  Scale  of  Equal  Parts,  Lines  of  Chords , 
and  for  Board  or  Timber-Meafure,  according  as 
any  one  pleafes,  or  his  Occafions  require. 

Everard> s  and  Hunt’s  Sliding-Rules,  are  thicker 
and  Iquarer,  fo  that  there  are  two  Sliding-Pieces, 
which  can  be  fitted  to  either  Face  of  the  Rlile ;  on 
one  of  winch  there  are  ufually  two  double  Lines 
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of  Numbers,  made  to  Aide  againft  fuch  another 
double  Line  placed  above  them  marked  o,  and  a 
jingle  Line  of  Numbers  placed  below  mark’d  D. 
Thefe  in  Everard’s,  which  I  lhall  defcribe,  are 
marked  with  B  and  C,  and  on  the  Back  of  this 
Sliding-Piece,  is  a  treble  Line  of  Numbers  mar¬ 
ked  E,  together  with  a  Line  of  Segments. 

The  other  Sliding-Piece  hath  on  one  Side  a 
Line  of  Artificial  Sines  and  Tangents,  to  Aide 
againft  two  fuch  other  on  the  Sides;  and  on  the 
•ther  Side  is  another  fuch  Line  of  Sines,  and  a 
Line  of  verfed  Sines.  Either  of  thefe  Sliders  are 
made  to  fit  in,  on  each  Face  of  the  Rule. 

On  one  Edge  or  Side  of  the  Rule,  are  ufually 
placed  the  Natural  Lines  of  Chords,  Sines,  Tan¬ 
gents  and  Secants,  for  Spherick  Projedion,  with 
a  fmall  Scale  of  Equal  Parts ;  and  one  of  Lati¬ 
tudes ,  Hours,  and  Inclination  of  Meridians ,  for 
Dialling  :  As  alio  a  Line  of  Rumbs ,  and  M.  L.  for 
Navigation  :  And  on  the  other  Side  or  Edge,  be- 
iides  Inches  and  Foot-Meafure,  is  a  large  Scale 
of  Equal  Parts,  with  a  Meridian  Line  placed 
by,  to  graduate  Sea  Charts,  Sc.  The  Ufts  of  all 
which,  you  will  find  under  their  Names. 

The  firffc  Thing  to  be  learned  on  the  Scale,  or 
Rule,  is  how  to  count  or  number,  in  the  leve- 
ral  Lines  of  Numbers  ;  for  as  for  Sines,  Tangents, 
Sc.  thefe  all  are  eafy. 

1.  Know  then  that  every  Line  of  Numbers  is 
a  Line  of  Geometrick  Proportion,  divided  firft  in¬ 
to  9  Unequal  Parts,  which  may  be  called  Primes', 
thefe  are  marked  with  the  9  Digits,  1,2,3,4,55  Sc. 
Each  of  thefe  Primes  is  fiibdivided  into  ten  other 
Parts,  called  Tenths  :  And  each  Tenth  is  either 
divided,  or  fuppofed  to  be  lb,  into  ten  other 
Parts,  which  may  be  called  Cent ef ms ,  or  Hun¬ 
dredth-Parts. 

In  Everard's  Rule,  the  Line  D  being  about  11 
Inches  long,  hath  each  Tenth  in  the  firft  Prime, 
divided  Actually  into  Ten  Parts.  But  between  2 
and  4  each  Tenth  is  divided  into  but  Five  Parts  ; 
each  of  which  there  is  one  Fifth  of  an  Hundred, 
or  20.  Between  4  and  the  End  of  the  Line, 
every  Tenth  is  divided  only  into  Two  Parts,  fo 
that  each  Part  is  50,  or  the  Half  of  an  Hun¬ 
dred.  You  may  imagine  or  fuppofe  alfo  that 
each  Centefm  is  fiibdivided  into  Ten  Parts  ;  which 
therefore  will  be  Thoufandths ,  &c. 

The  Figures  i,  2,  3,  4,  5,  Sc.  by  which  the 
Primes  are  diftinguifhed,  are  all  Arbitrary  Points  ; 
and  may  each  of  them  reprefent  fo  many  en¬ 
tire  Units,  Tens,  Hundreds,  Thoufands,  Sc.  or 
fo  many  Tenths,  Hundredths,  Thoufandths,  or 
Ten  Thoufandth  Parts  of  an  Unit. 

2.  Wherefore  in  Whole  Numbers,  if  1,  at  the 
beginning  of  the  Line  D  fignify  an  Unit:  Then 

2,  3,  4,  and  5,  Sc.  will  alfo  lignify  or  ftand  for  fo 
many  Units ,  and  the  Tenths ,  and  Centefms ,  both 
be  accordingly  Decimal ,  or  Centejimal  Parts.  If 
1,  then  reprefent  Ten  Units,  then  the  Primes  2, 

3,  4,  Sc.  will  fignify  20,  30,  or  40.  If  1,  ftand 
for  10,  or  100.  accordingly,  the  other  Figures, 
will  be  200,  300, 400  ;  or  2000,  3000,  4000,  Sc. 

.  3.  In  Decimals ,  If  10  in  the  Line  D  reprefent 
1,  then  each  Prime  reckon’d  backwards  towards 
the  Left-hand,  will  be  (1)  one  Tenth ;  and  in  thole 
Primes  each  Tenth  will  be  . 01 ,  and  in  thole 
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Tenths ,  each  Centefm  will  .001,  Sc.  Part  of  an 
Unit. 

To  explain  thi^-a  little  further,  draw  out  the 
Sliding-Piece  B  :  Till  1,  at  the  beginning  of  B, 
ftand  exactly  at  10,  at  the  End  of  the  Line  A, 
for  then  you  will  have  a  Line  of  Numbers,  four 
tunes  repeated  ;  of  which  let  1,  at  the  beginning 
of  A,  ftand  for  1,  or  Unity.  Then  will  the  next  1, 
in  the  Middle  of  the  Line  A,  ftand  for  10,  and 
10  at  the  End  of  A,  or  beginning  of  B,  will  re¬ 
prefent  100,  ( 1 )  in  the  Middle  of  B,  will  be 
1000;  and  10  at  its  End  will  ftand  for  10000. 

On  the  contrary,  if  you  fuppofe  10  at  the  End 
of  the  fourth  Radius  in  B,  to  reprefent  (1)  then 
each  Prime  in  that  fourth  Radius ,  will  be  .1 
(one  Tenth,)  in  the  third  Radius  ’twill  be  .01  ; 
as  the  fecond,  .001,  and  in  the  .firft,  .0001  Parts 
of  an  Unit. 

So  alfo  2,  in  the  firft  Radius  will  be  .0002  ; 
in  the  fecond  Radius  .002,  m  the  third  .02,  and 
in  the  fourth  .2  of  an  Unit . 

4.  All  which  being  well  underftood,  and  con- 
fidered,  which  a  little  Pradice  will  render  eafy, 
’twill  be  eafy  to  diftinguifh  that  Point  on  the 
Line  where  any  Number  given,  Integer,  or  Deci¬ 
mal  Part,  is  reprefented.  Thus  you  will  find  that 
the  Point  ag,  on  the  Line  D,reprefents  1895  Units ; 
and  the  Point  w g,  reprefents  1715.  But  on  a  Line 
of  this  Length,  you  can’t  diftinguifh  any  Number, 
if  it  have  above  four  Places,"to  any  Exadnefs: 
For  all  the  Figures  further  will  be  reprefented  at 
the  lame  Point  :  Thus,  if  189562  were  requi¬ 
red,  you  can  have  on  the  Rule  only  1895. 

All  Numbers  which  after  the  firft  Figure  have 
only  Cyphers,  are  reprefented  at  the  fame  Point  : 
As  20,  200,  2000,  Sb.  are  all  reprefented  by  2. 
If  a  Number  of  three  Places,  hath  a  Cypher  for 
the  middle  Figure  ;  As  fuppofe  308,  you  mull 
count  3  on  the  Line  (at  the  third  Prime )  and  then 
counting  no  Tenths ,  for  the  laft  Figure  8,  you 
muft  reckon  8  Centefms ,  or  Hundredth-Parts. 

If  two  Cyphers  are  in  the  middle  of  a  Num¬ 
ber  of  four  Places ;  as  fuppofe  4005  :  After  4,  you 
muft  neither  go  on  to  account  Tenths ,  nor  Hun¬ 
dreds,  but  for  the  laft  Figure  5,  you  muft  reckon 
fo  many  Thoufandth-Parts. 

Of  the  Ufes  of  the  Sliding-Rule. 

1.  To  multiply  one  Number  by  another  As, 
fuppofe  68  by  26. 

As  1.  26  ::  68.  1768. 

Set  i,  on  the  Line  A,  againft  2 6,  on  B,  and 

then  againft  68  on  A,  you  will  find  the  Pro- 

dud  1768,  on  B. 

You  may  begin  with  either  Fador,  as  a  Mul- 
tiplicator ;  and  the  Produd  will  have  as  many 
Places  as  are  in  both  Fadors ;  except  the  two  firft: 
Figures  exceed,  or  are  greater  than  the  leaf:  Fa- 
dor  5  and  then  it  will  have  one  lefs,  as  in  multi¬ 
plying  68  by  14, 

As  r.  14  : :  68.  952. 

Where  the  Produd  952  hath  but  three  Places  ; 
begaufe  the  Figures  1  and  4  in  14,  are  both  lefs 
than  9  and  5  in  952. 

2.  To  multiply  Decimal  Fractions,  or  Mxt 
Numbers  ; 

As  27.  8  and  .8. 

Make 
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Make  the  Mixt  Number,  or  Whole  one  (if 
fuch  there  be  )  the  Multiplicator  ;  and  letting  it 
on  B,  againft  i  :  in  A  :  Seek  the  Produft  towards 
the  Left-hand  againft  .8  on  B  5  which  will  be  22 
in  A. 

3.  To  divide  one  Number  by  another  ;  as  750 
by  25. 

In  Divilion,  As  2$.  1 :  :  750.  30,  the  Quotient. 
Set  25  on  B,  againft  1  on  A;  and  then  againft 
750,  on  B,  will  be  3c,  the  Quotient  upon  A* 

N.  B.  Thefe  Examples  will  inftruft  you,  that 
at  one  fetting  of  the  Rule,  you  do  both  multiply 
and  divide. 

As  l'uppofe  25  a  Multiplicator  ;  fet  1,  on  B, 
againft  25,  on  A  ;  and  then  againft  any  Multipli¬ 
cand  in  B,  you  have  the  Produft  on  A. 

And  without  moving  the  Rule,  if  you  fuppofe 
25  to  be  a  Divifor  againft  any  Dividend  on  A, 
you  will  have  a  proper  Quotient  in  B. 

4.  Having ,  Two,  Three ,  Four,  8r.c.  Numbers 
given ,  to  find  a  Third ,  Fourth ,  Fifth ,  &c. 
in  Geometrical  Proportion  to  them  :  Let 
the  Numbers  be  2,  and  4. 

Set  2  in  B,  againft  4  in  A,  and  then  you  will 
ftnd  againft  4  in  B,  there  will  be  8  in  A  ; 
againft  8  in  B,  16  in  A  ;  againft  16  in  B,  32  in 
A,  &c.  and  fo  you  may  go  on  either  forward 
or  backward,  as  far  as  you  pleale. 

5.  To  reduce  Vulgar  Fractions  to  Decimals  t 

As,  fuppofe 

Set  84  in  B,  againft  63  in  A  ;  and  then  againft  1 
iu  B,  you  will  have  .75,  the  Decimal  required. 
And  ,tis  .75,  not  75,  becaufe  7tis  on  the  Left- 
hand  of  Unity,  or  1  in  A. 

<5.  To  reduce  .7625  a  Decimal  FraSlion  to  the 
known  Parts  of  an  Integer. 

Fir  ft  let  the  Decimal  of  a  Pound  be  reduced  to 
Shillings,  Pence  or  Farthings* 

Set  1  in  the  Middle,  or  10  ac  the  End  of  B,  againft 
20  (the  Shillings  in  a  Pound)  in  A  ;  and  then 
againft  .7625  in  B,  you  will  have  15.  25  in 
A  :  That  is,  1 5  j-.  3  d. 

If  you  would  have  reduced  it  to  Pence,  you 
muft  have  fet  1  in  B,  againft  240  (  the  Pence  in 
a  Pound  )  in  A,  you  would  have  had  183,  the 
Pence  in  .7625. 

If  you  would  have  the  Farthings,  fet  960  (the 
Farthings  in  a  Pound)  in  B,  againft  1  in  A,  and 
then  againft  the  Decimal  .7652  in  B,  you  have 
732,  the  Farthings  contained  in  it,  on  A. 

If. 7625  were  the  Decimal  of  an  Ale  Barrel, 
fet  32  (  the  Gallons  in  a' Barrel  of  Ale)  in  B, 
againft  1  at  the  beginning  of  A  ;  and  then  againft 
.7625  in  A,  will  be  24.  4.  the  Gallons  in  that 
Fraction. 

7.  To  work  the  Rule  of  Three,  or  three  Numbers 
being  given ,  to  find  a  fourth  Proportion , 
cither  dire&ly  or  inverfely. 

1.  Direclly. 

If  6  Quarters  of  Malt  make  18  Barrels  of  Beer, 
how  much  will  30  make  ? 


Set  6  on  B,  to  18  on  A,  and  then  againft  30  on 

B,  you  will  have  the  fourth  Term,  9  on  A. 

2.  Inverfely. 

If  8  Men  can  do  a  Piece  of  Work  in  9  Dayr, 
in  how  many  Days  would  12  Men  difpatch  tlfe 
fame  Work? 

Set  12  oh  A,  to  8  oh  B  ;  and  then  againft  9  on 
will  be  6  on  B,  which  is  the  fourth  Number 
fought; 

3.  If  the  Queftion  had  been  ih  how  many  Days 
could  6  Men  have  done  the  fame  Work  ?  then 
’twould  have  been,  as  6  on  B,  to  8  on  A  : :  So  9 
upon  B,  to  12  upon  A. 

8.  Between  two  Numbers  given,  to  find  a  mean 
Geometrical  Proportional. 

Suppofe  50  and  72, 

Set  $0  in  C,  againft  50  in  D,  and  then  againft 
72  in  C,  will  be  60  in  D,  the  mean  required  ; 
or  fet  72  on  C,  againft  72  on  D ;  and  then 
againft  50  on  C,  will  be  60  on  D. 

9.  To  extraSl  the  Square  Root  of  any  Number 
under  t  000000. 

Apply  the  Lines  C  and  D  ;  fo  that  10  at  the 
End  of  C  be  againft  1  in  D,  and  then  will  the 
Square  Root  of  any  Number  in  C,  be  found  by 
Infpeftion  againft  it  in  D. 

Only  obferve  when  the  Number  of  Places  in 
the  given  Number  is  even,  i.  e.  when  the  Number 
conlifts  of  2,  4,  6,  or  8  Figures  (  being  Integers  ) 
you  muft  find  it  in  the  lecond  Radius  of  the  Line 
C  ;  and  againft  it  you  have  the  Root  in  D  :  Thus 
againft  16  in  C,  you  will  find  4  in  D,  againft  81 
in  C,  9  in  D. 

Againft  2304  in  C,  48  in  D ;  and  againft  784996 
in  C,  you  will  have  886  in  D,  as  well  as  thole 
Numbers  can  be  expreiled  on  the  Rule  :  And  in 
this  Cafe  the  Root  will  always  conlift  of  half  as 
many  Figures  as  the  Number  given. 

But  if  the  Integers  in  the  Number  given  are  odd, 
as  1,  3,  5,  or  7  ;  then  it  muft  be  fought  in  the 
firft  Radius  on  C,  and  againft  it  in  D  will  be  the 
Root  fought.  So  bring  1  at  the  beginning  of  C, 
to  1  in  the  middle  of  D  ;  and  then  againft  576  in 

C,  will  be  24  in  D,  and  againft  20736  in  C,  will 
be  its  Square  Root  144  in  D. 

10.  To  extraSl  the  Cube  Root  of  any  Number 
under  1000000000. 

Apply  the  Triple  Line  of  Numbers  E  againft 

D,  as  C  was  in  the  Square  Root ;  and  then  againft 
any  Numbers  in  E,  are  the  correlponding  Cube 
Roots  in  D. 

N.  B.  When  the  Number  conlifts  of  1,  4,  or  7 
Places,  you  muft  find  it  in  the  firft  Radius  in  E. 

But  when  it  hath  2,  5,  or  8  Places,  it  muft  be 
found  in  the  lecond  Radius  of  E. 

As  if  it  have  3,  6,  or  9  Integers,  it  muft  be 
found  in  the  third  Radius. 

11.  Either  the  Diameter  or  Circumference  cf 
a  Circle  being  given ,  to  find  the  other. 

When  the  Diameter  is  1  Inch,  Yard,  Foot,  tfr, 
the  Circumference  is  3. 1415  of  fuch  Inches,  Yards’, 
Feet,  8c.  9 

Where- 
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Wherefore  as  i,  to  3.  1415  :  :  So  is  the  Dia¬ 
meter  of  any  Circle  to  its  Circumference. 

Set  therefore  i,  on  A,  to  3.  1415  on  B  ;  and  then 
agamft  any  Diameter  in  A,  you  have  the  cor- 
refponding  Circumference  in  B,  and  vice  verfa . 

12.  Having  the  Diameter  to  find  the  Area  of 
a  Circle. 

Set  1  on  D,  to  .7854  on  C  ;  and  then  againft  the 
Diameter  in  Inches  on  D.  (  Suppofe  2G,  ) 
you  will  have  the  Area  in  Square  Inches,  {viz. 
in  this  Cafe  314.  15.)  on  C;  and  fo  againft 
any  Diameter  in  D,  you  will  have  acorrefpon- 
ding  Area  in  C. 

1 3.  To  three  Numbers  given  to  find  a  foiirth 
in  triplicate  Proportion. 

If  a  Bullet  whofe  Diameter  is  4  Inches,  weigh 
9  lb.  What  will  one  of  the  fame  Matter  weigh, 
whole  Diameter  is  8? 

Set  4  in  A  againft  8  in  B  5  and  then  againfl  9  in 
A  you  have  18  in  B,  againlt  18  in  A  36  in  B  ; 
and  againft  36  in  A  72  in  B  ;  which  third 
Number  in  continual  Proportion  from  18,  is 
the  Number  fought,  fliewing  the  Weight  of 
fuch  a  Bullet  to  be  72  lb. 

Simple  Intereft. 

14.  Given  Principal ,  Time*  and  Pate,  required 
the  Amount. 

What  doth  15  /.  $  amount  to  in  12  Years  Time 
at  6  per  Centum  ? 

Set  1  in  A  to  <5  in  B  ;  and  then  againft  12  in  A , 
vou  have  72  in  B  ;  which  becaufe  it  was  .06, 
will  be  .72  the  Intereft  of  one  Pound  for  12 
Years  at  6  per  Cent.  Then  fet  .72  in  B,  againft 
1  in  A  5  and  you  will  have  againft  A  15.  5  in  A, 
2 6.  66:  the  Amount  in  B.  And  fo  from  any 
Three  of  thefe  given,  you  may  find  the  Fourth. 

15.  Given  an  Annuity ,  Time,  and  Rate  \  to 
find  the  Amount. 

What  is  the  Amount  of  an  Annuity  of  62 
Pounds  per  Annum ,  at  6  per  Cent,  at  4  Years  End  ? 

1.  Set  1  on  B  to  6  on  K  ;  and  then  againft  62  in 
B  will  be  3.  72,  the  Intereft  of  62  l.  for  one 
Year. 

2.  Set  1  on  B  to  3.  72  in  A  ;  and  then  againft  2 
'  in  B  {viz.  half  the  Time  given)  will  be  7.44, 

the  Intereft' of  the  Annuity  for  halt  the  Time 

in  A. 

Set  1  on  B  to  7,  44  in  A  ;  and  then  againft  3 
in  B  (then  all  the  given  Years  but  one)  to  22. 
32  the  Intereft  of  the  Annuity  in  A. 

To  which  adding  248,  (the  Sum  of  the  4  Annual 
Payments)  the  Sum  will  be  270.  32.  The 
whole  Amount. 


Compound  Interefi. 

In  Compound  Intereft  the  Refpeftive  amounts 
for  each  Reipe&ive  Year,  are  fo  many  Geometrick 
Mean  Proportional  Numbers. 

For  as  100/.  at  the  End  of  the  Firft  Year  is 
106 1.  at  6  per  Cent,  and  that  is  now  become  a 
Principal  ;  and  at  the  lecond  Years  End  will  a- 
mount  to  112/.  3 6.  and  this  being  made  a  Prin¬ 
cipal  will  at  the  third  Years  End  amount  to  119/. 
10  16  ;  and  thefe  four  Numbers  100.  106.  J12.  36, 
and  1 19.  10  16,  are  in  Geometrick  Proportion 
continued. 

Wherefore  ’tis  eafy  by  the  Rule  to  folve  this 
Problem. 

16.  Of  any  Sum  of  Money  to  find  the  Amount 
in  any  Time ,  and  at  any  Rate,  of  Compound 
Interefi. 

Asfuppofethe  Amount  of  100/.  for  5  Years 
at  6  per  Cent.  Compound  intereft. 

Set  100  on  B  againft  io<5,  (or  108,  according 
to  the  firft  Years  Amount  at  any  Rate  of  In¬ 
tereft  )  and  then  againft  ic6  on  B,  you  will 
have  112/.  3 6.  the  Amount  in  two  Years; 
and  againft  112.  3 6.  on  B,  will  be  119/.  10  16 
on  A,  the  Amount  in  three  Years ;  and  againft: 
119.  10  16  in  B,  will  be  126.  247,  the  Amount 
in  four  Years.  Ar.dlaftly,  againft  126.  247  in 
B,  you  will  have  I33  /.  822  on  A,  which  is  the 
Whole  Amount  at  the  five  Years  End. 

And  from  it  Twill  be  eafy  to  anfwer  this  Que- 
ftion. 

17.  What  is  a  Sum  worth  now  in  ready  Money , 
which  is  due' at  any  Time  to  come ,  and  at  any 
Rate  of  Interefi  ? 

As  what  is  the  prefent  Value  of  133/.  822  due 
five  Years  hence,  at  6  per  Cent.  Compound  In¬ 
tereft  \ 

For  you  need  only  reverfe  the  former  Pra&ice  : 
Set  therefore  106  on  A  againft  100  on  B  ;  and 
then  againft  133/.  822  on  A,  you  will  have 
126.  247  on  B  ;  which  is  the  Worth  of  133. 
822  at  the  End  of  the  firft  Year  :  Then  againlt 
that  on  A,  you  will  have  119.  io«6  on  B,  for 
the  prefent  Worth  at  the  End  of  the  fecond 
Year  ;  and  againft  119.  10  16  on  A,  you  will 
have  1 12.  36  on  B,  for  the  third  Year  ;  and 
againft  that  Number  on  A,  you  will  have  106 
on  B  for  the  fourth  Year  *  and  at  laft  againft 
106  on  A,  you  will  have  100/.  on  B  ;  which  is 
the  prefent  Worth  of  133/.  822  due  five  Y’ears 
hence  at  Compound  Intereft  of  6  per  Cent. 

18.  TVhat  are  the  Arrears  due  on  an  Annuity  or 
Rent  of  9 1.  per  Annum,  and  for  born  12  Years, 
at  the  Rate  of  6  per  Cent.  Compound  Interefi  ? 

Set  6  in  A  to  100  in  B  ;  and  then  againft  9  in  A 
will  be  130  in  B  ;  which  is  a  Principal  whofe 
Intereft  is  9  1.  Then  work  as  in  Problem  16  a- 
bove,  to  find  the  Amount  of  150/.  in  twelve 
Years,  which  will  be  301/.  828  ;  from  which 
you  muft  deduft  1  50/.  (the  Principal  firft  found) 
and  the  Remainder  151.  828anfwers  the  Qiie- 
ftion,  and  is  the  Sum  of  the  Arrears  fought. 
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1 9.  What  is  the  ready  Money  worth  of  a  Rent 
or  Annuity  of  9I.  per  Annum,  to  continue 
for  twelve  Years  only  ;  allowing  the  Buyer 
to  have  6  per  Cent,  for  his  Moneyy  Com¬ 
pound  Inter  eft  ? 

By  the  lad  Quedion  the  Arrears  of  a  Rent  of 
9/.  -per  Ann.  and  forborn  for  twelve  Years  were 
151/.  828. 

And  the  prelent  Wotth  of  15 1/.  828.  (by 
Queft.  17.  )  due  at  the  End  of  twelve  Years,  is 
75/.  443.  Wherefore  lb  much  may  be  given  for 
ap  Annutty  of  9  /.  per  Ann.  to  continue  for  twelve 
Years. 

N.  B.  If  the  Annuity  is  not  to  commence  till 
after  a  certain  Number  of  Years;  as  fuppole  6 
are  expired  :  Then  you  mult  add  that  Term  to 
the  twelve  Years,  which  makes  it  18.  Then  leek 
■what  the  Arrears,  of  151/.  828  being  forborn 
eighteen  Years,  are  now  worth  in  ready  Money, 
which  (  by  Qiielt.  18.  )  you  will  find  53/.  185, 
which  is  the  Anfwer ;  So  that  a  yearly  Rent  of  9  /. 
to  begin  lix  Years  hence,  and  to  continue  twelve 
Years,  is  in  ready  Money  worth  but  53/.  185  ; 
whereas  if  it  were  to  commence  immediately, 
’twere  worth  73/.  .443. 

Purchafng  of  Annuity. 

20.  What  Annuity ,  to  continue  twelve  Years ,  will 
300 1.  buy ;  allowing  the  Buyer  6  per  Centum, 
Compound  Inter  eft  for  his  Pur  chafe  Money  ? 

By  Qued.  19.  I  find  that  75/.  443  will  purchafe 
9/.  per  Ann.  for  twelve  Years,  (or  you  may  find 
the  Value  of  any  other  Annuity  in  ready  Money) 
and  then  fay,  as  the  prelent  Worth  or  Value,  is  to 
the  Annuity  taken  :  1  So  is  the  Sum  propoled  to 
the  Annuity  required. 

Set  therefore  75  /.  443  on  B  to  9  on  A  ;  and  then 
again!!  300  /.  on  B,  will  be  3  5/.  776,  or  35/. 
I5.r.  6d.  and  l’uch  an  Annuity  to  continue 
twelve  Years  to  come,  is  worth  now  in  ready 
Money  300/* 

21.  What  is  the  Value  of  a  Freehold  Eft  ate  of 
75].  per  Ann.  allowing  the  Buyer  6  per  Cent. 
for  his  Moneys  Compound  Inter  eft  ? 

As  the  annual  Intered  of  il.  is  to  1 /.  ::  So 
will  the  annual  Rent  be  to  the  Sum  required. 

Wherefore  againft  .06  on  B,  let  1  on  A  ;  and 
then  again!!  78  on  B,  you  will  have  1300  on  A, 
the  Value  of  the  Ellate  required. 

In  Trigonometry. 

It  will  be  very  eafy  to  work  any  Cafes  or  Qiie- 
llions  by  this  Sliding- Rule*,  in  either  Plain  or 
Spherick  Triangles ;  of  which  one  In  dance  in  each 
will  be  fufficient. 

Suppole  the  common  Cale  in  Plain  Sailing. 

22.  Where  Courfe  and  Didance  are  given  ;  and 
Difference  of  Latitude  and  Departure  are 
required.  ( See  Plain-Sailing.  ) 

The  Canon  is,  As  Rad.  to  Didance  run  in 
Miles : :  So  Codine  of  the  Courle  to  Difference 


of  Latitude  in  Miles :  :  And  fo  Sine  of  the  Courlb 
to  Departure  in  Miles. 

Bring  then  9 o°  in  the  Line  of  Sines  againd  108 
(  the  Didance  run  )  in  A  ;  and  then  againd  5 6 0 
15'  (  the  Co-line  of  the  Courfe  )  in  the  laid  Line 
of  Sines,  you  will  have  90'"  in  A,  the  Difference 
of  Latitude  in  Miles. 

If  you  Would  haVe  the  Departure. 

Bring  as  before  90°  in  the  Line  of  Sines  againd: 
108  in  A  ;  and  againd  330  45'  (  the  Angle  of  the 
Courfe  )  in  the  Sines  will  be  60  Miles  in  A,  the 
Departure  required. 

Suppole  2 dly.  The  Sun’s  Place  in  the  Ecliptick 
to  be  30°  of  Yj  and  his  greated  Declination 
to  be  200  30',  I  require  his  prefent  Declina¬ 
tion. 

The  Canon  is,  As  Rad.  Sine  of  the  Sun’s  Lon¬ 
gitude  or  Didance  from  Y  : :  So  Sine  of 
greated  Declination  to  Sine  of  the  prefent  De¬ 
clination. 

Set  therefore  90°  in  the  Sliding-Line  of  Sines  a- 
gaind  30°  in  the  dx’d  one  ;  and  then  againd  230 
30'  in  the  Sliding-Line,  you  will  find  n°  30' 
m  the  fix’d  Line  of  Sines  ;  which  is  the  Sun’s 
Declination  fought. 

d 

In  Dialling. 

23.  To  calculate  the  Horary  Diftances  from 
the  Meridian ,  in  either  horizontal  or  parti • 
cular  Dials. 

The  Canon  is.  As  Rad.  to  Tangent  of  150  (one 
Hours  Equino&ial  Didance  )  : :  So  is  the  Sine,  or 
Co-dne,  of  the  Latitude,  luppole  510  30'  of  the 
Place,  to  the  Tangent  of  the  Didance  fought 
ii°  5  V. 

Set  90°  in  the  Sliding-Sine  to  i$°  in  the  fix’d  Tan¬ 
gent  ;  and  then  againd  1 50  30'  in  that  Sine, 
will  be  ii°  51/  in  the  Tangent. 

RUMB,  or  Courfe  of  a  Ship ,  is  the  Angle  which 
die  makes  in  her  Sailing  with  the  Meridian  of 
the  Place  where  die  is. 

Complement  of  the  Numb,  is  the  Angle  made 
with  any  Parallel  to  the  Equator  by  the  Line  of 
the  Ship’s-run. 

RUMB,  [in  Navigationf\  is  one  Point  of  the 
Compafs,  or  11  3  Degrees,  viz.  the-fT  Part  of  the 
Circumference  of  the  Horizon  or  Compafs  Card9 
which  is  the  Reprefentative  of  the  Horizon. 

RUMB-Ziwe,  is  a  Line  defcnbed  by  the  Ship’s 
Motion  on  the  Surface  of  the  Sea,  deered  by  the 
Compals,  making  the  fame  or  equal  Angles  with 
every  Meridian. 

The  Rumbs  are  Helifpherical  or  Spiral  Lines, 
proceeding  from  the  Point  where  we  Hand,  wind¬ 
ing  about  the  Globe  of  the  Earth  till  they  come 
to  the  Pole,  where  at  lad  theyjofe  themlelves. 

But  in  the  Plain  and  Mercator* s  Charts,  they 
are  reprefented  by  drait  Lines.  Their  Ule  is  to 
diew  the  bearing  of  any  two  Places  one  from  ano¬ 
ther  ;  that  is,  upon  what  Point  of  the  Compals 
any  Shore  or  Land  lies  from  another. 

RUMBS  ;  Here  is  a  Table  of  Rumbs  or 
Points  of  the  Compals  ;  diewing  how  many  De¬ 
grees  and  Minutes  each  Point  contains, 


A  Table 
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A  Table  of  R  UMB  S. 


The  Diflance  of  the  Rumbs ,  or  Points  from  the 

Meridian . 
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:  How  the  Scale  of  Rumbs  is 
made,  you  will  find  under  the  Word  Plain-Scale . 

How  to  find  the  Rumb  between  two  Places  by 
Calculation,  and  Geometrically,  Mr.  Collins  Ihews 
in  his  Navigation,  fag.  39.  Tfyus : 


So  is  the  Difference  cf  Longitude :  To  zhe  De¬ 
parture  from  the  Meridian^  in  the  Ccurfb 
between  the  two  Places  : : 

The  latter  Proportion  of  this  Divifion,  of  which 
we  make  no  Ufe,  is : 


As  the  Radius  :  Is  to  the  Co-fine  of  the  Mid¬ 
dle  Latitude : : 

So  is  the  Difference  of  Longitude  :  • 

To  the  whole  Departure  from  the  Mercian,  in 
the  Courfe  between  the  two  Places  propo¬ 
sed  : : 


As  the  Difference  of  Latitude : 

Is  to  the  aforefaid  Departure  from  the  Meri¬ 
dian  : : 

So  is  the  Radius :  To  the  Tangent  of  the  Rumb:  : 
An  Example  of  the  former  Proportion. 
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And  in  Hie  fecond. Proportion  :  Let  theRumb.be  required  between  Cape  Finp- 

Jlre ,  Latitude  43  Degrees,  Longitude  7  Degrees 
As  the  Radius  :  If  to  the  half  Sum  cf  the  Co-  20  Minutes,  and  St.  Nicholas  Ifle ,  Latitude  38  De- 
ffnes  of  both  Latitudes : :  [  grees,  Longitude  352  Degrees,  the  Middle  Lati¬ 

tude  is  40  Degrees  30  Minutes,  the  Complement 
Or  rather  for  Geometrical  Schemes.  is  49  Degrees  30  Minutes,  and  the  Difference  of 

Longitude  is  1 5  Degrees  20  Minutes,  or  33  Cen* 
As  the  Diameter  :  I*  to  the  Sum  of  the  Co-  tefms. 
fines  of  both  Latitudes  ; ; 


*  O  H 


Out  of  the  leffer  equal  Parts,  prick  4°wn 
15  Degrees  33  Centefms  from  C  to  Z,  and  de- 
feribe  the  Arch  B  D  with  60  Degrees  of  the 
Chords,  and  make  it  equal  to  49  Degrees  30  Mi- 
cutes,  and  draw  C  D  continued  further  to  A , 
from  L  take  the  neareft  Diftance  to  A  C,  which 
is  equal  to  L  M,  and  make  it  one  Leg  of  a 
Right-angled  Triangle  :  Make  the  other  Leg  the 
Difference  of  Latitude  5  Degrees,  which  prick 
from  the  equal  Parts  from  L  to  A,  then  the  Ex¬ 
tent  M  F  meafured  on  the  faid  Parts,  fheweth 
the  Diftance  to  be  13  Degrees  39  Centefms, 
which  allowing  20  Leagues  to  a  Degree,  is  al- 
moft  268  Leagues ;  with  the  Radius  C  B  let¬ 
ting  one  Foot  at  M ,  crofs  the  Rumb  Trian¬ 
gle  at  G  and  H j  which  Extent  meafured  on 


the  greater  Chord  is  ahnoft  22  Degrees,  the 
Complement  whereof  is  68  Degrees,  and  fo 
much  is  the  Rumb  from  the  Meridian  between 
thef’e  two  Places,  which  is  6  Points  and  about 
30  Minutes  more,  wherefore  St.  Michaels  Ifle 
bears  from  Cape  Finijlre  Weft-Sauth-Weft,  half 
a  Degree  more  Weftwardly. 

If  the  two  Places  had  been  both  in  the  Lati¬ 
tude  of  40  Degrees  30  Minutes,  having  the  lame 
Difference  of  Longitude,  to  wit ,  15  Degress  20 
Minutes,  then  had  the  Extent  L  M  been  their 
Diftance,  to  witj  11  Degrees  68  Centefms,  at 
20  Leagues  to  a  Degree,  is  233  Leagues  and  a 
half,  and  thus  'we  fupply  the  want  of  the 
Scale  of  Longitudes,  in  finding  the  Diftance 
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of  Places  that  bear  Eaft  and  Weft,  as  thofe 
that;  are  in  the  fame  Latitude  muft  needs  do. 


Bermudas.  Mr.  Norwood  in  his  Set-man’s  Pra¬ 
ctice,  p.  no,  maketh  the  Latitude  of  the  Li¬ 
zard  to  be  50  Degrees,  and  of  the  Bermudas  32 
Degrees  25  Minutes,  or  32  Degrees  41  Cen- 

T  .  ,  .  ,  _  telms,  and  the  Difference  of  Longitude  between 

Let  it  be  required  to  find  the  true  Rumb  thefe  Places  to  be  55  Degrees  S 
and  Diftance  between  the  Lizard  and  the 


An  Example  of  the  Latter  Proportion. 


Draw  the  Lines  A  C  and  CD  at  Right- 
angles,  now  for  want  of  room  I  ufe  the  left 
fer  Chord,  and  with  60  Degrees  thereof  I  de- 
fcribe  the  Quadrant  H  1,  and  prick  the  Radius 
from  I  to  D,  fo  is  C  D  the  Diameter,  then 
count  both  Latitudes  from  HtoF  and  G,  the 
neareft  Diftance  from  F  to  Cl,  is  the  Co-fine 
of  Bermudas  Latitude,  which  prick  from  C 
to  E  :  Again,  the  neareft  Diftance  fronij  (&  to 
C  I,  is  the  Co-fine  of  (the  Lizard’s  Latitude, 
which  place  from  C  to  S,  fo  is  C  S  the  Sum  of 
both  Co-lines:  Draw  D  S,  and  prick  down  55 
Degrees,  the  Difference  of  Longitude  from  C  to 
V,  out  of  the  greateft  equal  Parts,  and  draw 
V  B  parallel  to  D  S,  fo  is  C  B,  the  Departure 
from  the  Meridian,  in  the  Courfe  between  both 
Places ;  then  making  that  one  Leg  of  a  Right- 
angled  Triangle,  prick  down  17  Degrees  59 
Centefins,  the  Difference  of  Latitude  between 
thofe  Places  out  of  the  fame  equal  Parts  from 
C  to  L,  and  draw  B  L ,  which  reprefents 
the  Courfe  and  Diftance  truly  between  the 
Lizard  and  Bermudas,  and  the  Extent  L  B  mea- 
fured  on  the  fame  equal  Parts,  fhews  the  Di¬ 
ftance  to  be  44  Degrees  31  Centefms,  which  al¬ 
lowing  twenty  Leagues  to  a  Degree,  is  886 
Leagues. 

Then  to  find  the  Courfe :  with  60  Degrees 
©f  the  Chords,  fetting  one  Foot  in  L,  t  with 
the  other  make  a  Mark  at  ¥  and  Z,  then  the 
(Extent  Z  Y,  meafured  on  the  Chords,  fheweth 
the  Rumb  to  be  66  Degrees  37  Minutes  from 
the  Meridian,  which  is  almoft  6  Points  ;  and 
in  this  Example  the  Proportion  doth  not  err 


any  thing  from  the  Truth,  according  to  Met - 
cator’s  Chart,  whereas  if  you  ufe  the  former 
Proportion,  by  the  middle  Latitude,  the  Rumb 
would  have  been  67  Degrees  2  Minutes  from 
the  Meridian,  and  the  Diftance  902  Leagues; 
if  you  make  C  A  equal  to  C  V,  then  a  Line 
joining  L  A  fhould  be  the  Courfe  and  Diftance 
according  to  the  fame  Longitudes  and  Latitudes 
laid  down  on  the  Plain  Chart ,  and  thereby  the 
Courfe  fhould  be  72  Degrees  17  Minutes  from 
the  Meridian,  and  the  Diftance  1155  Leagues  ; 
however,  when  two  Places  are  laid  down  true 
at  firft  in  their  Rumb,  Diftance  and  Latitudes  on 
the  Plain  Chart ,  if  you  fail  home,  in,  or  near 
the  fame  Rumb,  the  Plain  Chart  will  very  well 
ferve  to  keep  the  Reckoning  upon,  and  to  fail 
by  in  the  greateft  Voyage. 

What  the  Nature  of  this  Rumb  Line  is  on  the 
Globe,  and  hov^  to  delineate  it  there,  and  in  a 
Chart,  Mr.  Collins  fhews  in  the  fame  Book,  page 
5$,  and  64. 

RUMINANT  Animals,  are  fuch  as  chew  the 
Cud  ;  and  thefe  are  Quadrupeds,  Hairy,  and  \  i- 
viparous ;  and,  in  general,  Mr.  Ray  obferves  of 
them,  that  fome  ha vt  hollow  and  perpetual  Horns  ; 
others  deciduous  ones,  or  fuch  as  are  Ihed  every 
Year  ;  and  all  the  Horned  Ruminant  Animals  have 
four  Stomachs.  1.  The  K oikia.  Uzyunti  of  Ari - 
Jlotle  ;  the  Venter  Magnus,  or  what  we  cal)  the 
Paunch  or  Inward.  This  receives  the  Meat 
flightly  chewed,  retains  it  a  while,  and  then  de¬ 
livers  it  back  again  into  the  Mouth,  which  is 
what  we  call  the  Cud ,  to  be  re-chewed  and  ren¬ 
der’d 
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der’d  niorfe  fit  to  make  Chyle.  2.  The 
'KiKfutpa.h®-)  or  Reticulum,  which  we  call  the 
Honey-Co mb  ;  from  its  Internal  Coat,  being  divi¬ 
ded  fo  into  Cells  like  Honey-Combs.  •  3.  The 
which  Mr.  Ray  thinks  hath  been  wrong 
Tra. Bated,  Gmafus ;  and  therefore  he  would 
have  it  called  the  Echinus  :  This  is  fo  difficult 
to  clear,  that  our  People  throw  it  away,  and 
call  it  the  Manifold.  4.  The  ,XH vveye  of  Arifo- 
tle ,  by  Gaza  calltu  tut  Abomafus.  The  Stomach 
in  Calves  is  at  which  contains  the  acid  Ferment, 
v  b  we  call  the  Runnet ,  and  is  ufed  to  coagu- 
la  k!k  into  Cheefe. 

„  _ai  Horned  Ruminant  Animals  want  the 
JDen.cs  Primores ,  or  broad  Teeth  in  the  Upper 
Jaw.  Thefe  Kind  of  Animals  have  alfo  that 
Kind  of  Fat  which  we  call  Suet ;  Sebum ,  2rsa?, 
which  is  much  harder  and  firmer,  and  ltfs  li- 
quifiable  in  them,  than  the  Adeps  of  other  Ani¬ 
mals. 

RUMINATION,  is  the  A&ion  of  chewing 
the  Cud  in  fome  Animals.  J.  Con.  Peyerus  hath 
written  a  Trail,  De  Ruminantibus  g  de  Rumi - 
nations ,  printed  a.  Bafil  in  Quarto ,  in  which 
he  takes  notice,  That  fome  Animals  do  really 
and  truly  chew  the  Cud  ;  fuch  as  Oxen,  Sheep, 
Deer,  Goats  of  all  Kinds,  Camels,  Hares,  and 
Squirrels  ;  which  therefore  generally’  have  3  Sto¬ 
machs,  the  Paunch ,  the  Feck,  and  the  Read. 
But  thole  that  feem  only  to  imitate  that  Mo¬ 
tion,  he  calk  Rumi  n  anti  a  Spuria  ;  liich  as  the 
Molt,  Crickfi,  Bee,  Beetle,  Crab,  Lobfter,  Mul¬ 
let,  and  fevcral  Birds.  And  thefe  he  affirms 
to  have  all  of  them  their  Stomachs  compofed 
of  Mufculav  Fibres,  by  means  of  which,  they 
do  as  xL  were  grind  and  work  their  Meat  up 
and  down  fomething  like  Ruminating  Creatures. 
He  defines 

Rumination  to  be  a  Natural  Motion  of  the  Sto » 
much,  Mouth,  and  other  Parts,  which  relieve  one 
another  in  this  Ahiion  ;  by  which  means  the  Meat 
eaten  hajtily  at  firfi ,  is  conveyed  back  to  the  Mouth 
again,  there  chewed ,  and  then  CwuUowed  down  a 
fecond  time,  to  the  great  Advantage  of  the  Animal. 

RUN  of  a  Ship 7  is  fo  much  of  her  Hull  as  is 
always  under  Water,  growing  tf  inner  and  Janker 
by  Degrees  from  the  Floor- Limbers  to  the  Stern- 
Pole.  This  is  alfo  called  her  Way  afterward  on  ; 
and  they  fay  a  Ship  b:  ’  good  Run,  when 
Tis  long,  and  that  ..  aier  paffes  cleverly  to 
her  Rudder,  1  ;  dek  not  lying  too  low,  which 
is  of  great  Importance  to  her  Sailing  ;  for  if 
the  Water  don’t  come  fxrongly  to  her  Rudder, 
by  region  of  her  being  built  too  broad  below, 
fht  an  never  fteer  well  ;  and  a  Ship  that  can’t 
Jiter  well,  cannot  keep  a  good  Wind,  and  will 
have  no  freffi  Way  through  the  Sea,  but  will 
be  ftill  falling  to  Lee-ward,  and  therefore  can 


never  be  a  good  Sailor.  Neverthelefs  a  Ship 
with  a  large  ana  good  Fun,  will  lofe  much 
Stowage,  becaufe  Ihe  is  narrow  below. 

RUNCINUS,  and  Runcilus  in  Doomfclay- 
Book  is  ufed  for  a  Load-Horfe :  Sumpter-Horfe 
or  .  Cart-Horfe  ;  This  Kind  of  Horfe,  Chaucer 
in  his  Seaman's  Tale ,  calls  a  Rcwney. 

RUNDLES,  or  Roundels,  the  fame  as  Balls 
or  Bullets,  which  lee.  ’Tis  a  Word  ufed  in 
Heraldry. 

RUNG-FA^Ar,  which  are  made  a  little  Ben¬ 
ding  to  direft  the  Sweep  or  Mould  of  the  Put - 
tocks  and  Naval  Timbers  ;  for  here  the  Lines 
which  make  the  Compafs  and  Bearing  of  a  Ship, 
do  begin. 

RUNGS,  the  fame  with  the  Floor  or  Ground- 
Timbers,  being  the  Timbers  in  a  Ship  which  con- 
ftitute  her  Floor,  and  are  bolted  to  the  Keel, 
whofe  Ends  are  Rung- Heads. 

RUNNER,  is  a  Rope  belonging  to  the  Garnet , 
and  to  the  two  Bolt-Tackles,  viz.  That  before, 
which  comes  in  the  aftermoft  Shrouds  of  the  Fore- 
Mail  ;  and  that  abaft,  which  comes  in  the  fore- 
moft  Shrcuds  of  the  Main-Maft. 

This  Runner  is  reeved  in  a  fingle  Block,  which 
is  feized  to  the  End  of  a  Pendant,  and  has  at 
the  one  End  a  Hook  to  hitch  into  any  thing,  and 
at  the  other  End  a  double  Block,  into  which  is 
reeved  the  Fall  of  the  Tackle  or  the  Garnet,  by 
which  means  it  doth  purebafe  more  than  the 
Tackle  or  Garnet  can  do  alone.  The  Word  is. 
Overhaul  the  Runner  ;  that  is,  bring  down  that 
End  which  has  the  Hook  to  it,  that  it  may  be 
hitched  into  the  Sling,  gr.  J 

RURAL- Deans.  There  were  formerly  in  the 
Church,  Arch-Presbyters,  as  well  as  Arch-Dea¬ 
cons  ;  and  they  were  called  Rural-Deans.  Our 
Dioceiies  are  ftill  divided,  into  Deanries,  and  he 
who  under  the  Biffiop  and  Arch-Deacon,  had 
the  peculiar  Care  and  Infpe&ion  of  the  Clergy 
and  Laity  of  fuch  a  Diftrift  as  is  now  called 
a  Deanry,  was  the  Rural-Dean.  He  had  Pow¬ 
er  to  vifit  and  to  hear  Caufes,  they  had  !a  Seal 
of  their  Office,  but  were  removeable  at  pleafure, 
but  jointly  by  the  Bifhop  and  Arch-Deacon.  The 
reft  of  the  Clergy  within  the  Deanry  were  called 
the  Rural  Dean's  Chapter. 


RUSTRE,  [  in  Heraldry f\  is 
exaftly  the  fame  fquare  Figure  as 
the  Mafcle,  only  the  Ruftre  is 
pierced  round,  whereas  the  Mafcle 
is  pierced  fquare,  as  in  the  Figure. 
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SABLE  ;  the  HeraldsWord  for 
a  Black  Colour  in  the  Arms  of 
Gentlemen  ;  but  in  thofe  of  the 
Nobility,  they  call  it  Diamond, 
and  in  the  Coats  of  Sovereign 
Princes,  ’tis  called  Saturn . 

’Tis  exprelled  in  Engraving  by 
Strokes  drawn  perpendicularly  a- 


crofs  each  other. 

SAC,  or  Sacha ,  or  as  fome  write  itSaccba  and 
Saucha  (  according  to  Minjhew  )  was  anciently  a 
Royalty  or  Privilege  touching  Plea,  or  Correcti¬ 
on  of  Trefpafles  of  Men  within  a  Mannor  :  The 
Saxon  Word,  Sac ,  fignifying  as  much  as  Caufa  in 
Latin  (whence  our  EngliJhSake  ;  for  whofc  fake, 
CSV.  but  in  the  Laws  of  Edward  the  Confeflor,  it 
is  faid,  Sacha  ejl  quod  fi  quilibet  aliquem  nominatim , 
de  aliquo  calumniatus  fuerit  &  ille  negaverit ,  forif- 
fadlura  Probations  v el  Negations  ( Ji  evenerit )  fua 
erit.  From  fome  old  Manufcripts,  it  appears  alfo 
that  Saha  was  a  Liberty  of  Holding  Pleas,  and  Im- 
pofing  MulCts  and  Forfeitures  on  Tranfgrefl'ors  in 
the  Court  of  any  Lordlhip  or  Mannor ;  though 
Raflal  and  others  will  have  Sac  to  lignify  the  For¬ 
feiture  itfelf. 

SACCADE,  in  the  Manage ,  a  violent  Check 
given  to  the  Horfe  by  his  Rider,  by  drawing  both 
the  Reins  very  fuddenly,  ufed  when  a  Horfe  bears 
too  heavy  on  the  Hand. 

SACCHARUM  Saturni.  See  Salt  of  Saturn. 

SACCULI  Adipofi ,  in  Anatomy,  little  Cells  or 
Vehicles  in  the  Membrana  Adipof  a,  in  which  the 
Fat  of  the  Body  is  contained. 

SACCULI  Medicinales ,  are  when  feveral  Sim¬ 
ples,  according  to  the  Nature  of  the  Difeafe,  are 
compounded  and  beaten  together,  and  tied  up  in  a 
little  Bag,  to  be  applied  to  the  Part  affeCted.  This 
Bag  is  to  be  fewed  or  quilted  down  in  feveral  Places, 
that  the  Ingredients  run  not  altogether  in  a  Lump. 
Blanchard. 

SACCULUS  Chyliferus,  or  Roriferus,  is  what 
we  ufually  call  the  Receptaculum  Chyli ,  or  the  com¬ 
mon  Receptacle  of  the  Chyle  ;  and  fometimes  Re¬ 
ceptaculum  Pecquettianum ,  from  Pecquet,  who  fir  ft 
found  out  both  it  and  the  Du  bins  Thoracicus  (whofe 
beginning  it  is)  in  theYear  1651.  I  meanhe  was 
the  firft  that  afligned  the  true  Ufe  unto  them,  but 
both  were  obferved  in  Horfes  by  Barthclomaus  Eu- 
facius ,  above  160  Years  ago,  as  appears  in  a  Book 
he  writ,  1564,  pag.  301,  of  the  Vena  fine  pari , 
wherein  he  has  thefe  Words,  (as  cited  by  Dr. 
Wharton.) 


From  this  notable  left  Trunk  of  the  Throat  (viz. 
the  Subclavian  Vein)  there  fprings  a  great  Branch, 
which  befides  that  it  has  a  Semi-circular  Door  (or 
Valve)  in  its  Origin,  is  moreover  ivhite,  and  full  of 
tv  a  try  Humour  ;  and  not far  from  its  rife  it  is  divi¬ 
ded  into  two,  that  after  a  little  fpace ,  unite  again 
into  one,  which  fending  forth  no  Branches,  defends 
by  the  left  fide  of  the  Vertebras ;  and  having  paf'ed 
through  the  Midriff,  runs  down  the  middle  of  the 
Loins :  Where  becoming  larger ,  and  folding  about  the 
great  Artery ,  it  has  an  obfeure  ending,  which  1  have 
not  as  yet  well  difeovered. 

Here  we  have  a  clear  Defcription  of  them ,  only 
that  it  is  the  Beginning  which  he  takes  for  the  End; 
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And  contrarily,  it  is  called  the  common  Receptacle, 
becaufe  it  receives  both  the  Chyle  and  Lympha  pro- 
mifeuoufly,  tho’  fome  call  it  the  Receptacle  of  tha 
Chyle,  in  particular,  but  without  reafon ;  for  it 
might  as  well  be  called,  Receptaculum  Lymphce,  as 
Chyli ;  for  that  the  Lympha  palles  not  only  with  the 
Chyle,  but  after  this  is  all  diftributed,  the  Lympha. 
ftill  continues  to  glide  into  it,  and  to  afeend  by  thfe 
Dull  us  Chyliferus  Thoracicus,  which  might  as  well 
be  called  Lymphaticus  for  the  fame  reafon. 

It  is  feated  under  the  Geliack  Artery,  and  Emul- 
gent  Veins,  about  the  middle  Diftance  between  the 
Kidneys  and  Capful#  atrabilaria ,  upon  the  Verte¬ 
bra  of  the  Loins,  but  for  the  molt  part,  rather  to¬ 
ward  the  left  Side. 

Pecquet  and  Cafp.  Bartholin  fay,-  ’Tis  feated  be¬ 
twixt  the  Tendon  (or  Appendices)  of  the  Dia - 
phragma ;  by  the  Motion  whereof,  it  is  prelied 
and  milked,  as  it  were,  and  its  Contents  propelled* 
It  is  of  a  membranous,  but  thicker  Subftance  in. 
Men  than  in  Brutes,  but  not  fo  capacious,  feldonx 
being  fo  large  as  to  admit  one’s  Finger’s  end. 
Out  of  it  there  fprings  a  Dudt  that  prefently  af~ 
cends  up  into  the  Thorax  (behind  the  defending 
T runk  of  the  Arteria  magna )  where  it  begins  to 
be  called  Dudlus  Thoracicus ;  but,  according  to 
Sylvius ,  it  might  more  fitly  be  called  Spinalis ,  feeing 
it  runs  along  the  infide  of  the  Spina  Dorfu 

This  Dudt  having  pafs’d  the  Abdomen  and  the 
Midriff,  marches  farther  upward  under  the  great 
Artery,  ’till  about  the  fifth  or  fixth  Vertebra  of  the 
Thorax,  where  it  turns  a  little  afide  from  under  it  to 
the  left  Hand  ;  and  fo  underneath  the  Intercoftai 
Arteries  and  Veins,  and  the  Gland  Thymus ;  it  af- 
cends  to  the  left  Subclavian  Vein,  into  whofc 
lower  Side  it  opens,  juft  there  where  the  left  Ju¬ 
gular  Veins  enter  into  it  on  the  upper  Side,  fo  that 
their  Mouths  face  one  another.  But  it  opens  not 
into  this  Vein  with  any  large  Orifice,  but  by 
fix  or  feven  little  ones,  which  are  all  cover’d 
in  the  Cavity  of  the  Subclavia  with  one  broad 
Valve, '  looking  towards  the  Cava  from  the  Shoul¬ 
der,  whereby  there  is  granted  to  the  Chyle  and 
Lympha  a  free  Paflage  out  of  the  Dudlus  Chyli¬ 
ferus  into  the  Subclavia,  but  their  return  (or  of 
Blood  with  them)  out  of  the  Vein  into  theDudt, 
is  prevented. 

This  Dudt  ending  thus  in  the  Subclavian  Vein, 
the  Chyle  that  it  conveys  into  it,  pafles  with  the 
Blood  (returning  by  the  Cava)  into  the  right  Ven¬ 
tricle  of  the  Heart,  where  we  will  leave  it  to  fup- 
ply  the  Defeat  of  the  depauperated  Blood;  having 
only  obferved,  that  this  Dudt  has  many  Semilunar 
Valves  that  hinder  the  afeending  Chyle  and  Lympha 
from  gliding  back  again;  which  Valves  are  mani- 
feft  by  this,  that  the  Chyle  contained  in  the  Du£t 
may  eafily  by  the  Finger  be  prefled  upwards,  but 
by  no  means  downwards ;  or  if  one  make  a  Hole  in 
it,  the  Liquor  tending  from  beneath  upwards,  will 
flow  out  at  it ;  but  that  which  is  above  it,  is  fo  ftopt 
by  the  Valves,  that  it  cannot  be  made  to  defeend 
by  it. 

SACCULUS  Cordis.  See  Pericardium. 

SACCULUS  Lacrymalis ,  in  Anatomy ,  a  fmall 
membranous  Bag,  into  which  the  Puntia  Lachry- 
malia  of  the  Eye  open  ;  and  which  itfelf  is  the  En¬ 
trance  of  a  Canal,  by  which  the  Liquor  is  difeharged 
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into  the  Cavity  of  the  Nofe  that  has  been  feparated 
in  the  Glandula  Lacbrymalis. 

SACCUS,  is  with  fome  Writers  the  Gut  called 
Return. 

.  SACCUS  aim  Brochia ,  was  anciently  a  Service 
or  Tenure  of  finding  a  Sack  and  Broach  for  the 
King  for  the  ufe  of  his  Army.  Braid  on,  lib.  2. 
Trail.  1.  c.  6. 

SACER  Ignis.  See  Herpes  Exedens. 

SACER  Morbus.  See  Epilepjia. 

SACER  ( Mufculus )  which  may  be  alfo  called 
Tranfverfalis  Lumborum.  It  lies  under  the  Tendi¬ 
nous  part  of  the  Longiffimus  Dorfi  j  it  arifeth  flefhy 
not  only  from  the  Os  Sacrum ,  but  alio  from  all  the 
tranfverfe  Procefles  of  all  the  Vertebra  of  the  Loins, 
and  is  inferted  to  their  Superior  Spines.  We  have 
ibmetimes  obferved  (faith  Mr.  Coivper )  a  Spinalis 
■ Lumborum ,  like  the  Spinalis  Colli ,  which  arifing 
from  the  Superior  Spines  of  the  Os  Sacrum ,  and 
marching  with  diredt  flefhy  Fibres,  is  fo  inferted 
to  the  Superior  Spines  of  the  Vertebra  of  the  Loins : 
The  Tranfverfalis  Lumborum  lying  under  it,  helps 
to  move  the  whole  Spine,  or  Vertebra  of  the  Neck, 
Back  and  Loins,  obliquely  backwards,  as  in  look¬ 
ing  behind  us,  &c. 

SACER.  See  Saker. 

SACKS  of  Earth ,  ufed  in  Fortification,  are 
made  of  coarfe  Cloth,  the  largeft  of  them  being 
about  a  Cubick  Foot  wide,  and  the  lefler  fome- 
what  more  than  half  a  Foot.  They  are  ferviceable 
upon  feveral  Occafions,  more  efpecially  for  making 
Retrenchments  in  hafte,  to  place  on  Parapets,  or 
the  Head  of  the  Breaches,  bV.  or  to  repair  them 
when  beaten  down.  They  are  of  good  ufe  alfo 
when  the  Ground  is  rocky,  and  affords  not  Earth 
to  carry  on  Approaches,  becaufe  they  can  be  eafily 
brought  on  and  carried  off :  The  fame  Bags  on  oc- 
cafion,  are  ufed  to  carry  Powder  in ;  of  which  they 
hold  out  about  50  Pound  a- piece. 

•SACK  of  Wool ,  is  a  determinate  Quantity,  con¬ 
taining  juft  26  Stone,  and  every  Stone  is  fourteen 
Pounds,  by  14  E.  3.  Si  at.  1.  c.  2.  But  in  Scot¬ 
land  a  Sack  is  24  Stone,  and  each  Stone  contains 
16  Pounds.  *  10 

SACRAMENTO  recipiendo ,  quod  vidUa  Regis 
fe  non  maritabit  fine  licentia  Regis ,  is  a  Writ  or 
Commiflion  to  one,  for  taking  of  an  Oath  of  the 
King’s  Widow,  that  Hue  may  not  marry  without 
the  King’s  Licence. 

SACRE.  See  Saker. 

SACRILEGIUM,  Sacrilege,  or  an  Alienation 
to  Laymen,  and  to  profane  or  common  Purpofies, 
of  what  was  given  to  religious  Perfons,  and  to 
pious  Ufes.  Our  honeft  Fore-fathers  were  very 
fender  of  incurring  the  Guilt  and  Scandal  of  this 
Crime.  And  therefore  when  the  Order  of  the 
Knights-Templers  was  difl'olved,  their  Lands,  &c. 
were  all  given  to  the  Knights  Hofpitallers  of  Jeru- 
falem ,  for  this  facred  Reafon  :  Ne  in  plus  ufus  ero- 
gata  contra  donatorum  volant  at  em  in  alios  ufus  di- 
Jlraherentur, 

SACROLUMBALIS,  is  a  Mufcle  of  the  Tho¬ 
rax ,  which  with  the  Dorfi  Longiffimus ,  have  their 
Origination  in  common :  Externally  they  are  T en- 
dinous,  as  they  fpring  from  the  Pofterior  Part  of  the 
Spine  of  the  Os  lllium ,  and  Superior  Spine  of  the 
Sacrum ,  and  all  the  Spines  of  the  Vertebra  of  the 
Loins:  Internally  it  arifes  flefhy,  not  only  from 
thofe  Parts,  but  from  the  Tranfverfe  Procefles  of  the 
laft  named  Vertebra  ;  whence  with  direct  Fibres 
attending  beforeit  marches  over,  the-laft  Rib,  it’s  di¬ 


vided  into  two  flefhy  Bodies ;  the  outermoft  of  which 
is  called  Sacrolumbus ,  whofe  Fibres  afeend  diredly, 
and  make  fo  many  thin  Tendons  as  there  are  Ribs  to 
whom  they  are  inferted,  which  are  joined  with  fo 
many  Acceflory  Mufcles,  arifing  from  each  Rib, 
and  united  with  them,  before  their  lnfertions,  as 
they  pafs  over  the  Superior  :  And  this  Order  or 
muitiformed  Difpofition  of  it,  is  continued  the 
whole  Length  of  the  Thorax,  to  the  third,  fourth, 
fifth  and  lixth  Vertebra  of  the  Neck  ;  which  Superi¬ 
or  Partis  by  Diemerbroeck  made  a  diftindl  Mufcle, 
and  called  Cervicalis  defeendens.  \ 

SACRUM  Os:  The  Os  Sacrum  is  the  broadeft 
of  all  the  Bones  of  the  Back,  and  doth  luftain  all 
the  other  Vertebra:  On  the  Infideitis  fmooth  and 
hollow,  on  the  Outfide  convex  and  uneven,  being 
of  fomething  a  triangular  Shape.  In  its  upper  Part 
on  each  Side  it  is  knit  firmly  to  the  Ojfa  Ilia ,  by  an 
inverting  Cartilage.  It  conlifts  of  five  or  fix  Bones, 
plainly  diftinguifhable  in  Infants,  but  more obfeurely 
ingrown  Perfons.  Thefe  Bones  have  the  Relem- 
blance  of  (and  are  ufually  called)  Vertebra ;  for 
each  of  them  have  a  Body  and-  Procefles,  and  a 
large  Hole  to  receive  the  Spinalis  Medulla.  The 
Bodies  of  thefe  differ  from  thofe  of  the  other  Verte¬ 
bra  in  this  refpedt ;  that  whereas  in  thofe  the  lower 
Part  is  always  bigger,  in  thefe  it  is  the  lefs ;  by 
which  means  the  uppermoft  is  the  biggeft,  and  the 
loweft  the  leaft.  Their  fmaller  Holes  which  ferve 
for  the  Ingrefs  andEgrefs  of  the  Veffels,  differ  alfo 
from  thofe  of  the  other,  in  that  they  are  not  in 
their  Sides,  but  before  and  behind  ;  of  which  thofe 
before  are  much  the  larger.  As  for  their  Procefles, 
the  Oblique  can  hardly  bedifeerned,  except  in  the 
firft.  The  Tranfverfe  are  pretty  long,  but  fo  uni¬ 
ted,  that  all  feem  but  one.  The  hinder,  or  Spines, 
are  like  thofe  of  the  Loins,  but  lefs,  and  ftill  the 
lower  the  lefler ;  infomuch  that  the  loweft  hath  no 
Procefs,  but  only  around  Protuberance. 

SAFE  Conduct ,  is  a  Security  given  by  the  So¬ 
vereign  under  the  Great  Seal  of  the  Kingdom  to 
any  Per fon  for  his  quiet  coming  into,  or  palfing  out 
of  the  Realm. 

SAFE  Pledge ,  is  a  Security  given  for  a  Man’s 
Appearance  at  a  Day  afligned. 

SAt  E  Guard ,  in  Sea  Language ,  is  a  Rope  that 
faves  and  lecures  any  thing,  as  the  Safe-guard  of  the 
Helm  is  a  Rope  which  goes  through  the  Helm,  and 
is  fattened  to  the  Buttocks  of  the  Ship.  Alfo  that 
Rope  by  which  Perfons  walk  fecurely  over  the  Bolt- 
fprit  is  called  a  Safe-guard. 

SAFFRON  of  Gold.  See  Aurum  Fulminant. 

SAFFRON  of  Steel ,  or  Mars.  See  Crocus 
Martis.  * 

SAGIBARO,  or  perhaps  Sachbaro ,  anciently 
fignified  the  fame  as  JuJiiciarius ,  from  Sac  caufa  : 
So  that  Sac-baro  is  as  much  as  the  Caufe-hearer ,  «r 
the  Man  that  hears  Caufes. 

S  AGITTA,  a  Conjlellation  in  the  Northern  He- 
mifphere,  confifting  of  eight  Stars. 

SAGITTA,  in  Botany,  fignifies  the  upper  Part 
of  any  fmall  Twig,  Cyon,  or  Graft  of  a  Tree. 

SAGITTA,  in  Mathematicks,  is  the  fame  as  the 
Verfcd  Sine  of  any  Ark,  and  is  fo  called  by  fome 
Writers,  becaufe  ’tis  like  a  Dart  or  Arrow  Handing 
on  the  Chord  of  the  Ark.  See  Verfed  Sine. 

SAGITTALIS  Sutura,  or  Veruculata ,  is  that 
Suture  of  the  Scull,  which  begins  at  the  Coronal  Su¬ 
ture,  and  ends  in  the  Lambdoidal  Suture. 

SAGITTARIUS,  is  the  Ninth,  in  the  Order 
of  the  twelve  Signs  of  the  Zodiac-k.  ",  ' 
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To  SA1GNER  a  Moat ,  is  to  drain  the  Water  by 
fubterraneous  Conveyances,  to  the  end  that  Hur¬ 
dles  laden  with  Earth,  or  a  Bridge  of  Bulrufhes, 
may  be  afterwards  laid  upon  the  Mud  that  remains, 
and  the  Paflage  thereby  confolidated. 

SAIL.:  Every  Yard  in  a  Ship  hath  its  proper 
Sail  to  it,  and  takes  its  Name  from  the  Yard  : 
As  the  Main- fail ,  is  that  which  belongs  to  the 
Main-yard:  The  Fore-top  Sail,  is  that  which  be¬ 
longs  to.  the  Fore-top-majl  Ya rd,  is 'c.  Head  Sails, 
are  fuch  as  belong  to  the  Fore-majl  and  Boltfprit : 
Thefe  are  ufed  to  keep  a  Ship  from  the  Wind,  and 
to  flat  her.  After  Sails ,  as  the  Main-mqft  and 
MiJJen  Sails  do  keep  a  Ship  to  the  Wind. 

Few  Ships  can  lleeron  a  quarter  Wind  with  one 
'Sail,  but  require  a  Head  Sail  and  an  After  Sail 
both,  one  to  countermand  the  other  :  Tho’  fome 
Ships  can  fleer  with  their  Main-top  Sail  only. 

The  Mi  fen  Sail  is  cut  by  the  Leech  twice  as 
deep  as  the  Mall  is  long,  from  the  Hounds  to  the 
Deck  :  And  the  Sprit  Sail  is  ±  of  the  Depth  of  the 
Fore  Sail. 

The  Sail  being  of  fo  great  and  univerfal  Ufe,  by 
its  Application  to  the  Motion  of  a  Ship,  and  of  a 
Windmill,  it  is  neceflary  to  add  an  Explanation- of 
its  Nature  and  Properties,  the  moving  Principle  of 
this  Power  being  that  Motion  of  the  Air  which  we 
call  Wind,  and  not  the  Strength  of  an  animal  Crea¬ 
ture,  as  of  the  Powers  above-deferibed,  it  will  be 
proper  to  fpend  a  few  Words  in  the  Confideration 
of  this  new  Principle. 

Wind  is  a  Stream  or  Current  of  the  Air,  tending 
fometimesone  Way,  fometimes  another,  in  all 
manner  of  Directions :  The  Force  of  it  is  fome¬ 
times  prodigious,  as  every  one  knows  ;  and  from 
that  Height  of  Violence  it  defeends  through  all 
Degrees  of  Strength  and  Weaknefs  to  a  perfeCt  Calm. 
Its  Velocity  in  furious  Tempelts  is  found  to  bea- 
bout  60  Miles  in  an  Hour ;  and  fometimes  its  Mo¬ 
tion  is  fo  flow,  that  one  may  out-walk  it.  Now 
between  thefe  two  Extremes  there  are  feveral  inter¬ 
mediate  Degrees  of  Velocity,  which  ferve  very  con¬ 
veniently  f6r  a  Principle  of  Motion,  when  their 
Force  is ,  applied  and  directed  to  a  certain  End  by 
proper  Contrivances.  This  is  done  by  means  of  the 
•Sail ;  which  is  in  Practice  a  large  Sheet  of  Canvafs, 
•or  fuch  like  Matter ;  and  in  Speculations  a  Mathe¬ 
matical  Superficies. 

The  Manner  of  the  Operation  of  the  Wind  up¬ 
on  the  Sail,  may  be,  I  think,  belt  conceived  by  a 
Suppofition-  like  the  following  :  Let  us  imagine  a 
Ship  in  the  Middle  of  the  Sea,  and  the  Air  to  be 
perfectly  calm;  let  there  be  fuppofed  afterwards  a 
Stream  of  Air  to  come  on  the  fudden  from  the 
North,  for  Example,  or  any  other  Point  of  the 
Compafs :  Let  the  Motion  of  this  Stream  of  Air 
be  of  an  ordinary  Swiftnefs,  as  for  Example,  ten 
Miles  an  Hour  ;  this  Current  of  Air  will  move  for 
a  great  Way  along  the  Surface  of  the  Sea,  without 
any  Interruption  ;  its  feveral  Particles  deferibing 
Lines  parallel  thereto.  At  lafl,  when  It  is  arrived 
at  the  Place  where  the  Ship  is,  a  Portion  of  this 
Stream  of  Air,  whole  Area  and  Figure  is  equal  and 
fimilar  to  that  of  the  Sail,  will  be  intercepted  by 
the  Sail  in  its  Courfe.  This  intercepted  Portion 
will  endeavour  to  drive  the  Sail,  and  confequently 
the  Ship  before  it  with  a  Velocity  equal  to  its  own : 
And  indeed  were  it  pofiible  for  the  Ship  to  float  up¬ 
on  the  Sea,  without  drawing  Water,  it  aClually 
would  do  fo.  But  fince  by  the  Laws  of  Hydro- 
flatics,  and" the'  Structure  of  the  Vellel,  the  Keel 


mull  be  immers’d  under  Water,  it  comes  to  pafs, 
that  the  Keel,  in  dividing  the  Water  for  its  Paflage, 
meets  with  a  good  deal  of  Refiftance  ;  and  that  Re¬ 
finance,  though  it  is  not  fuffleient,  as  we  find  by 
Experience,  to  flop  the  Motion  of  the  Ship,  mull: 
to  be'fure,  in  fome  meafure,  retard  it ;  fo  that  by 
the  AClion  of  the  Wind  upon  the  Sails,  the  Ship  is 
carried  along  ;  but  bv  reafon  of  the  Refiftance  the 
Water  makes  to  the  Keel,  notfo  faft  as  the  Wind 
itfelf  moves.  After  this  manner,  we  may  form  an 
Idea  of  the  Operation  of  the  Wind  upon  a  Ship 
at  Sea. 

As  in  the  other  Powers,  fo  in  this,  many  Truths 
relating  to  it  may  be  difeovered  grofly,  and  in  ge¬ 
neral,  from  ordinary  Obfervation  ;  but  our  prefent 
Defign  being  to  confider  it  more  nicely,  and  ma¬ 
thematically,  we  fhall  now  proceed  to  lay  down 
fome  Axioms,  as  Premifes,  from  whence  to  draw 
fuch  Conclufions,  as  may  Ihew  the  Properties  of 
this  mechanical  Powder. 

1 .  In  the  Current  of  the  Air,  which  we  call 
Wind,  the  Particles  of  the  Air  will  naturally  be 
born  along  in  right  Lines  parallel  to  each  other.  It 
is  true,  we  fometimes  fee  it  otherwife  ;  as  when 
the  Atoms  of  Duft  are  dancing  about  in  the  Sun, 
they  move  in  irregular  Figures,  as  the  Particles  of 
Air  are  carried  about ;  but  that  proceeds  always 
from  fome  Obftacle,  which  make  the  Stream  of 
Air  recur  into  itfelf ;  whereas,  if  that  Obftacle  was 
removed,  thofe  little  Motes  would  be  feen  to  proceed 
in  right  Lines  parallel  to  each  other,  or  nearly; 
the  Irregularity  of  the  Air’s  Motion  it  felf  keeping 
them  from  being  exaCtly  parallel :  However,  in 
our  Reafonings  about  them,  we  always  fuppofe 
them  parallel,  the  Difference  being  of  little  or  no 
Confequence. 

2.  Thefe  Particles  of  Air  being  alike  in  the  Di¬ 
rection  of  their  Motion,  muft  be  fuppofed  alike 
alfo  in  other  refpe&s;  fo  that  what  is  found  true  of 
any  one  Part  or  Particle,  may  alfo  be  applied  to 
the  reft. 
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As  if  BA  b  a  reprelent  a  Superficies,  which  is 
a  Sail  mathematically  confider’d,  and  a  Particle  of 
Air  at  E  moving  in  the  Direction  E  B,  impel  the 
Point  B  of  the  Superficies  with  a  given  Force; 
then  by  this  fecond  ACtiom  the  Particles  F,  e ,  and 
f  moving  in  Lines  parallel  to  EB,  will  impel  the 
Superficies  in  the  Points  A,  b ,  and  a  in  the  fame 
manner,  and  with  the  fame  effeCt  in  all  refpcCts  as 
the  Particle  E  did  in  B.  So  again,  if  in  the  Space 
between  E  B  and  FA,  we-  fuppofe  a  great  num¬ 
ber  of  Particles  moving  in  the  Direction  E  B  to¬ 
wards  the  Part  B  A  of  the  Superficies,  and  impel¬ 
ling  it,  each,  of  thofe  Particles  will  impel  the  Su¬ 
perficies  fucceflively  in  the  fame  manner.  And 
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again,  the  Effedt  of  the  Aggregate  or  Sum  of  all 
thofe  Impulfes  will  be  the  fame  as  of  another  Set  ot 
Particles  moving  in  the  fame  Diredtion  between 
e  b  and  /  a,  and  impelling  an  equal  Part  of  the 
fame  Superficies  b  a. 

Since  therefore  all  the  Particles  of  Air  moving  in 
the  fame  Direction,  have  like  Effects,  it  follows, 
that  a  Stream  of  Air  or  Wind  operates  upon  a  Su¬ 
perficies,  or  Sail,  in  Proportion  to  the  Sine  of  the 
Angle  of  its  Incidence.  For  by  the  fecond  Axiom 
the  Effedt  of  the  whole  Stream  is  like  to  that  of  any 
one  Particle.  And  by  what  I  (hew’d  under  the 
inclined  Plane,  the  Effedt  of  any  one  Particle  will 
be  as  the  Sine  of  the  Angle  of  Incidence.  There¬ 
fore  the  Effedt  of  all  the  Particles,  that  is,  of  the 
whole  Stream  of  the  Air*  will  be  alfo  as  the  Sine  of 
the  Angle  of  Incidence. 

But  this  is  true  upon  this  Suppofition  only  ;  the 
number  of  airy  Particles  adting  upon  the  Sail,  or 
Superficies,  is  the  fame  at  all  Degrees  of  Inclinati¬ 
on.  If  this  Suppofition  be  not  true,  there  will  arife 
an  Alteration  of  that  Proportion :  For  if  in  one 
Pofition  1000  Particles  impel  the  Sail  in  a  certain 
Time,  and  in  another  Pofition  only  750,  ’tis  plain, 
that  all  other  things  being  alike,  the  Adtion  in  one 
Cafe  mull  be  as  1000,  and  in  the  other  as  750  only. 
To  find  therefore  the  Difference  of  the  Impulle 
cccafioned  by  the  different  Situation  of  the  Sail,  let 
there  be  defcribed  in  the  Fig.  the  Circle  ABCDE. 
Draw  the 
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two  Diameters  AD,  BE:  Let  the  Stream  of  the 
Air  proceed  parallel  to  the  Tangents  A  F,  D  G, 
and  let  a  Surface,  or  Sail,  intercepting  that  Stream 
of  Air,  be  reprefented  by  the  Diameter  A  D,  Hand¬ 
ing  at  right  Angles  to  the  Tangents  AF,  D  G, 
and  therefore  to  the  Current  of  Air.  Then  ’tis 
plain,  that  the  whole  Portion  of  this  Stream,  con¬ 
tain’d  in  the  Space  between  thofe  Tangents,  will 
fall  upon  the  Sail  reprefented  by  the  Diameter 
AD. 

Let  us  now  fee  what  will  be  the  Confequence  of 
turning  the  Sail  in  an  oblique  Situation,  as  B  E. 
Draw  B  H,  E  I  parallel  to  A  F,  D  G  :  Then  it 
plainly  appears,  that  the  Particles  of  Air  contained 
in  the  Space  between  B  H  and  A  F  on  one  Side, and 
in  the  Space  between  C  I  and  D  G  on  the  other, 
pafs  befide  the  Sail  B  E  when  it  is  in  this  Pofition, 
not  touching  it  at  all.  Draw  B  C  parallel  to  A  D, 
and  then  the  Portion  of  the  Stream  adting  upon 
the  Sail  B  E,  will  be  as  B  C,  and  the  Portion  of 
the  fame  Stream  adting  upon  the  Sail  A  D,  will  be 
as  A  D  it  felf.  Draw  K  L  from  the  Centre  K,  pa¬ 
rallel  to  I  E :  Then  is  the  Angle  BKL,  equal  to 
the  Angle  of  Incidence  I  E  B  :  Therefore  B  L  is 
the  Sine  of  the  Angle  of  Incidence  :  But  the  two 
different  Portions  of  the  airy  Streams  adting  upon 


A  D  and  B  E,  were  fhewn  to  be  as  A  D  and  B  C ; 

therefore  they  are  alfo  as  the  Halves  of  thofe  Lines ; 
that  is,  as  A  K  the  Radius,  and  B  L  the  Sine  of  the 
Angle  of  Incidence:  That  is  univerfally,  the 
Number  of  Particles  falling  upon  the  Sail,  will  be  as 
the  Sine  of  the  Angle  of  Incidence. 

Now  this  Ratio  compounded  with  the  former, 
makes  the  entire  Effedt  of  the  Stream  of  Air  upon  a 
Sail,  to  be  as  the  Square  of  the  Sine  of  the  Angle  of 
Incidence. 

But  this  is  Hill  upon  a  Suppofition,  that  the  Ve¬ 
locity  with  which  the  Particles  of  the  Air  move,  is 
always  the  fame :  But  that  is  not  always  the  Cale ; 
now  ’tis  plain,  that  the  Impulfe  of  a  Stream  of 
Air,  moving  with  a  Velocity,  that  is,  as  2  will  be 
twice  as  great  as  that  of  a  Stream  moving  with  a 
Velocity,  that  is  as  1  :  Therefore  the  Impulfe  of 
the  Wind  upon  a  Sail,  will  be  as  the  Square  of  the 
Sine  of  the  Angle  of  Incidence,  and  as  its  Velo¬ 
city  alfo. 

But  this  Proportion  fuppofes  the  Number  of  Par¬ 
ticles  of  Air  impelling  the  Sail,  to  be  the  fame  at  all 
Degrees  of  Velocity,  which  is  not  true  ;  for  the 
greater  the  Velocity  of  the  Motion  of  the  Air  is, 
the  quicker  is  the  Succeflion  of  the  airy  Particles 
impelling  the  Sail  ;  therefore  the  Number  of  thofe 
Particles  is  as  the  Velocity. 

Therefore,  fince  the  Effedt  of  the  Wind  is  as  the 
Velocity  of  each  Particle,  and  as  the  Number  of 
Particles,  which  is  alfo  as  the  Velocity  of  each  Par¬ 
ticle,  it  follows,  by  compounding  thefe  two  Pro¬ 
portions  together,  that  the  Effedt  of  the  Wind  is  as 
the  Square  of  its  Velocity,  and  as  the  Square  of  the 
Sine  of  the  Angle  of  Incidence. 

The  next  thing  to  be  confider’d  is,  the  Diredtion 
of  the  Operation  of  the  Wind,  or  the  Line  or 
Lines  of  Diredtions,  in  which  a  Stream  of  Air  im¬ 
pinging  upon  a  Superficies,  endeavours  to  impel  it. 
Now  if  we  fuppofe  the  Wind  to  move  in  a  Diredti¬ 
on  perpendicular  to  the  Superficies,  it  is  evident, 
that  it  will  impel  it  along  the  fame  right  Line  in 
whicli  it  felf  moves.  As  if  a  Wind  moving  in  the 
Diredtion  A  B  impel  a  Superficies,  as  C  D  at  right 
Angles,  as  in  Fig.  1 ,  ’tis  plain  that  it  mult  oblige  it 
to  move  along,  and  parallel  to  the  Line  B  E.  But  if 
we  fuppofe  the  Line  A  B,  or  the  Diredtion  of  the 
Wind  to  be  inclined  to  the  Superficies,  ’tis  not  fo 
clear,  which  Way  the  Superficies  will  be  impelled. 
T o  determine  that,  let  there  be  drawn  the  Line 
F  B  perpendicular  to  the  Surface,  and  the  Line  AF 
parallel  thereto;  then  will  the  Adtion  of  the 
Wind  upon  the  Surface  be  refolved  into  two,  one 
parallel  to  the  Surface,  and  therefore  of  no  Effedt, 
and  the  other  perpendicular  thereto,  parallel  toFB. 
Now  this  Lift  Force  tends  to  impel  it  along  B  E, 
with  a  Force  that  is  to  the  Force  of  the  fame 
Wind  at  right  Angles,  as  F  B  to  AB  :  Therefore 
the  Superficies  will  move  in  the  fame  Line  of  Di¬ 
redtion,  when  impelled  at  any  Angle,  and  the  Dif¬ 
ference  will  confilt  only  in  the  Velocity  of  its  Motion. 

From  what  has  been  faid,  we  may  deduce  thefe 
Conclufions  relating  to  this  Power.  1 .  That  fince 
the  Effedt  of  the  Wind  is  cateris  paribus ,  as  the 
Square  of  the  Sine  of  the  Angle  of  Incidence,  it 
will  be  necefiary,  in  order  to  make  its  Effedt  as  great 
as  poffible,  to  make  that  Angle  as  great  as  poilible, 
that  is,  a  right  one.  2.  That  never thelefs,  this  is  to 
be  underftood  only  of  a  iingle  Sail ;  but  if,  as  in 
large  Veffels,  we  make  ufe  of  more  than  one,  the 
Calewill.be  much  alter’d:  For  in  the  ad  Figure, 
let  A  B  G  D,  H  I  K  L,  reprefent  two  parallel 
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Sails,  which  we  may  fuppofe  applied  like  thofe  in 
a  Ship  ;  and  imagine  the  Wind  to  move  in  the  Di¬ 
rection  E  F,  at  right  Angles  to  the  Superficies 
A  B  C  D.  Now  in  that  Cafe,  by  what  was  faid 
before,  it  will  undoubtedly  have  a  greater  EffeCt 
upon  that  Sail,  than  if  it  mov’d  in  the  Direction 
C  G  at  an  Angle  of  6o°,  by  how  much  the  Square 
of  Radius  exceeds  the  Square  of  the  Sine  of  6o°. 
But  then  the  hindmoft  Sail  will  be  of  little  or  no 
ufe,  by  reafon  that  the  other  Handing  direCtly  be¬ 
tween  it  and  the  Wind,  will  keep  off  the  Wind 
from  adding  upon  it.  But  if  the  Wind  moves  at 
an  Angle  of  6o°,  to  both  the  Superficies,  it  will 
add  equally  upon  them  both,  with  an  EfFedd,  that 
is,  as  the  Square  of  the  Sine  of  6o°.  Therefore 
their  feveral  Forces  being  united,  will  exceed  the 
Force  of  a  Wind  applied  at  right  Angles,  as  much 
as  twice  the  Sqtiare  of  the  Sine  of  6o°  exceeds  the 
Square  of  the  Radius.  And  if  we  fuppofe  three 
Sails  behind  each  other,  asisufual,  the  Advantage 
of  luch  a  fide  Wind  appears  Hill  greater  ;  being  as 
three  times  the  Square  of  the  Sine  of  6o°  to  the 
.Square  of  Radius.  3.  The  Effedls  of  the  Sail  be¬ 
ing  in  Proportion  cceteris  paribus  to  the  Number  of 
Particles  in  Proportion  to  the  Bignefs  of  the  Sail,  or 
the  Area  of  the  Superficies,  it  follows,  that  the 
EfFedd  of  the  Sail,  cceteris  paribus,  will  be  as  its 
Area  •,  fo  that  in  order  to  make  its  EfFedds  as  great 
as  polfible,  its  Area  mull  be  as  gfeat  as  poffible. 

SAILS  and  'Sailing  of  a  Ship.  In  order  to  com¬ 
pute  the  Force  of  the  Water  againft  a  Ship’s  Rud¬ 
der,  Stem  or  Side;  or  the  Force  of  the  Wind  a- 
gainft  her  Sails,  a  late  Author,  whofe  Book  is 
printed  at  Paris  by  the  French  King’s  exprefs  Com¬ 
mand,  and  called,  The  Theory  of  the  Handling  or 
Working  of  Ships  at  Sea ,  and  lately  Englijhed , 
proceeds  on  this  Foundation;  1.  Heconfiders  all 
Fluid  Bodies,  as  the  Air  or  Water  >  &c.  as  being 
compofed  of  little  Bodies  or  Particles,  which  when 
they  add  upon,  or  move  againid  any  Surface,  do 
all  move  parallel  one  to  another,  or  fdrike  a- 
gainft  the  Surface  after  the  fame  manner.  2.  He 
confiders  that  the  Motion  of  any  Bodv,  with  re¬ 
gard  to  a  Surface  on  Which  it  is  to  ftrike,  mull  be 
after  one  of  thefe  three  ways,  either  Perpendicular , 
Parallel ,  or  Oblique.  In  the  firft  Cafe,  let  the  Line 


D  C,  in  Fig.  1,  reprefent  a  plain  Surface,  and  let 
the  Line  A  B  be  perpendicular  to  it,  defcribing 
the  diredd  Impulfe  of  the  Body  A  upon  it  with  all 
its  Force,  and  this  Force  may  be  called  Abfolute , 
and  may  be  exprefFed  by  the  Line  A  B,  which  the 
moving  Body  A  defcribes :  And  this  Abfolute 
Force  will  be  greater  or  lefs,  according  as  the  Body 
A  moves  fwifter  or  fewer.  (3.)  If  the  Motion  of 
the  Body  a  be  parallel  to  the  Surface  D  C*  then 
V  O  L.  II. 


'tis  plain  the  Line  of  Motion  ab  will  not  afFedd  the 
Surface  at  all,  becaufe  it  is  no  way  oppofed  to  it 
nor  can  the  moving  Body  ftrike  upon  it,  or  touch 
it.  (4 •)  If  the  Line  of  Motion  A  D  be  Oblique  to 
the  Surface  D  C,  fo  that  the  Angle  of  Incidence 
be  A  D  C,  then  the  Motion  of  the  Body  in  the 
Line  A  D,  may  be  refolved  into  two  Forces,  'viz. 
into  A  E,  or  D  B,  and  into  A  B,  ( See  Cotnpofition 
of  Motion.)  But  the  Direddion,  or  Line  of  Mo-  ' 
tion  A  E}  being  parallel  to  the  Surface  D  C,  cannot 
afFedd  it  at  all ;  fo  that  the  whole  Motion  of  the 
Body  A  in  that  Oblique  manner  of  ftriking  on 
the  Surface,  will  be  expounded  by  the  perpendi¬ 
cular  Line  A  B.  And  if  D  A  be  made  the  Radius 
of  a  Circle,  whofe  Centre  is  at  D,  BA  will  be 
the  Sine  of  the  Angle  of  Incidence  ADC,  and 
cohfequently,  you  may  conclude  that  the  Force  of 
a  Particle  of  Air  or  Water ,  as  A,  ftriking  againft 
the  Surface  D  C,  which  may  reprefent  either  a 
Sail,  or  the  Rudder  of  a  Ship,  in  the  oblique  Di¬ 
reddion  A  D,  will  be  to  the  perpendicular  Force 
there,  as  B  A  is  to  DA:  that  is,  as  the  Sine  of 
the  Angle  of  Incidence  is  to  Radius.  And  fincc. 
what  is  thus  true  of  one  Particle Jingly  confidered, 
will  be  true  of  all  the  Particles  of  any  Fluid  Body 
Collectively  ;  it  will  follow,  that  the  Force  of  the 
Air,  or  Water  falling  perpendicularly  upon  a  Sail  or 
the  Rudder,  to  the  Force  of  the  fame  in  any  ob¬ 
lique  Impingency,  will  be  as  the  Square  of  the 
Radius,  to  the  Square  of  the  Sine  of  the  Angle  of 
Incidence  ;  and  cOnfequently,  that  all  oblique. 
Forces  of  the  Wind  againft  the  Sails,  or  of  the 
Water  againft  the  Rudder,  will  be  to  one  another" 
as  the  Squares  of  the  Sines  of  the  Angles  of  Incidence. 
Here  is  no  regard  had  to  the  different .  Degrees  of 
Velocity,  with  which  the  Wind  or  Water  may 
impinge  againft  the  Sail  or  Rudder  ;  but  only  of 
the  P  of  tion  of  the  Surface  fo  (truck,  with  regard  ta 
the  impinging  Force :  But  when  that  Matter  is4 
confider’d,  it  will  be  found  that  the  different  Forces, 
then  will  be  as  the  Squares  of  the  Velocities  of  the- 
moving  Air  or  Water:  that  is,  that  a  Wind  that 
blows  thrice  as  ftrong,  or  moves  thrice  as  fwift  as 
another,  will  have  nine  times  the  Force  upon  the 
Sail;  and  it  being  alfo,  faith  he,  indifferent,  whe¬ 
ther  you  confider  the  Motion  of  a  Solid  in  a  Flu¬ 
id,  whofe  Particles  are  at  reft,  or  of  thofe  Parti¬ 
cles  moving  all  parallel  againft  a  Solid  that  is  at 
reft,  the  reciprocal  Impreflions  being  always  the 
fame :  So  that  if  a  Solid  be  moved  with  different 
Velocities  in  the  fame  fluid  Matter  ( as  fuppofe 
Water)  the  different  Refiftances  which  it  will  re¬ 
ceive  from  that  Water,  will  be  in  the  fame  Propor¬ 
tion  as  the  Square:  of  the  Velocities  of  that  Body. 
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Let  H  M  reprefent  a  Ship,  C  D  the  Pofition  of 
the  Sail,  A  B  the  Courfe  of  the  Wind  blowing  to- 

4  B  Wards 
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wards  B.  Draw  B  G  perpendicular  to  the  Sail 
D  C,  and  G  K  perpendicular  to  the  Line  of  the 
Keel  produced  HMK. 

By  what  he  hath  faid  above,  the  Sail  C  D  will 
be  driven  by  the  Wind  A  B,  according  to  the  Di¬ 
rection  of  the  Line  B  G  :  So  that  if  Ihe  could  di¬ 
vide  the  Water  every  way  with  the  fame  Facility, 
as  fhe  doth  with  her  Head,  the  Ship  would  go  di¬ 
rectly  to  the  Point  G,  along  the  Line  B  G.  And  if 
H  K  reprefent  her  diredt  Courfe,  fhe  would  have 
got  forward  the  Length  B  K,  and  Tideways  fhe 
would  have  gone  the  Quantity  G  K.  But  as  her 
Length  is  much  greater  than  her  Breadth,  fo  fhe 
•Will  divide  the  Water,  or  make  her  Way  in  it 
much  more  difficultly  with  her  Side,  than  with  her 
Head  or  Stern ;  on  which  account,  fhe  will  not 
run  Tideways  fo  far  as  K  G,  but  fall  fhort  of  it  in 
Proportion  to  the  faid  Difficulty  of  dividing  the 
Water  with  her  Side:  That  is,  if  the  Refiftance 
file  finds  in  palling  thro’  the  Water  Tideways,  be 
to  that  of  paffing  lengthways,  fuppofe  as  io  to  i, 
then  will  not  the  Ship  get  Tideways  above  a  tenth 
Part  of  the  Line  G  K.  Wherefore  if  K  G  can  be 
found  to  G  L,  in  the  Ratio  of  the  Refiftance  of 
the  Side  to  that  of  the  Stem ,  and  the  Line  B  L  be 
drawn,  the  Ship  will  go  to  the  Point  L,  along  the 
Line  B  L,  in  the  Tame  time  as  it  would  have  gone 
to  G,  if  it  could  have  divided  the  Water  every 
way  equally.  This  Part  K  L  is  called  the  Drift , 
or  Lee-way  of  a  Ship,  and  the  Angle  K  B  L  is 
her  Degrees  of  Lee-Way  ;  as  the  Angle  A  B  K  ex- 
prefies  how  near  the  Wind  fhe  lies.  [Now  from 
hence  it  follows,  faith  our  Author,  That  if  we 
could  but  find  the  Ratio  between  thefe  two  Refi¬ 
nances  of- a  Ship’s  dividing  the  Water  fideways 
and  lengthways,  we  might  determine  the  Line  of 
a  Ship's  true  Way .]  But  as  this  is  very  difficult  to 
be  done,  from  the  Knowledge  of  a  Ship’s  Figure 
and  Proportions,  fo  he  gives  another  Method, 
whereby,  he  faith,  it  may  be  effected,  as  you  may 
find  in  Art.  2.  of  Chap.  2. 

After  this  he  undertakes  to  demonftrate  in  Art. 
3.  of  Chap.  4.  That  the  bell  Pofition  or  Situati¬ 
on  of  a  Ship,  To  that  fhe  may  make  the  bell  Lee¬ 
way,  but  go  to  Windward  as  much  as  is  poffible, 
is  this:  Let  the  Sail  have  what  Situation  it  will 
the  Ship  muf  always  he  in  a  Line  bifie  fling  the  Com¬ 
plement  of  the  Winds  Angle  of  Incidence  upon  the 
Sail  That  is,  let  the  Sail  be  in  the  Pofition  B  C, 
the  Wind  blowing  from  A  to  B,  and  confequently 
the  Angle  of  the  Winds  Incidence  on  the  Sail 
ABC,  therefore  its  Complement  will  be  C  B  E ; 
thenmuft  the  Ship  be  put  into  the  Pofition  B  K,  or 
more  in  the  Line  B  K,  bifleding  the  Angle  C  B  E. 


And  that  the  Angle  which  the  Sail  ought  to  make 
with  the  Wind  or  the  Angle  ABC,  ought  to  he 


hut  of  24  Degrees ,  that  being  the  moft  advan¬ 
tageous  Situation  to  go  to  Windward  the  moft 
that  is  poffible  ;  and  in  order  to  bring  this  to  bear 
in  PraClice,  he  direCts  to  put  Marks  to  the  Sheets , 
Braces  and  Boiulines  of  the  lower  Sails,  to  know 
when  they  are  in  their  beft  Situation ;  and  then, 
even  in  the  Night,  when  the  Marks  of  a  Brace ,  or 
of  a  Sheet  fhall  come  to  the  Cleat,  one  may  be  pret¬ 
ty  well  affined  that  the  Sail  Trims  well. 

S  A1LIN G.  See  Plain  and  Mercator's  Sailing. 

SAKER,  a  Tort  of  Cannon,  is  either  Extraor¬ 
dinary ,  Ordinary ,  or  leaf  Size. 

SAKER  Extraordinary ,  is  4  Inches  Diameterat 
the  Bore,  1800  Pound  Weight,  10  Foot  long,  its 
Load  5  Pounds,  Shot  3  Inches  4  Diameter,  and 
fomething  more  than  7  Pound  4  Weight  j  its  level 
Range  is  163  Paces. 

SAKER  Ordinary ,  is  a  Size  lefler,  3  Inches  and' 
i  Bore,  9  Foot  long,  1500  Weight,  its  Charge  4 
Pounds  of  Powder,  Bullet’s  Diameter  3  Inches 
Weight  6  Pounds,  level  Range  160  Paces. 

SAKER,  the  leaf  Size ,  is  3  Inches  £  Diameter 
at  the  Bore,  1 400  Pounds  Weight,  8  Foot  long, 
its  Load  near  3  Pound  T,  Shot  4  Pound  i  Weight, 
and  3  Inches  4  Diameter. 

SALAMANDERS  Blood ,  is  a  foolifh  Term  that 
the  Chymifts  give  to  the  red  Vapours,  which  in  Di- 
ftillation  of  Spirit  of  Nitre ,  towards  the  latter  end, 
do  fill  the  Receiver  with  red  Clouds ;  they  are  the 
moft  fix’d  and  ftrongeft  Part  of  the  Spirit ;  and  no¬ 
thing  but  Nitre  yields  a  red  Vapour  in  Diftilla- 
tion. 

SAL  Armoniacky  is  either  Natural ,  which  is 
found  in  Tome  Parts  of  Africa ,  near  the  Line  ,  or 
Artificial ,  which  is  made  thus : 

Five  Parts  of  Urine,  one  of  Sea  Salt,  or  Sal  Gem- 
nue,  and  half  an  one  of  Chimney-Soot,  are  boiled 
together  into  a  Mafs  j  which  Mafs  being  after 
this  put  into  a  fubliming  Pot,  over  a  gradual  Fire, 
it  fublimes  into  the  Form  of  that  Salt,  which 
is  the  common  Sal  Armoniach.  It  is  purified  by 
Diffolutionin  Water,  Evaporation,  & V.  as  other 
Salts. 

Equal  Parts  of  this  Salt  and  common  Salt  de¬ 
crepitated,  are  mingled,  and  then  the  Armoniack 
is  fublimed  from  the  Mafs,  which  is  called  Flowers 
of  Sal  Armoniach.  If  inftead  of  Sea  Salt,  you 
fhould  ufe  Filings  of  Steel,  the  Flowers  would  be 
yellow,  and  they  are  a  little  more  penetrating  than 
the  former. 

SAL  Circulatus  Paracelji ,  the  fame  with  the  Al- 
kaheft. 

S AL  P olychrefum ,  is  a  Preparation  of  Salt-petre, 
made  by  burning  equal  Parts  of  it  with  Sulphur  in 
a  Crucible,  whereby  ’tis  deprived  of  its  Volatile 
Parts. 

They  give  it  this  Name  from  the  Greek 

as  being  good  for  many  Ufes.  Tho’  ’tis  in¬ 
deed  no  very  good  Medicine,  and  unlefs  it  be  very 
white,  ought  not  to  be  ufed. 

They  give  it  as  a  Purge,  from  half  a  Dram  to 
fix  Drams :  but  there  are  To  many  other  good  Pur¬ 
gative  Medicines,  that  there  is  no  need  of  ufing 
this. 

SAL  Prunella ,  is  only  purified  Salt-petre,  having 
Tome  of  its  moft  Volatile  Parts  feparated  from  it, 
hy  burning  upon  it  when  melted  in  a  Crucible  over 

1 rn ‘-re’  about  a  30th  Part  of  its  weight  of  Flour 
of  Brimftone.  ’Tis  given  to  cool  and  provoke  U- 
rme  m  Fevers  and  Quinfiesj  but  Salt-petre  purified 
three  or  four  times,  is  certainly  a  much  better 
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Medicine;  for  this  burning  of  Sulphur  upon  it, 
carries  off  a  good  part  of  the  fine  and  volatile 
Parts,  and,  inftead  of  opening  it,  renders  it  more 
fix’d. 

They  often  adulterate  Sal  Prunellce  with  Alum, 
hut  you  may  diltinguifh  it  by  its  over  whitenels, 
and  glittering  too  much.  This  is  fometimes  called, 
Lapis  Prunella ,  and  Cbryjlal  Mineral. 

SAL  Volatile  Oleofum ,  or  an  Aromatiek  Volatile 
Salt,  is  made  by  putting  to  every  Ounce  of  Vola¬ 
tile  Salt  of  Sal  Armoniack  diftilled  with  Salt  of 
Tartar ,  and  dulcified  with  Spirit  of  Wine,  about  a 
Dram  and  an  half  of  fome  Aromatiek  Oil  or  Ef- 
fence ,  drawn  from  one  or  more  noble  odoriferous 
Vegetables ;  as  Cinnamon,  Cloves,  Rofemary, 
Balm,  &c.  and  after  the  Spirit  and  Oil  are  well 
ftirred  and  incorporated  together,  the  Volatile  Salt 
and  Spirit  is  drawn  off  in  a  Cucurbit. 

Some  mingle  all  together,  viz.  the  Sal  Armoni¬ 
ack ,  SalTartari ,  Spirit  of  Wine,  and  the  Powder 
of  Cinnamon,  Cioves,  £s>V.  at  firft,  and  then  diftil 
off  the  Volatile  Salt  and  Spirit  all  at  once  ;  but  the 
former  is  the  belt  way. 

The  Sal  Volatile  Oleofum ,  is  a  tvell  known  and 
noble  Medicine  ;  ’twas  firft  invented  by  Silvias  de 
la  Boe :  ’Tis  a  great  Cephalick  and  Cordial,  and 
is  much  beyond  any  of  the  Volatile  Parts  that  are 
not  aromatized. 

SALIANT  Angle,  a  Term  in  Fortification. 
See  Angle. 

SALIENT,  the  T erm  in  Heraldy  for  a  Lion  in 
a  leaping  Pofture,  and  ftanding  fo  that  his  right 
Fore-foot  is  in  the  Dexter  chief  Point,  and  his  hin¬ 
der  left  Foot  in  the  finifter  Bafe  Point  of  the  Ef- 
cutcheon,  by  which  it  is  diftinguifh’d  from  Ram¬ 
pant. 

SALIQUE  Law ,  De  terra  Salica  nulla  porti'o. 
Hareditatis  mulieri  veniat,  fed  ad  virilem  S exunt 
iota  terra  bar  edit  as  perveniat ,  See.  was  an  anci¬ 
ent  Law  made  by  Pbaramond,  King  of  the  Franks , 
part  of  which  feems  to  have  been  borrowed  by 
our  Henry  the  Firft,  in  compiling  his  Laws,  as 
cap.  89.  ghii  hoc  fecerit  ftcundum  Legem  Salicam 
moriatur. 

SALIVA,  or  Spittle,  is  a  Liquor  feparated  by 
proper  Dudls  (which  they  call  the  Duff  us  Saliva¬ 
tes)  from  the  Glands  of  the  Mouth,  as  the  Paro¬ 
tides,  the  Glandula  Nuckiana,  the  Maxi  Hares,  the 
Sublinguales. 

’Tis  probable  that  the  Origin  of  the  Saliva,  is 
from  the  Arterious  Blood  ;  for  as  the  Arteries  pour 
Nutritious  Blood  into  all  other  Parts,  fo  they  do 
into  the  Glands  alfo  ;  part  of  which  they  convert 
into  their  own  Nourifhment,  part  is  returned  by 
the  Veins,  in  the  Circulation,  and  Part  ( viz .  of 
what  is  ferous )  they  fepatate,  and  bellowing  a 
fubacid  Quality  thereupon,  make  Saliva  (or  Spittle) 
of  it. 

To  the  Compofition  whereof  (if  not  for  the  Se¬ 
paration  of  if)  fome  think  a  Nervous  Juice  is  con¬ 
tributed,  the  rather  becaufe  larger  and  more  nume¬ 
rous  Twigs  of  Nerves  are  communicated  to  the 
Glands,  than  to  other  parts,  which  yet  have  a 
more  exquifite  Senfe  than  thele. 

But  in  Refutation  of  this  Opinion,  the  above- 
mentioned  Dr.  Nuck  alledges  this  Experiment. 

That  if  the  Nerve  that  runs  to  any  Gland,  be 
either  hard  tied  or  cut  in  funder,  yet  the  Secretion 
of  the  Saliva  will  not  thereupon  ceafe,  but  will  on¬ 
ly  proceed  more  flowly  ;  which  fiownefs  may  be 
attributed  not  to  the  want  of  any  conftitutive  Prin- 
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ciple  of  the  Saliva,  fo  much  as  to  the  want  of  that 
Motion  in  the  Gland  (that  to  be  lure  depends  as 
well  upon  the  Nerves  as  upon  the  Pulfation  of  the 
Artery)  which  is  heceffary  for  the  quicker  difpatch 
of  the  Saliva  through  or  out  of  the  Gland. 

The  manner  of  the  Secretion  of  the  Saliva,  is 
like  that  of  the  Liquor  of  all  other  Glands,  and 
proceeds  from  the  Conformity  of  the  Particles  of 
the  Liquor  to  the  Pores  in  the  Glands  or  the 
Mouths  of  the  Excretory  Veffel. 

After  its  Separation,  its  Motion  into  and  along 
the  Salival  Dudls  is  much  farthered  by  the  Mufcular 
Motion  of  each  Part  refpe&ively. 

Now  the  Saliva  is  not  to  be  reputed  a  meer  Ex¬ 
crement,  for  it  is  believed  by  all  modern  Ariato- 
mifts,  that  it  ferves  for  the  farthering  of  the  Fer¬ 
mentation  of  Meats  in  the  Stomach,  if  it  be  not 
the  main  Ferment  Of  it. 

That  it  has  a  fermentative  Quality,  Diemcrbroeck 
proves  by  this  Experiment :  That  if  a  Piece  of 
white  Bread  be  chewed  and  moiften’d  with  much 
Spittle,  and  then  be  mix’d  with  Wheat-pafte 
kneaded  with  warm  Water,  it  will  make  it  fer¬ 
ment. 

Dr.  Nuck  thinks  it  an.  univerfal  Ferment  for 
Meats  and  Drinks,  partaking  of  diverfe  Qualities 
(or  Particles)  but  Of  none  in  an  excefiive  Degree, 
That  it  is  acidj  he  demonftrates  By  this  familiar  Ob- 
fervation. 

“  That  if  when  Milk  is  a  boiling,  one  take  a 
tc  Spoonful  to  tafte  of,  and  then  prelenlly  whilft  it 
“  is  moift  with  the  Saliva ,  put  it  into  the  Milk  a- 
“  gain  (ft ill  a  boiling)  the  Milk  will  break  as  if 
“  fome  acid  Liquor  were  mixed  with  it. 

That  it  is  endued  with  a  Volatile  Salt,  he  thinks 
is  evident  from  its  curing  the  Itch,  Tetters,  (sV. 
That  oleous  Particles  are  mixed  with  the  acid,  he 
fuppofes  mult  be  concluded  from  its  killing  Quick- 
filver  :  And  whereas  it  ii filially  becomes  frothy  in 
the  Mouth,  upon  its  being  agitated  by  the  Motion 
of  the  Mufcles  of  the  Tongue,  and  thofe  which 
move  the  lower  Jaw,  and  that  he  thinks  proceeds 
from  its  being  endued  with  a  Lixivial  Salt  and  fpi- 
rituous  oleous  and  acid  Particles  (while  the  Volatile 
Spirit  variilhes.) 

SALIVATION,  is  an  Evacuation  of  Spittle  by 
Salivating  Medicihes,  of  which  fort  principally  are 
Mercurial  Preparations. 

SALLY,  in  the  Art  of  War,  is  the  Term  for 
the  Hiding  out  of  the  Befieged  from  their  Works, 
and  falling  upon  the  Befiegers,  to  cut  them  off,  and 
to  deftroy  their  Works. 

SALT,  the  firft  of  the  three  Hypoftatical,  but 
the  third  of  the  five  Chymical  Principles  :  Its  two 
eflential  Properties  feem  to  be,  Diffolubtlity  in  Wa¬ 
ter,  and  a  pretty  pungent  Sapor,  being  an  active 
incombuftible  Subftance  ;  they  fay  it  gives  all  Bo¬ 
dies  their  Confiftence,  and  preferves  them  frona 
Corruption,  and  occafions  all  the  Variety  ot 
Taftes. 

There  are  three  Kinds  of  Salts :  Fix'd,  Volatile, 
and  EJJ'ential. 

The  Fix'd  Salt  is  thus  drawn  :  The  Matter  is 
firft  calcin’d,  and  then  the  Afhes  are  boiled  in  a 
good  deal  of  Water,  that  the  Salt  may  be  the  better 
diffolved :  After  this  the  Solution  is  filtrated,  and 
all  the  Moifture  evaporated,  and  then  the  Salt  re¬ 
mains  in  a  dry  Form  at  the  Bottom  of  the  Vefiel. 
This  Fix'd  Salt  fo  drawn,  is  call’d  a  Lixivious 
Salt,  becaufe  a  kind  of  Lixivium,  or  Lye,  was 
made  of  the  Afhes  of  the  Body  calcined. 
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Volatile  Salt ,  is  that  which  is  drawn  from  the 
Bodies  or  Parts  (chiefly)  of  Animals,  and  from 
fome  fermented,  or  rather  putrified  Parts  of  Vege¬ 
tables  :  It  riles  quick  and  eafily,  and  is  the  moll 
volatile  of  any  Bodies  fo  called. 

The  EJJ'ential  Salt  is  drawn  from  the  Juice  of 
Plants  by  Chryftallization  :  How,  fee  EJJ'ential  Salt . 

Mr.  Boyle  reckons  three  other  Kinds  of  Salts, 
viz.  Acid, Urinous  and  Lixiviate  :  See  thofe  Words. 
And  he  difcovers  whether  any  Liquor  contains  an 
acid  Salt,  or  no,  by  dropping  fome  of  it  on  Sy¬ 
rup  of  Violets,  for  then  it  will  turn  it  red-,  but  if 
it  turn  it  green ,  it  is  either  of  an  Urinous  or  Lixi¬ 
viate  Nature  :  T o  diftinguifh  which,  he  drops 
fome  of  it  into  a  Solution  of  Sublimate  made  in 
common  Water  ;  then  if  a  white  or  milky  Colour 
be  produced,  he  concludes  it  to  belong  to  the  Tribe 
of  Urinous  Salts ;  but  if  it  produce  a  Yellow  or 
Orange  Colour,  he  judges  it  to  be  of  a  Lixiviate 
Nature. 

SALT  Common ,  its  Spirit  how  drawn,  fee  Spi¬ 
rit  of  Salt. 

Mr.  Boyle  proves  this  Principle  producible  by 
Art,  as  well  as  other.  See  Sceptical  Chymijl ,  Part 
ult.  p.  i. 

SALT.  Sir  Ifaac  Newton  lhews  that  Salt  is 
compounded  of  a  dry  Earth ,  and  an  aqueous  Acid 
joined  together  by  Attraction ,  and  that  Earth  can’t 
be  turned  into  Salt,  unlefs  by  the  mixture  of  fomuch 
of  an  Acid,  as  may  make  it  capable  of  a  Diffoluti- 
on  in  Water.  And  as  it  is  owing  to  the  Force  of 
Gravity ,  that  the  Sea  flows  round  the  more  denfe 
and  ponderous  Globe  of  the  Earth,  fo  will  the 
Principle  of  Attraction  (fee  that  Word )  occafion 
that  the  aqueous  Acid  may  flow  round  the  more 
compaCt  Terreftrial  Particles,  and  fo  compofe  the 
Particle  of  Salt.  For  by  no  other  way  (faith  hej 
can  we  account  for  Acid,  being  in  place  of  a  Mean , 
between  Earth  and  common  Water,  in  order  to 
render  Salt  difl'olvable  in  the  latter.  And  as  in  the 
great  Terraqueous  Globe,  the  molt  denfe  Bodies 
will  by  their  Gravity  fublide  in  Water,  and  do  al¬ 
ways  tend  towards  the  Centre  of  the  Globe,  fo  in 
the  Particles  of  Salt,  the  moll  denfe  Matter  al¬ 
ways  endeavours  to  get  to  the  Centre  of  the  Par¬ 
ticle.  So  that  a  Particle  of  Salt  is  a  kind  of  Chaos , 
denfe ,  hard,  dry,  and  earthy  at  the  Centre,  but 
rare,  moift,  foft,  and  'watery  at  the  Surface. 
And  hence  it  appears,  Salts  are  of  fo  durable  and 
lafting  a  nature  as  they  are ;  for  they  can  fcarce  be 
deftroy’d,  unlefs  the  aqueous  Parts  be  either  drawn 
off  by  a  great  Force,  or  by  Putrefaction,  and  a 
moderate  Heat,  permitted  to  get  down  into  the 
occult  Meatus ,  or  Pores  of  the  Central  earthy 
Parts,  and  at  laft  dilfolve  them  by  cutting  them  into 
fmall  Pieces. 

If  Salt  in  a  fmall  Quantity  be  difl’olved  in  a  great 
deal  of  Water,  the  faline  Particles,  tho’ fpecifically 
heavier,  will  not  fubfide,  but  diffufe  themfclves 
equally  throughout  all  the  Water,  and  render  it 
equally  fait  in  all  Places ;  which  feems  to  (hew 
that  the  Parts  of  the  Salt  do  mutually  recede  one 
from  another,  and  endeavour  to  expand  them- 
felves  all  manner  of  Ways,  and  to  part  and  fepa- 
rate  as  far  as  the  Space  will  permit:  And  this  En¬ 
deavour  fhews  that  they  have  fome  kind  of  Repel¬ 
ling  Force ,  by  which  they  fly  from  one  another,  or 
at  leaft  are  more  ftrongly  attracted  by  the  Parts  of 
the  Water  than  by  one  another.  For  as  all  Bo¬ 
dies  afeend  in  Water,  which  do  gravitate  lefs  to¬ 
wards  the  Earth's  Centre  than  the  Parts  of  the  W*- 
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ter ;  fo  all  the  Particles  of  Salt  which  fwim  in 
Water,  and  are  lefs  attracted  by  any  one  Particle 
of  Salt,  than  they  are  by  the  Water  itfelf,  mult 
neceflarily  recede  from  that  Particle,  and  give 
place  to  the  Water,  which  is  more  forcibly  at¬ 
tracted. 

When  a  Liquor  impregnated  with  Salt,  hath  its 
Moifture  fo  far  evaporated  by  Heat,  that  a  Pelli¬ 
cle,  Cuticle ,  or  little  Skin  appears  upon  its  Sur¬ 
face,  if  then  it  be  fet  to  cool,  the  Salt  will  fhoot 
into  Chryftals,  which  will  be  of  fome  regular  Fi¬ 
gure  :  From  whence  it  appears,  that  the  faline 
Particles  before  their  Concretion,  were  placed  in 
the  Liquor  in  fotne  certain  Order,  and  at  equal  Di- 
ftances  or  Intervals ;  and  confcquently  that  they 
did  a  Cl  one  upon  another  by  fome  kind  of  Force , 
which  is  equal  at  equal  Intervals,  and  unequal  at 
unequal  Dijlances.  For  the  Suppofition  of  fome 
fuch  Force  will  occafion  their  being  difpofed  every 
where  into  fuch  Orders ;  but  without  it  they  would 
ramble  about,  and  be  difperfed,  perfectly  irregu¬ 
larly  in  the  Fluid. 

In  the  French  Memoirs  of  the  Academy  of  Sci¬ 
ences  for  the  Year  1699,  there  is  a  Method,  by 
Mr.  Homberg,  of  finding  the  exaCt  Quantity  of  the 
Volatile  acid  Salt  that  any  Liquor  contains. 

( 2. )  Their  Way  of  making  Salt  at  Nampt- 
ivich  in  Chejhire ,  is  thus  ( faith  Mr.  Ray.)  The 
Salt-fpring,  or,  as  they  call  it,  the  Brine-pit,  is  near 
the  River,  and  is  fo  plentiful,  that  were  all  the 
Water  boiled  out  that  it  would  afford,  it  is  thought 
it  would  yield  enough  Salt  for  all  England. 

The  Brine-pits  belong  not  all  to  one  Lord  ;  but, 
fome  have  one  Lead-walling,  fome  two,  three,, 
four,  &c.  A  Lead-walling  is  the  Brine  of  24. 
Hours  boiling  for  oneHoufe. 

Two  hundred  and  fixteen  Lead -wallings,  or 
thereabouts,  belong  to  all  the  Owners  of  the  Pits., 
No  Tradefman,  Batchelor,  or  Widower  can  rent 
more  than  1 8  Lead- wallings. 

They  have  four  fworn  Officers  chofen  annually, 
which  they  call  Occupiers  of  Walling ;  whofe  Du¬ 
ty  it  is  to  fee  equal  Dealing  between  Lord  and 
Tenant,  and  all  Perfons  concerned,  to  appoint 
how  many  Houfes  fhall  work  at  a  time  (which  is. 
twelve  at  moft)  to  appoint  a  Crier  (when  Salt  is  to 
be  made )  to  make  Proclamation  fo,  that  all  Par¬ 
ties  concerned  may  put  to  their  Fire9  at  the  famg- 
time,  and  fo  alfo  when  they  fhall  ceafe ;  which  is 
at  a  determinate  Hour :  And  he  that  doth  not  leave 
off  then,  hath  his  Salt  fpoiled,  by  throwing  Dirt, 
lAc.  into  it. 

In  the  Town  are  about  fifty  Houfes,  and  every 
Houfe  hath  four  Pans,  which  the  Officers  are  to  fee 
muff  be  all  axaCtly  of  the  fame  Meafure. 

The  Salt  Water  taken  out  of  the  Brine-pit,  in 
boiling  two  Hours  and  a  rjqarter,  will  be  evapora¬ 
ted,  and  boiled  up  into  Salt. 

When  the  Liquor  is  more  than  luke-warm, 
they  take  ftrong  Ale,  Bullock’s  Blood,  an  Egg-fhell 
full,  the  White  of  one  Egg,  and  of  Ale  a  Pint : 
This  Mixture  is  put  into  a  Pan  of  24,  Gallons,  or 
thereabouts ;  the  Whites  of  Eggs,  and  the  Blood 
ferve  to  clarify  the  Brine,  by  railing  the  Scum; 
which  they  take  offjuftupon  the  boiling  of  the  Pans, 
otherwife  it  boils  in,  and  lpoils  the  Salt.  The  older 
the  Blood  is  the  better,  cateris  paribus,  when  the 
Liquor  boils  too  faff,  they  don’t  put  in  any 
Blood,  but  allay  it  with  Brine  that  hath  been 
before  boiled,  and  drained  from  its  Salt.  Crude 
Brine,  they  fay,  will  dimii}ifh  their  Salt ;  and 
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they  fay,  the  Ale  ferves  to  harden  the  Corn  of  the 
Salt. 

After  one  Hour's  boiling,  the  Brine  will  begin  to 
Corn,  or  Granulate.  Then  they  take  a  fmall 
Quantity  of  clear  Ale,  of  which  they  fprinkle  about 
an  Egg-fhell  full  into  the  Pan ;  but  if  you  put  in  too 
much  Ale,  it  will  make  the  Liquor  boil  over  the 
Pan  ;  a  little  while  before  they  put  in  the  laft  Ale, 
they  caufe  the  Pan  to  boil  as  fart  as  they  can  ;  but 
after  that  very  gently,  ’till  the  Salt  be  almoft  dry, 
for  they  do  not  evaporate  quite,  ad  fecit  at  en,  but 
leave  two,  three,  or  four  Quarts  of  Brine  in  the 
Pan,  left  the  Salt  fhould  burn,  and  ftick  to  its 
Sides. 

The  Brine  thus  fufficiently  boiled  and  evapora¬ 
ted,  they  take  out  the  Salt,  and  polar  it  into  conical 
Bafkets  (which  they  Call  Barrows )  and  in  them 
let  the  Water  drain  from  it  an  Hour,  more  or  lefs, 
and  then  fet  it  to  dry  in  the  Hot-houfe  behind  the 
Furnace. 

A  Bafrow  containing  fix  Pecks,  is  fold  there  for 
Sixteen  Pence.  v 

Out  of  tvfo  Pans  of  forty-eight  Gallons,  they 
expedt  feven  Pecks  of  Salt,  JVinchejler  Meafure. 

The  Houfein  w  hich  the  Salt  is  boiled,  they  call 
the  JVyche-boufe  ;  the  Veflel  whereinto  the  Brine  is 
by  Troughs  conveyed  from  the  Brine-pit,  is- called 
the  Ship.  ’Tis  raifed-  out  of  the  Pit  by  a  Pump. 
Between  the  Furnace  and  the  Chimney- tunnels, 
Which  convey  the  Smoke,  is  their  Hot-houfe ,  where 
they  fet  their  Salt  to  dry ;  along  the  Floor  whereof 
run  two  Funnels  from  the  Furnaces,  almoft  paral¬ 
lel  to  the  Horizon,  and  then  they  arife  perpendi¬ 
cularly  ;  in  thefe  the  Flame  and  Smoke  running 
along  from  the  F urnaces,  heat  the  Room  by  the 
way. 

At  Droitwyche  in  WorccftJrftire,  the  Salt  is  boil¬ 
ed  in  (hallow  Leaden-pans. 

They  firft  put  in  the  Salt-water  Out  of  the  Brine- 
pits,  and  then  after  an  Hour’s  boiling  they  fill  up 
the  Pan  with  the  Water  that  drains  from  the  Salt, 
fet  to  dry  in  the  Barrows-,  and  after  a  fecond  Hour’s 
boiling,  they  fill  up  the  Pans  again  with  the  fame. 
In  five  Hours  boiling  the  Pan  grows' dry,  and  then 
they  takeout  the  Salt.  , 

In  twenty-four  Hours  they  boil  out  five  Pans, 
and  then  draw  oii-t  the  Afhes ;  after  which  they  put 
in  the  White  of  an  Egg  to  make  the  Scum  arife 
(which  is  partly  Duft  and  Afhes,  falling  into  the 
Pan  when  they  are  taking  out  the  Afhes.)  The 
Scum  they  takeoff  with  aScummer,  and  after  four 
Hours  they  begin  to  take  out  the  Salt,  and  once  in 
twenty-four  Hours  they  take  out  a  Cake  ’which 
flicks  to  the  Bottom  of  the  Pan,  and  which  they  call 
Clod-Salt ,  otherwife  the  Pan  would  melt.  They' 
ufe  there  neither  Blood  nor  Ale,  and  the  Salt  made 
there  is  extraordinary  fine  and  white. 

In  Lancrfnre  they  make  Salt  of  Sea- Sand  thus; 
They  pare  off  in  dry  Summer- weather  the  upper 
-Part  of  the  Sand  in  the  Flats  and  Wafhes  (which 
ure ‘cover’d  at  Full-Sea,  and  bare  when  the  Tide  is 
out)  andlay  it  up  on  great  Heaps. 

Of  this  Sand  they  put  into  Troughs,  bored  with 
Holes  at  the  Bottom,  a  fufficient  Quantity,  and 
then  pouring  Water  upon  it,  they  make  a  Lee,  or' 
Lixivium ,  and  the  Water  drainingthroiigh  the  Sand, 
carries  the  Salt  with  it  down  into  Veffels  placed 
underneath.  As  long  as  this  Liquor  is  ftrong  e- 
nough  to  bear  an  Egg,  the*y  keep  pouring  more 
Water  ftill  upon  the  Sand  in  the  Troughs,  but  as 
foon  as  the  Egg  begins  to  fink,  they  caft  the  Sand 
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out  of  the  Troughs,  and  put  in  new  from  the 
Heap.  / 

This  Water,  thus  impregnated  with  Salt,  theV 
boil  in  Leaden-pans,  wherein  (as  above)  the  Wa- 
ter  evaporating  leaves  the  Salt  behind. 

At  A 'ewcaftle,  Pref  on-pans  in  Scotland,  White¬ 
haven  in  Cumberlatid,  and  other  Places,  they  make 
Salt  in  great  Plenty,  by  boiling  and  evaporating 
the  Sea-water,  and  ill  the  Operation  they  make 
life  of  Ox’s  Blood,  as  at  Namptwich. 

From  Dr.  Jacifon’s  Account  of  the  Salt-works 
and  Springs  in  Che/hire,  in  th  e  Philofophical  Trar.J- 
attions,  I  find  that  now  they  have  changed  their 'fix 
Leaden-pans  into  four  Iron  ones,  fomethihg  better 
thanYard  fquare,  and  about  fix  Inches  deep  ;  which 
are  fet  upon  Iron-bars,  and  made  up  on  all  Sides 
very  dole,  to  hinder  the  Flame  or  Smoke  to  break 
through,  with  Clay  and  Bricks.  Their  Fewel  is 
Staffordjhire  Pit-coal.  They  never  cover  their  Paris 
at  all,  during  the  whole  time  of  boiling  ;  and  their 
Houfes  are  like  Barns,  open  up  to  the  Thatch, 
with  a  Louvre-hole  or  two  to  carry  off  the  Steam, 
which  is  fo  great,  that  probably  it  would  warp 
Boards,  and  ruft  Nails,  fo  that  no  Timber  Cover¬ 
ing  would  laft  long;  what  Tiles  would  do,  no  one 
yet  hath  tried  there. 

The  Sweepings  of  fuch  Salt  as  is  fhed  and  feat? 
tered  about  on  the  Floor,  takes'  up  with'  it  a  good 
deal  of  Dirt,  and  is  called  Grey -Salt.  This  fells 
but  at  half  the  Price  of  white  Salt,  and  is  only 
ufed  by  the  Poor  to  fait  Cheefe,  Bacon,  Qc.  Cat  is 
of  Salt  are  made  of  the  worft  Salt,  .when  yet  wet? 
tifh  from  the  Pans,'  ’tis  molded  and  made  up  with 
fome  Cummin-feed  and  Afhes,  and  fo  baked*  into 
Lumps  at  the  Mouths  of  their, Ovens;  they  are 
only  ufed  in'  Pigeon-hOufes.  But  Loaves  of  Salt 
are  the  fin'eft  of  all  fofi  Table  ufe. 

At  Droitwyche  in  Wore  eft  er (hire  they,  ufe  no' 

Blood,  but  only  Whites  of  Eggs  (a  Quarter  of  one 
White  to  a  Gallon  of  Bririe)  to  clhrify  their  Brine; 
and  to  granulate  it,  they  ufe  no  Ale,  nor  any  things 
elfe ;  this  Salt  is  much  whiter  and  better  than  the 
Chefnre  Salt,  and  a  Winchefter  Bufhel  of  it  weighs 
half  a  hundred  Weight. 

The  way  of  making  Bay-Salt  in  France,  is  de- 
feribed  in  Philofophical  Tranfaftohs,  Numbl  51, 
with  Figures.  The  Water  is  let  in  from  the  Sea 
into  a  firft  and  fecond  Receptacle,  and  then 'into  a' 
third,  which  is  called  the  Marijh.  In  thefe  Beds, 
or  Marines,  the  Water  is  not  above  an'  Inch'  and 
half  deep;  each  Bed  of  the  Marijh  is'  fifteen  Foot 
long,  and  fourteen  broad.  When  it  rains  much  on’ 
any  Day,  no  Salt  caff  be  made  in.  three  or  four 
Days  after,  and  then  they  have  Stops  to  Kindfcf 
the  Sea-water  from  coming  into  the  Marjfef 
But  if  it  rain  for  five  or  fix  Days,  they  are  necef- 
fitated  to  empty  all  the  Water  out  of  the  Beds  by  a 
peculiar  Channel,  which 'cannot  be  opened  but  at 
Low;-water. 

The  hotteft  Years  make  the  moft  Salt,,,  and  in 
the  hotteft  part  of  Summer,  Salt  is  made  in 'France' 
even  in  the  Night :  Lefs  Salt  is  made  iri  calm  "then! 
in  windy  Weather,  and  the:  Weft  and  North-Weft\ 

Winds  are  befit  for  that  Purpofe.  The.  People^ 
draw  the  Salt  every  Day,  and  each  Day  more ‘than 
an  hundred  Pound  Weight. 

SALT  ^  Saturn,  Saccharum  Saturni,  or  Suglt 
of  Lead,  is  the  Body  of  that  Metal  opened  and  redu¬ 
ced  to  the  Form  of  a  Salt  by  diftllled  ‘Viriegaf.Q  . 

Thus  any  of  the  Calxesof  L5ad,'  asTuppofefc^- 
rufe 3  is  powder’d,  apd  diftilled  Vinegar  is  poured 
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upon  it  to  four  Fingers  Height  above  the  Matter, 
an  Ebullition  will  follow,  but  without  fenfible  Heat 
it  mud  be  digefted  in  a  Sand-heat  two  or  three  Days, 
and  ftirred  often  :  Then  pour  off  the  Liquor  by 
Inclination,  and  digeft  more  diddled  Vinegar  with 
the  Cerufe,  and  more  after  that,  ’till  you  have  dif- 
folved  about  half  the  Matter ;  mix  all  the  Impreg¬ 
nations  together  in  an  Earthen  or  Glafs  Veil’d  ; 
evaporate  the  Matter  in  a  Sand-heat,  ’till  a  lmall 
Skin,  or  Pellicle ,  begin  to  arife  upon  the  Surface  ; 
after  which  place  the  Vefl’el  in  a  cool  Place,  there 
will  appear  white  Chryftals:  Take  them  out,  and 
evaporate  again  as  before,  and  fet  the  Vefl’el  to  cool, 
to  gain  the  reft  of  the  Salt :  Continue  this  ’till  you 
have  gotten  all ;  then  dry  the  Chryftals  in  the  Sun, 
and  keep  them  in  a  Glals.  ’Tis  chiefly  ufed  out¬ 
wardly  for  Difeafes  of  the  Skin  ;  but  fometimes  ’tis 
given  inwardly,  from  two  to  four  Grains  at  a  Dofe 
in  Quinfies,  h'c. 

SALT  of  Steel.  See  Vitriol  of  Mars. 

SALT  of  Sulphur ,  a  Preparation  in  Chymiftry, 
improperly  fo  called,  fince  it  is  only  a  Sal Polychre- 
fum  impregnated  with  Spirit  of  Sulphur,  and  then 
reduced  to  an  acid  Salt  by  Evaporation  of  all  the 
Moifture.  Some  fay  this  is  a  great  Febrifuge. 

SALT  of  Tartar ,  is  made  either  by  powdering 
what  remains  in  the  Retort  after  the  Diftillation  of 
Tartar  ;  or  elle  by  coining  bruifed  Tartar  wrap¬ 
ped  up  in  a  Paper,  ’till  it  turn  white.  Either  of 
thefe  muft  have  a  great  deal  of  hot  Water  poured 
upon  them  to  make  a  Lixivium  ;  then  the  Liquor’is 
filtrated  and  evaporated  in  a  Sand-heat,  ’till  the 
Fix’d  Salt  remain  at  the  bottom  of  the  Veflel.  This 
is  the  Alkali,  or  Fix’d  Salt  of  Tartar.  If  it  be  ex- 
pofed  to  the  Air  a  few  Days  in  an  open  Vefld  in  a 
'Cellar,  orfome  fuch  moift  Place,  it  will  melt,  or 
run  into  a  Liquor,  and  this  the  Chymifts  call  Oil 
of  Tartar  per  Deliquium. 

SALT-SILVER,  was  one  Penny,  formerly 
paid  at  the  Feaft  of  St.  Martin ,  by  the  Servile  Te¬ 
nants  to  their  Lord,  by  way  of  Commutation  for 
the  Service  of  carrying  their  Lord’s  Salt  from  Mar¬ 
ket  to  his  Larder. 

SALTIER,  the  Name  of  one  of  the  Ordina¬ 
ries  in  Heraldry,  of  the  Form  of  St.  Andrew's  Cro fs. 

They  tell  you,  that  anciently 
’twas  the  Figure  of  an  Engine, 
which  being  ftuck  full  of  Pins, 
was  ufed  in  the  Scaling  of  the 
Walls  of  a  Befieged  Place. 

Pearl ,  a  Saltier  Ruby,  the 
Coat  of  my  Lord  Macclesfeld. 
The  Saltier  is  often  counter- 
changed  with  the  Field,  and  fometimes  quarterly 
quartered,  bV. 

SALVA  Guardia,  is  a  Security  given  by  the 
King  to  a  Stranger,  fearing  the  Violence  of  fome 
of  his  Subjects,  for  feeking  his  Right  by  Courfe  of 

Law. 

SALVAGE -Money,  is  a  Recompence  allowed 
by  the  Civil  Law,  in  lieu  of  all  Damages  fuftained 
by  that  Ship  that  laves  or  refcues  another  which 
was  fet  upon  or  taken  by  the  Enemy,  or  by  Py- 
rates. 

SALVATELLA,  is  that  Vein  which  from  the 
Veins  of  the  Arm  is  terminated  in  the  little  Finger. 

SALUTE*  SALUS,  was  a  Coin  of  Gold, 
ftamp’d  by  King  Henry  V,  in  France,  after  his 
Conquefts  there  ;  it  had  on  it  the  Arms  of  England 
and  France  quarterly. 


SANATIVE  Waters ,  are  the  Mineral  Waters  of 
any  kind,  fuch  as  the  Chalibeate  ones  of  Tunbridge , 
the  Vitriolic k  ones  of  Epfom ,  &c. 

SANCTUARY,  was  formerly  a  Place  privi¬ 
leged  by  the  Prince  for  the  Safeguard  of  Mens 
Lives  that  were  capital  Offenders:  Our  ancient 
Kings  of  England  permitted  the  Sanctuaries  to 
protedt  Traitors,  Murderers,  bV.  if  within  40 
Days  they  acknowledged  their  Fault,  and  fubmit- 
ted  themfelves  to  Banifhment :  And  during  that 
Time,if  any  Layman  expelled  them, he  was  excom¬ 
municated,  and  a  Clerk  was  made  irregular  by  it. 
But  after  40  Days  no  Man  might  relieve  them. 
Of  thefe  there  were  many  in  England ,  and  one 
more  famous  than  the  reft,  at  St.  John’ sat  Beverly. 
How  thefe  wTere  taken  away  by  degrees,  you  may 
find  by  reading  the  Statutes  of  26  H.Tlll,  13 
28  H.  VIII, 7.  32  H.  VIII,  15.  1  E.  VI,  12. 

2  E.  VI,  2,  and  33.  5  E.  VI,  10. 

SANDARACHA,  is  by  fome  Chymifts  the 
Term  for  red  Arfenick  ;  ’tis  called  alio  Rea/gal. 

SAND -hags,  in  Fortification,  are  Bags  holding 
about  a  Cubick  Foot  of  Sand  or  Earth  :  They  are 
ufed  for  raifing  Parapets  inhafte,  or  to  repair  what 
is  beaten  down  *  they  are  of  ufe  when  the  Ground 
is  rocky,  and  affords  no  Earth  to  carry  on  their 
Approaches ;  becaufe  they  can  be  eafily  brought 
on  and  off  at  Pleafure  :  There  are  a  leflerfort  of 
thefe  which  hold  half  what  the  former  do,  which 
are  placed  upon  the  upper  Talus  of  the  Parapet,  to 
cover  thofe  which  are  behind,  and  who  fire  through 
the  Embrafures ,  or  Intervals,that  are  between  them. 

SAND-HEAT,  inChymifry,  one  of  the  Chy- 
mical  Heats,  confifting  of  hot  Sand,  in  which 
Herbs,  Flowers,  bV.  are  infufed  in  a  Cucurbit. 

SANGUIFICATION,  is  the  turning  of  the 
Chyle  into  Blood  ;  which  is  performed  in  all  the 
Parts  of  the  Body,  and  not  as  the  Ancients  imagi¬ 
ned  in  fome  particular  Parts,  as  the  Heart,  Li¬ 
ver,  bV. 

SANGUINE,  the  Heralds  Term  for  theColour 
ufually  called  Murry ,  beng  made  of  Lake,  with  a 
little  Spani/l )  Brown ;  ’tis  reprefented  in  Engraving 
by  Hatches  like  Pur  pure :  ’Tis  moftly  ufed  in  the 
Coats  of  Knights  of  the  Bath.  When  ’tis  bom  by 
Nobles,  ’tis  called  Sardonyx  ;  and  in  the  Coats  of 
Sovereign  Princes  they  call  it  Dragon's  Tail. 

SANIES,  is  a  thick  and  bloody  Pus ,  or  Matter 
ilfuing  out  of  a  Wound  or  Sore. 

SAP,  in  Fortification,  is  digging  deep  under  the 
Earth,  in  order  to  pafs  under  the  Glacis ,  and  to 
open  a  Way  to  come  under  Cover  to  the  Paflage 
of  the  Moat.  When  they  are  got  near  the  Foot  of 
the  Glacis,  the  Trench  is  carried  on  diredlly  for¬ 
wards,  the  Workmen  covering  themfelves  as  well 
2s  they  can,  with  Blinds,  Wool-packs ,  Sand-bags , 
and  Mantelets  upon  Wheels  :  When  they  are  got 
to  the  P  oot  of  the  Glacis ,  they  make  Epaulments , 
or  Traverfes ,  on  each  Side,  to  lodge  a  good  Body  of 
Men.  The  Sap  is  made  five  or  fix  Fathom  from 
the  Salt  ant  Angle  of  the  Glacis ,  where  the  Men 
are  only  cover’d  fideways ;  wherefore  they  lay 
Planks  over  Head,  with  Hurdles  and  Earth  above 
them.  When  they  have  forced  the  Enemy  to 
quit  the  Cover’d- way,  the  Pioneers  make  im¬ 
mediately  a  Lodgment,  and  cover  themlelves  as 
well  as  they  can  from  the  Fire  of  the  oppofite  Ba- 
ftion. 

SAITLENA,  of  (raoAf,  Gr.  eafy  to  be feen ,  is 
the  Vein  of  the  Leg,  or  Crural  Vein.  It  goes 

down 


S  A  R 


SAT 


down  under  the  Skin  of  the  Thigh  and  Leg,  ac¬ 
companied  with  a  Nerve  which  lofes  itfelf  at  the 
inner  Ankle ;  it  turns  towards  the  upper  Part  of  the 
Foot,  where  it  gives  feveral  Branches,  of  which 
fome  go  to  the  great  T oe. 

SAPHATUM,  is  a  dry  Scurf  in  the  Head.  See 
Achor.  Blanchard. 

S  APHET  A,  in  Architecture,  is  the  Board  over 
the  Top  of  a  Window,  and  placed  parallel,  and 
oppofite  to  the  Window-board  at  the  Bottom. 

SAPONEA,  is  a  Lambative  made  of  Almonds. 
Blanchard. 

SAPORIFICK  Particles ,  are  fuch  as  by  their 
ACtion  on  the  Tongue  occaiion  that  Senlation 
-which  we  call  Talte  or  Sapor.  The  manner  of 
which,  fee  in  Tajle. 

SAPOROUS  Bodies,  are  fuch  as  are  capable  of 
yielding  fome  kind  of  T afte  when  touch’d  with  our 
Tongue ;  but  thofe  that  afford  no  Tafte,  are  called 
Jnfipid. 

SARCOCELE,  is  a  kind  of  Rupture,  which 
confifts  in  a  flefhy  Excrel'cence  of  the  Tefticles. 
Blanchard. 

SARCOEPIPLOCELE,  a  flefhy  Rupture,  or 
Protuberancy  of  the  Omentum ,  either  about  the 
Navel,  or  in  the  Cods. 

SARCOLOGY,  o-Mex.eXc.'y'scy  of  o~cc'p?y  FleJ. Z>,  and 
aJVord.  A  Difcourfe  orTreatife  on  the 
Flefh  and  foft  Parts  of  Human  Body. 

SARCOMA,  isa  flefhy  Excrefencein  the  No- 
ftrils,  and  chiefly  in  the  lowelt  part  of  the  Nofe, 
where  it  is  flefhy,  without  any  Shape,  but  like  the 
proud  Flefh  of  an  Ulcer.  Blanchard. 

SARCOMPHALUM,  is  a  flefhy  Excrefcence 
of  the  Navel.  Blanchard. 

SARCOTICKS,  are  thofe  Medicines  which  fill 
up  Wounds  with  Flefh,  fuch  as  by  their  moderate 
Heats,  and  cleanling  Qualities  keep  Wounds  and 
Ulcers  free  from  Filth,  and  preferve  the  natural 


Temper  of  the  Parts,  fo  that  the  Aliment  eafily  fup- 
plies  the  Solution  of  the  Parts.  Blanchard. 

SARDONIAN,  or  Sardonick  Laughter ,  is  an 
Involuntary  Laughter,  or  rather  a  Convulfive  Di- 
ftortion  of  the  Mufcles  of  the  Mouth,  in  which 
the  Patient  appears  to  laugh. 

SARPEDO.  See  Lichen. 

SARPLER,  otherwife  called  a  Pocket ,  is  a  half 
Sack  of  Wool.  A  Sack  is  eighty  Tod,  a  Tod  two 
Stone,  and  a  Stone  fourteen  Pounds.  This  in 
Scotland  is  called  Serpliath ,  and  contains  eighty 
Stone. 

SARRASIN,  in  Fortification,  is  a  kind  of  Port- 
cullice,  otherwife  called  a  Herfe ,  which  is  hung 
with  a  Cord  over  the  Gate  of  a  Town,  or  Fortrefs, 
and  let  fall  in  cafe  of  a  Surprize. 

SARTORIUS,  a  Mufcle  of  the  Leg,  which 
receives  this  Denomination  from  the  Ufe  Taylors 
make  of  it  in  bringing  one  Leg  and  Thigh  over  the 
other,  to  fit  crofs-legg’d.  It  is  alio  called  LongiJJi- 
mus  Femoris ,  it  exceeding  the  reft  of  the  Mufcles  of 
that  Part  in  length  ;  and  Fafcialis ,  from  its,  palling 
over  the  Mufcles  of  the  Th'gh  and  Leg  like  a  Swathe. 
It  ariles  fharp  and  flefhy  from  the  Fore-part  of  the 
Spine  of  the  Os  Ilium ,  dole  by  the  Membranofiusy 
and  defcending  obliquely  inwards  above  the  Mufcu- 
lus  Reffus,  and  Fajlus  hit ernus,  and  over  Part  of 
the  Tibiceps ,  of  an  equal  Breadth  or  Thicknefs, 
meets  with  the  Gracialis  below  the  Middle  of  the 
Thigh  internally,  and  defcending  with  it,  becomes 
Tendinous  in  its  Paflageover  the  Internal  and  In¬ 
ferior  Head  of  the  Thigh-bone  (under  a  ftrid  In- 
clofure  of  the  Fafcia  Lata )  and  is  inferted  four  Fin¬ 
gers  Breadth  below  the  fuperiour  Part  of  the  Tibia 
internally  :  Its  Ufe  is  declared  above. 

SATELLITE,  Infirument  of  Mr.  Romer ,  Ma¬ 
thematician  to  the  French  K  ing,  as  its  Defcription 
was  fent  in  a  Letter  to  Mr.  Flamjlead ,  A.  D.  1 6jg, 
and  fince  publifhed  in  the  Artificial  Clock-maker ,  in 
the  Figure  annexed. 


AB  and  CDy  reprefent  the  upper  and  lower  Plates 
of  the  Inftrument. 

K  Z,  is  an  Axis  or  Spindle  on  "which  four  Wheels 
are  fixed,  and  which  turn  round  with  it,  and 
with  the  Hand  Z,  once  in  feven  Days. 

EFG  Hy  are  Sockets  or  hollow  Arbors  of  four 
Wheels  running  concentrically,  or  one  within 
another. 

The  hollow  Arbor  H,  carrieth  round  the  Firjl  Sa¬ 
tellite  p,  andbelongeth  to  the  Wheel  or  Pinnion 
22,  which  is  driven  by  the  fixed  Wheel  87. 


The  hollow  Arbor  G,  carrieth  round  the  Second 
Satellite  s ,  and  belongeth  to  the  Wheel  32,  which 
is  driven  by  the  Wheel.  63 . 

And  the  like  of  the  Arbors  F  and  E. 

Within  all  thefe  hollow  Arbors  is  another  fixed 
one  included ;  on  the  Top  of  which  is  a  Ball. 

(J)  reprcfenting  the  Planet  Jupiter ;  round 
which  the  Satellites  move,  represented  by  the 
little  Balls  p  s  t  q. 
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This  Satellite  Injlrument  may  be  added  to  a 
Watch,  by  caufing  the  great  Wheel,  a  Dial- Wheel, 
to  drive  round  the  Arbor  K  L ,  once  in  7  Days. 

And  this  Inftrument  may  be  of  good  ufe  both  at 
Sea  and  Land,  to  aflift  in  finding  the  Longitude  by 
Jupiter’s  Satellites  ;  partly  by  giving  Notice  when 
an  approaching  Eclipfe  is,  that  we  may  be  ready 
with  aTelefcope  to  obferve  it ;  and  partly  when  any 
Eclipfe  happeneth,  to  (hew  which  Satellite  it  is 
that  is  eclipled,  which  is  difficult  to  be  feen  in  the 
Heavens ;  and  partly  to  fupply  the  Place  of  T ables, 
or  Calculations  of  the  Satellite  Eclipfesy  which  it 
may  do  for  a  little  while,  tho’  it  muft  not  be  long 
trufted  to. 


SATELLITES,  by  Aftronomers,  are  taken 
for  thofe  Planets,  who  are  continually,  as  it  were, 
waiting  upon,  or  revolving  about  other  Planets  ; 
as  the  Moon  may  be  cilled  the  Satellite  of  th e  Earth; 
and  the  reft  ,  of  the  Planets,  Satellites  of  the  Sun. 
But  the  Word  is  chiefly  ufed  for  the  new  difcovered 
(mail  Planets ,  which  make  their  Revolution  about 
Saturn  and  Jupiter. 

SATELLITES  of ^  Jupiter ,  are  four  fmaller 
Moons  or  Planets  moving  round  about  the  Body  of 
Jupiter ,  as  the  Moon  doth  round  our  Earth.  They 
were  firft  difcovered  by  Gallilaus ,  by  the  Help  of 
the  T elefcope. 


The  'Dijlanccs  of  the fe  Satellites,  from  the  Body  of  Jupiter,  are  as  follows  ; 

from  the  Obfervations  of 
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CaJJini  .  ■  »■  1 

Borellus  - -  - - 

Mr.  Townley  by  the  Micrometer - 

Mr.  Flamfead  by  the  Micrometer  — 
Mr.  Flamjlead  by  Eclipfes  of  Satellites 

F rom  the  Periodical  Times - r— 
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Semi-diameters  of 
Jupiter . 


The  Periodical  Times  are :  Of  the 


Days. 

Hours. 

Min 

Firft 

1 

18 

28 

Second 

3 

13 

*7 

Third 

7- 

3 

59 

Fourth 

16 

18 

5 

Fid.  Newton’;  Princlp .  pag.  403-. 


Mr.  Flamjlead ,  mPhilofoph.TranfaftMxxmb.  154, 
fays,  That  when  Jupiter  is  in  a  Quartile  of  the 
Sun,  the  Diftance  of  the  firft  Satellite  from  his  next 
Limb,  when  it  falls  into  his  Shadow,  and  is  eclipfed, 
is  one  Semi-diameter  of  Jupiter  ;  of  the  fecond, 
two,  or  a  whole  Diameter  nearly  ;  of  the  third, 
three  ;  of  the  fourth,  five  of  his  Semi-diameters ,  or 
fomething  better,  when  the  Parallax  of  the  Orb  is 
greateft.  But  thefe  Quantities  diminifh  gradually 
as  he  approaches  the  Conjunction  or  Oppofition  of 
the  Sun  fomewhat  nearly,  but  not  exactly  in  the 
Proportion  of  Sines. 

SATELLITES  of  Saturn.  Anno  1684,  in  the 
Month  of  March ,  Mr.  CaJJini ,  by  the  Help  of  ex¬ 
cellent  ObjeR-GlaJJes  of  70,  90,  100,  136,  153, 
and  of  220  Feet,  difcovered  the  two  innermolt  ; 
(that  is,  the  firft  and  fecond)  Satellites  of  Saturn. 

The  Firft  Satellite  he  obferved  to  be  never  di- 
ftant  from  Saturn's  Ring  above  f  of  the  apparent 
Length  of  the  lame  Ring:  And  it  was  found  to 
mak,e  one  Revolution  about  Saturn  in  one  Day, 
twenty-one  Hours  and  nineteen  Minutes;  making 
twTo  Conjunctions  with  Saturn  in  lefs  than  two 
Days ;  one  in  the  upper  Part  of  his  Orb,  and 
the  other  in  the  lower  Part.  It  is-  diftant  from 
the  Centre  of  Saturn  y  £  of  Saturn’s  Semi.- dia¬ 
meters. 

The  Second  Satellite %of  Saturn ,  was  obferved 
but  5  of  the  length  of  his  Ring  djftant.  therefrom, 
making  his  Revolution  about  him  in  two _  Days, 
feventecn  Hours,  forty-three  Minutes.  This  is 


diftant  from  the  Centre  of  Saturn  5  j  Semi- diameters 
of  that  Planet. 

From  a  great  Number  of  choice  Obfervations 
he  concluded.  That  the  Proportion  of  the  Digref- 
fion  of  the  Second  to  that  of  the  Firjl,  counting 
both  from  the  Centre  of  Saturn ,  is  as  22  to  17. 

And  the  Time  wherein  the  Second  Satellite  makes 
its  Revolution,  is  to  the  Time  wherein  the  firft 
makes  its,  as  24  £  to  17. 

The  Third  is  diftant  from  Saturn  eight  of  his 
Semidiameters ,  and  revolves  round  him  in  almoft 
4  d  Days. 

The  Fourth,  or  Hugenian  Satellite,  as ’tis  called, 
becaufe  difcovered  firft  by  Mr.  Hugens,  revolves 
round  Saturn  in  about  fixteen  Days,  and  is  diftant 
from  his  Centre  about  eighteen  Semi-diameters  of 
Saturn. 

The  Fifth  Satellite  of  Saturn  is  diftant  from  his 
Centre  fifty-four  Semi- diameters  of  Saturn  ;  and 
revolves  round  him  in  79  4  Days;  The  greateft 
Diftance  between  this  Satellite  and  the  precedent, 
made  Mr.  Hugens  fufpeCt  there  might  bea.Sixth  be¬ 
tween  thefe  two ;  or  elfe  that  this  Fifth  may  have 
other  Satellites  moving  round  him. 

Mr.  Halley ,  in  Philofoph.  Tran  fact.  Numb.  14?, 
gi  ves  a  Correction  of  the  Theory  of  the  Motion  of 
the  Hugenian ,  or  Fow th  Satellite  of  Saturn ,  and' 
makes  the  True  Time  of  its  Peridd  to  be  fifteenDays-, 
twenty-two  Hours,  forty- one.  Minutes,  fix  Se~. 
conds;  its  Diurnal  Motion  to  be  twenty-two De¬ 
grees,  thirty; four .  Minutes, .  thirty-eight  Seconds, 

eighteen 
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eighteen  Thirds.  And  the  Diftance  of  this  Satel¬ 
lite  from  the  Centre  of  Saturn ,  to  be  about  four 
Diameters  of  the  Ring,  or  nine  of  the  Globe  ;  and 
the  Place  where  it  moves,  to  differ  little  or  nothing 
from  that  of  the  Ring  ;  that  is  to  fay,  interfer¬ 
ing  the  Orb  of  Saturn  with  an  Angle  twenty-three 
Degrees  and  a  half,  fo  as  to  be  nearly  parallel  to 
the  Earth's  Equator. 

The  Periodical  Times  of  the  Satellites  ^Saturn,  ac¬ 
cording  to  Mr.  Caffini,  are  of  the 
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SATELLITES.  Dr.  Gregory ,  in  his  excellent 
Aftronomy,  hath  demonftrated,  that  if  a  Satellite 
defcribe  an  Elliptick  Orbit  round  a  Planet,  placed 
in  one  of  the  Foci  of  that  Ellipfs ,  the  greater  Axis, 
or  the  Line  of  the  Apfes ,  will  with  an  Angular  Mo¬ 
tion  twice  advance  forwards,  viz.  in  the  two  Sy¬ 
zygies,  and  twice  recede  backwards,  viz.  when  in 
Quadrature  to  the  Sun. 

And  that  this  Force  of  Progreffion  is  near  twice 
as  great  as  that  of  the  Recefs,  and  therefore  the 
Line  of  the  Apfes  in  every  Revolution  of  the  Satel¬ 
lite,  will  advance  more  forward  than  it  recedes 
backward  ;  and  that  by  theExcefs  of  this  Progrefli- 
on,  the  Apfes  will  move  inconfequentia,  p.  298. 

If  a  Satellite  move  round  a  Planet  in  an  Eccen- 
trick  Orbit,  the  Eccentricity  will  be  twice  changed 
in  every  Revolution,  and  in  each  Revolution  will 
be  greateft,  when  the  Satellite  is  in  the  Syzygies 
with  the  Sun,  and  leaft  when  it  is  in  the  Quadra¬ 
tures;  and  will  be  continually  increafing  from  the 
Quadratures  to  the  Syzygies;  and  decreafmg  from 
the  Syzygies  to  the  Quadratures,  p.  302. 

If  a  Satellite  revolve  round  a  Planet  in  an  Or¬ 
bit,  whofe  Plane  is  inclined  to  the  Plane  of  the  Or¬ 
bit  of  the  Planet  round  the  Sun,  then  will  the  Line 
of  the  Nodes  move  in  antecedentia ,  with  an  une¬ 
qual  Angular  Motion  ;  lwifteft  when  the  Nodes  are 
in  Quadrature  to  the  Siin;  after  this  flower,  and  at 
laft,  when  the  Nodes  are  in  the  Syzygies,  will 
be  quite  at  reft.  In  the  intermediate  Places  be¬ 
tween  the  Quadratures  and  Syzygies,  the  Nodes 
will  recede  flower ;  and  in  every  Revolution  of  the 
Satellite,  will  either  be  Retrograde  or  Stationary, 
be  carried  backward,  or  move  in  antecedentia ,  and 
in  each  Revolution  will  recede  fafteft,  all  things  con- 
flder’d,  when  the  Satellite  is  in  the  Syzygies, 304; 

The  Inclination  alio  of  the  Plane  of  the  Orbit 
of  the  Satellite,  to  that  of  the  Planet;  will  be  con¬ 
tinually  changing,  and  will  be  greatefl  tvhen  the 
Nodes  are  in  the  Syzygies  witli  the  Sun,  and  leaft; 
cateris  paribus ,  when  they  are  in  the  Quadratures; 
/•  3°7- 

And  all  the  Inequalities  in  the  Motions  of  the 
Satellites  will  be  a  little  greater  when  they  are  in 
Conjunction  with  the  Sun,  than  when  they  are  in 
Oppofition  to  him,  p ■  310. 

SATLRN,  in  the  Leipftck  Ads  for  Sept  embers 
1684,  there  is  a  new  Syftem  of  the  Phaenomenaof 
Saturn  and  his  Ring,  by  Mr.  Gallet ,  and  taken 
from  the  French  Journals  of  June ,  1684. 

It  doth  not  appear  by  any  Aftronomical  Gb- 
fervations;  that  Saturn ,  like  the  other  Planets; 
VO  L.  II. 


which  have  Satellites,  revolves  round  his  own  Ax¬ 
is  ;  but  the  contrary  feems  to  be  the  Cafe.  For  in 
Jupiter  and  the  Earth ,  which  do  turn  round  their 
Axes,  the  Equatorial  Diameters  are  longer  than 
Pdlar  ones,  or  their  Axes ,  but  no  fuch  thing  hath 
been  found  in  Saturn. 

Each  Surface  of  the  Ring  of  Saturn  feems  to 
be  plain  and  fmooth,  without  any  fuch  mountain¬ 
ous  Inequalities  as  the  Earth’s  Surface  and  the 
Moon’s  hath;  b'ecailfe  it  is  not  vifible,  tho’  illu¬ 
minated  by  the  Sun,  but  only  when  the  Eye  is  ele¬ 
vated  fome  few  Degrees  above  its  Plane.  ’Tis  ei¬ 
ther  Fluid,  therefore,  like  Water,  or  Polite,  like  Ice 
or  Glafs.  If  it  be  a  Fluid,  it  moves  round  Saturn 
with  a  Circular  Motion  ;  but  if  it  be  .of  a  folid 
Subftance,it  is  not  yfet  determined,  whether  it  move 
round  the  Planet  or  not.  And  fince  the  Figure  of 
Saturn's  Ring  is  exadlly  circular,  it  mult  have  no 
Lima  Apfidwn ,  nor  any  Progreffion  of  it :  Butbe- 
caufe  the  Plane  of  the  Ring  hath  a  large  Elevation 
above  the  Plane  of  the  Ecliptick,  viz.  making  with 
it  an  Angle  of  thirty-one  Degrees,  the  Nodes  will 
recede ,  but  yet  very  llowly,  according  to  the  man¬ 
ner  of  the  other  Planets. 

SAT  URN  :  The  Proportion  of  the  Body  of  Sa¬ 
turn  to  our  Earth  is  about  30  to  1 . 

The  Periodical  Time  of  Saturn’s  Revolution 
about  the  Sun,  is  in  the  Space  of  30  Years,  or  iogco 
Days. 

The  Semi-diameter  of  Saturn's  Orbit,  is  almoft 
ten  times  as  big  as  that  of  the  Magnus  Orbis,  and 
therefore  is  of  Englijh  Miles  946969690. 

According  to  Mr.  Caffini,  Saturn's  greateft  Di¬ 
ftance  from  the  Earth  is  244330,  his  mean  Di¬ 
ftance  z  10000,  and  his  leaft  Diftance  175670  Se¬ 
mi-diameters  of  the  Earth. 

Mr.  Hugens  found  the  Inclination  of  the  Ring 
of  Saturn  to  the  Ecliptick,  to  be  an  Angle  of  3 1 
Degrees. 

Mr .  Azout  alTerts,  That  the  remote  Diftance  of 
Saturn  from  the  Sun  doth  not  hinder,  but  that  there 
is  Light  enough  to  fee  clear  there,  and  more  than  irl 
our  Earth  in  Cloudy  Weather. 

In  an  Obfervation  which  Caffini  made  June  19 „ 
1692,  of  a  precife  Conjunction  between  a  Fix’d 
Star,  and  one  of  Saturn’s  Satellites,  he  faith,  That 
with  his  39  Foot  Glafs,  he  could  plainly  fee  the 
Shadow  of  Saturn's  Globe  to  be  in  part  Oval  upon 
the  hinder  Part  of  his  Ring.  The  Diameter  of  Sa¬ 
turn  at  the  time  of  this  Obfervation,  appeared  to  be 
4  5  Seconds. 

The  Diameter  of  Saturn  to  that  of  his  Ring  is 
as  4  to  9. 

And  the  Diameter  of  the  Ring  feen  from  the 
Sun,  would  be  but  50  Seconds  ;  and  therefore  the 
Diameter  of  Saturn  feen  from  thence  would  be  but 
1 1  Seconds,  as  Mr .Flamfead  found  by  mea furing  it. 
But  Mr.  Newton  thinks  it  ought  to  be  accounted 
but  as  i  o  Seconds,  or  9  Seconds;  becaufe  hefuppofeS 
the  Globe  of  Saturn  to  be  a  little  dilated  by  the  un¬ 
equal  Refrangibility  of  Light. 

Capt.  Halley,  in  his  Preface  to  the  Catalogue  of 
the  Southern  Stars;  fays.  He  found  Saturn  to  move 
flower  than  the  Aftronomical  Tables  reprefent 
him. 

The  Diftance  of  Saturn  from  the  Sun,  is  about 
ten  times  as  great  as  that  of  our  Earth  fVcm  him  ; 
and  therefore  that  Planet  will  not  have  above  the 
hundredth  Part  of  the  Influence  of  the  Sun  which 
we  have  ;  and  co'nfequently  cannot  be  habitable  by 
fuch  Creatures  as  live  on  our  Globe,  unlefs  there 
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be  fome  unknown  way  of  communicating  Heat  to 
him. 

Dr.  Gregory ,  in  his  Aftronomy,  makes  the  Semi- 
diameter  of  the  Ring  of  Saturn  to  that  of  the  Pla¬ 
net,  as  2  i  to  i  j  and  the  Interftice  between  the  Pla¬ 
net  and  the  Ring,  is  the  Breadth  of  the  Ring. 

How  the  Ring  of  Saturn  will  appear  in  all  Parts 
of  the  Orbit  of  the  Planet,  to  an  Eye  placed  at  the 
Sun,  or  at  the  Earth,  the  fame  learned  Aftronomer 
{hews  in  his  Ajlron.  Phy.  &  Geometr.  Lib.  IV. 
Prop.  69,  70. 

If  an  Eye  were  placed  in  Saturn ,  the  Diameter 
of  the  Sun  would  appear  ten  times  lefs  than  it  doth 
to  us  almoft  ;  and  confequently,  his  Disk,  Light 
and  Heat  will  be  there  ninety  times  lefs.  Saturn’s 
Year  is  almoft  thirty  of  ours,  but  the  Length  of  his 
Day  is  yet  uncertain,  becaufe  theTime  of  his  Revo¬ 
lution  round  his  Axis  is  not  yet  known  :  But  Mr. 
Hagens  judges  they  are  not  longer  than  the  Days  in 
Jupiter .  That  great  Aftronomerfuppofeth  the  Ax¬ 
is  of  Saturn  to  be  perpendicular  to  the  Plane  of  his 
Ring,  and  of  the  Orbits  of  the  Satellites;  If  fa, 
then  there  will  be  the  fame  Pofition  of  the  Equator 
and  Poles  (as  to  the  Fix’d  Stars)  as  there  is  in  our 
Earth ;  The  fame  Pole  Star  and  the  Fix’d  Stars  will 
appear  to  rife  and  fet  after  the  fame  manner,  in 
the  fame  Latitudes.  There  is  a  vaft  Inequality  in 
the  Length  of  the  Day  in  feveral  Parts  of  this  Pla¬ 
net  ;  and  as  greata  Diverfity  of  Summer  and  Win¬ 
ter  ;  which  depends  on  the  Quantity  of  the  Incli¬ 
nation  of  the  Plane  of  the  Equator,  to  the  Plane  of 
die  Orbit  of  Saturn  round  the  Sun  ;  which  Hugens 
makes  to  be  3 1  Degr.  which  is  almoft  one  Third 
more  than  in  our  Earth,  where  yet  the  Differences 
and  Variety  of  Seafonsand  Weather  are  very  fen- 
fible.  For  in  Saturn ,  in  the  Latitude  of  50  Degr. 
the  longeft  Day  will  have  no  Night  at  all,  and  the 
Iongeft  Night  will  have  no  Day.  And  the  two 
Frigid  Zones  will  be  each  of  them  62  Degr.  broad, 
at  lealt  ten  times  as  Large  as  the  whole  Surface  of  our 
Earth.  The  Eye  thus  placed,  will  be  able  to  dif- 
cern  none  of  the  Planets  but  Jupiter ,  which  will 
appear  always  to  accompany  the  Sun,  and  never 
to  be  from  him  above  37  Degr.  The  Parallax  of 
the  Sun  in  Saturn ,  is  but  nine  Seconds,  and  there¬ 
fore  inienlible  j  but  the  Parallaxes  of  all  his  Moons 
or  Satellites,  are  very  confiderable,  and  therefore 
their  Diftances  from  him  will  be  eafily  compu¬ 
table. 

But  what  an  Eye  placed  in  Saturn  would  moft 
admire,  is  the  Ring  of  that  Planet ;  the  only  thing 
of  that  nature  that  is  difcovered  in  any  of  the  Pla¬ 
nets.  Tbo.  Kepler  in  his  Epitome  AJlron.  Ccpemic. 
Lib.  IV.  p.  586,  and  after  him  Capt.  Halley  in 
his  Enquiry  into  the  Caufes  of  Variation  of  the 
Needle,  Philof.  TranJ'aft.  Numb.  195,  do  fup- 
pofe  our  Earth  may  be  compofed  of  feveral  Crufts 
or  Shells  one  within  another,  and  concentrical  to 
each  other.  And  if  fo,  then  ’tis  poffible  the  Ring 
of  Saturn  may  be  the  Fragment  or  remaining  Ru¬ 
ins  of  his  formerly  exterior  Shell,  the  reft  of  which 
is  broken  or  fallen  down  upon  the  Body  of  the  Pla¬ 
net.  And  if  Saturn  ever  had  luch  a  Shell  round 
it,  its  Diameter  would  then  have  appeared  as  big 
to  an  Eye  at  the  Sun,  as  that  of  Jupiter  doth  now, 
when  feen  from  thence. 

Since  the  outward  Margin  of  the  Ring  is  di- 
ftant  from  Saturn  2  \  of  Saturn’s  Semi-diameter, 
this  cannot  be  feen  at  the  Diftance  of  64  Degr. 
from  Saturn’s  Equator  (in  whofe  Plane  the  Ring 
is  placed.)  Therefore  a.  Spectator  placed  in  a  La¬ 


titude  higher  than  that,  can  never  fee  the  Ring  at 
all;  fo  that  there  is  a  Zone  of  almoft  5,3.  Degr. 
broad  towards  either  Pole,  to  whom  this  famous 
Ring  can  never  appear.  And  as  the  Spectator  {hall 
move  nearer  the  Pole,  firft  one,  then  the  feccnd 
Satellite,  next  the  third  aud  fourth  ;  and  when  he 
is  come  within  one  Degree  of  the  Pole,  even  the 
fifth  Satellite  cannot  be  feen,  unlefs  by  Refradii- 
on  ;  and  in  the  Winter-time,  neither  Sun,  Moon, 
nor  any  Planet,  will  be  there  vifible,  unlefs  perhaps 
a  Comet. 

If  the  Eye  be  fuppofed  to  be  placed  in  the  Equa¬ 
tor  of  Saturn ,  or  in  the  Zone  nearly  adjoining,  it 
can  never  fee  thofe  Stars  that  are  in  or  very  near  the 
Equator,  nor  any  one  of  the  Satellites  ;  becaufe 
the  Ring  will  always  hide  them  ;  and  then  at  the 
Equinoxes  it  cannot  fee  the  Sun ;  and  if  it  were 
any  where  elfe  placed,  it  could  not  then  fee  the 
Ring ;  becaufe  neither  of  its  Faces  will  then  appear 
illuminated  by  the  Sun. 

The  Breadth  of  this  Ring  it  is  hard  to  determine 
from  our  Earth,  becaufe  its  Thicknefsis  fo  fmall ; 
But  Mr.  Hugens  makes  it  to  be  about fix  hundred 
German  Miles . 

Foronehalf  of  Saturn’s  Year  (viz.  fifteen  Years 
of  ours)  only  one  Face  of  the  Ring  will  be  en¬ 
lighten’d  by  the  Sun:  Whence  the  Inhabitants 
which  may  be  fuppofed  to  live  in  that  Hemifphere, 
to  which  this  Face  of  the  Ring  is  turned,  or  to 
whom  it  is  Summer,  will  fee  that  Part  of  the  Ring 
which  is  above  their  Horizon,  (hining  faintly  by 
Day  (as  our  Moon  doth  when  the  Sun  is  above  our 
Horizon)  but  brighter  and  ftronger  by  Night,  as 
our  Moon  doth  in  the  Sun’s  abfence :  And  after 
Sun- fet,  the  Eaftern  part  of  this  enlightened  Arch 
will  fall  within  the  Shadow  Of  Saturn  ;  which 
Shade  will  aicend  as  Night  comes  on,  and  at  Mid¬ 
night  will  be  at  the  higheft  ;  and  then  will  defeend 
again  towards  the  WeftcrnPartof  the  Ring,  ac¬ 
cording  as  the  Sun  comes  more  and  more  to  the 
Eaftward. 

This  enlighten’d  Arch  will,  always  fhew  how  to 
deferibe  a  Meridian  Line ;  for  a  Plane  perpendicu¬ 
lar  to  the  Horizon,  and  paffing  through  the  Vertex 
of  the  Ark,  will  be  in  the  true  Meridian. 

To  an  Eye  placed  any  where  without,  and  at  lefs 
than  50  Degr.  Diftance  from  the  Equator,  this  en¬ 
lighten’d  Ark  of  the  Ring  will  appear  Concave  as 
well  as  Convex,  like  a  kind  of  Furnace  or  Vault, 
rifing  above  the  Horizon :  But  to  an  Eye  or  more 
than  5  2  Minutes,  and  lefs  than  6yDegr.  diftant  from 
the  Equator,  the  hollow  or  concave  Part  will  not 
be  vifible  ;  but  there  will  appear  a  brightifh  Body 
ariling  as  it  were  out  of  the  Ground,  and  contiguous 
to  the  Horizon. 

For  the  other  half  of  Saturn’s  Year,  while  the 
Sun  declines  towards  the  deprefied  Pole,  or  during 
the  fifteen  Years  Winter,  the  Ring  will  not  be  vifi¬ 
ble,  as  having  not  that  Face  illuminated  which  is 
obverted  to  the  Spe&ator’s  Eye  ;  but  however  will 
render  itfelf  fenfible,  by  covering  from  the  Sight 
fuch  Stars  and  Parts  of  the  Heavens  as  are  oppo- 
lite  to  it,  or  apparently  behind  it.  The  Shade  of 
the  Ring  alfo  will  be  extended  more  and  more  to¬ 
wards  the  nearer  Pole  ;  fo  that  to  an  Eye  placed 
any  where  within  the  aforefaid  Space,  the  Sun, 
when  he  attains  fuch  a  certain  Declination,  will 
appear  to  be  covered  or  eclipfed  juft  at  Noon,  and 
then  ftreight  to  emerge  out  of  the  Shadow.  The 
next  Day,  the  like  Phenomenon  will  happen,  but 
the  Ediple  will  begin  fooner,  and  will  be  over  la¬ 
ter ; 
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teF:  And  thefe  Meridian  Eclipfes  will  daily  en- 
creafe  in  their  Duration,  until  the  middle  of  Win¬ 
ter  ;  and  then  they  will  decreafe  again  gradually, 
’till  at  laft  they  will  come  to  nothing  again  ;  viz. 
When  the  Sun  returning  from  the  Tropick,  hath 
the  fame  Declination  as  he  had  when  thefe  Meridi¬ 
onal  Eclipfes  began. 

And  this  will  happen,  if  an  Eye  be  placed  in 
any  Latitude  greater  than  25  or  z6  Degrees;  but 
if  in  a  Latitude  lefs  than  this,  when  the  Meridian 
Darknefs  is  of  the  greateft  Duration,  the  Sun  will 
fuddenly  appear  juft  in  the  Meridian,  and  then 
ftreightway  will  be  eclipfed  again.  The  next  Day 
there  will  appear  the  like  fort  of  Light,  but  it  will 
laft  longer ;  and  this  Meridian  Light  will  grow 
ftill  longer  and  longer  in  Duration,  ’till  Mid-Win¬ 
ter,  and  then  (like  the  Darknefs  above-mentioned) 
it  will  be  continually  decreafmg,  until  it  quite  dis¬ 
appear. 

And  from  hence  ’tis  plain,  that  there  is  the 
greateft  Difference  between  Summer  and  Winter 
in  the  Globe  of  Saturn ,  of  all  the  other  Planets  ; 
and  this  both  on  the  Account  of  the  long  Duration 
of  each,  and  the  great  Declination  of  the  Sun  from 
the  Equator ;  and  alio,  by  reafon  of  thefe  Meri¬ 
dional  Darkneffes  in  the  Winter,  arifing  from  the 
Ring’s  eclipfing  the  Sun.  Gregor .  fftr.  Phy. 
Geom.  Lib.  6.  Prop .  6.  p.  480. 

SATURN  in  Chymiflry ,  is  a  Name  given,  to 
Lead,  on  account  that  this  Metal  is  fuppofed  to  lie 
immediately  under  the  Influence  of  this  Planet. 

SATURN  in  Heraldry,  is  the  Black  Colour  in 
the  Coats  of  Arms  of  Sovereign  Princes ;  and  an¬ 
swers  to  Diamond  in  the  Coats  of  Noblemen,  and 
Sable  in  the  Coats  of  Gentlemen. 

SATURNINE,  Saturninus ,  an  Epithet  appli¬ 
ed  to  Perfons  of  dark,  Sullen,  melancholick  Com¬ 
plexions,  they  being  fuppofed  to  be  under  the  Pre¬ 
dominancy  of  Saturn ,  or  that  Saturn  was  afcen- 
dant  at  the  Time  of  their  Birth. 

SAUSAGE,  is  a  long  Piece  of  Cloth,  the  Sides 
.whereof  are  fewed  in  Form  of  a  Gut,  as  large  as 
to  contain  a  Tennis  Ball.  It  is  dipp’d  in  Pitch  or 
Tar,  and  filled  with  Powder,  on  purpofe  to  ferve 
its  a  Train  to  fet  Fire  to  Mines,  Fougades,  or 
Bomb-Chefts.  T wo  of  thefe  Saufages  are  com¬ 
monly  applied  to  every  Mine,  to  the  end  that  if  one 
fhould  fail,  the  other  may  take  effeCL 

SAUCISSONS,  are  a  fort  of  Faggots  made  of 
great  Boughs  of  Trees  bound  together  in  the  mid¬ 
dle  and  at  both  ends.  Their  ule  is  much  the  fame 
with  the  Bavins  or  fmall  Faggots,  viz.  to  confoli- 
date  the  Way  for  Carriages,  to  make  Traverfes  or 
Parapets  in  Ditches  full  of  Water,  bV. 

SAVER  default,  in  Law,  is  Word  for  Word  to 
excufe  a  Default  in  Court,  comes  afterwards  and 
alledges  a  good  Caufe  why  he  did  it,  as  Imprifon- 
ment  at  the  fame  time,  or  fuch  like. 

SAW,  is  an  Inftrument  very  well  known  in  the 
general,  as  well  as  its  ufe.  But  they  reckon  thefe 
feveral  forts  of  Saws.  1 .  The  Pit-Saw ,  which  is 
ufed  to  faw  Timber  and  Boards,  and  to  cut  off 
Scantlings,  Quarters  or  Battens  from  any  Piece  of 
Timber.  The  Matter  to  be  fawed  is  lometimes 
laid  over  a  Pit,  and  lometimes  on  great  Treflels 
above  Ground,  z.  The  Whip-Saw  is  ufed  by 
Joiners,  to  cut  off  fuch  Pieces  of  Stuff  as  the  Hand- 
Saw  will  not  eafily  notch  through.  ’Tis  drawn  by 
two  Men,  and  the  Timber  is  placed  on  Treflels  in 
order  to  be  cut.  3.  The  Hand-Saw,  which  is  to 
be  ufed  by  a  lingle  Man,  and  ufually  wisbone  Hand. 


4.  The  Frawe-Saiv ,  or  Bow-Saw ,  is  a  Saw  with 
Cheeks  made  to  it,  and  with  a  twifted  Cord  and 
Tongue  in  the  middle  to  draw  the  upper  Ends  of 
the  Cheeks  clofer  together,  that  the  lower  Ends 
may  be  farther  afunder,  and  lo  llrain  the  Saw  the 
ftreighter.  5.  The  Tennon-Saw ,  which  is  a  thin 
Saw  with  a  Back  to  it,  to  keep  it  from  Bending. 
6.  The  Compafs-Saw ,  which  is  defigned  to  cut  a 
Round,  or  any  Compafs-Kerf ;  wherefore  its 
Edge  muft  be  made  broad,  and  the  Back  thin, 
and  the  Blade  narrow,  that  the  Back  may  have  a 
wide  Kerf  to  tern  in,  and  fo  the  eafier  follow  the 
Edge. 

SCALA.  William  I.  appointed  the  Arms  which 
before  him  had  been  ufually  anfwered  in  Vidhials, 
to  be  converted  into  Money  numb  red,  and  direct¬ 
ed  the  whole  in  every  County  to  be  charged  on  the 
Sheriff,  who  brought  it  into  the  Exchequer  ;  add¬ 
ing,  that  the  Sheriff  fhould  make  the  Payment  ad 
Scalam ,  i.  e.  as  Gervafe  of  Tilbury  expounds  it,  he 
fhould  pay  Sixpence  over  in  every  Pound  to  make 
up  the  full  Weight,  and  nearly  the  intrinfick  Value. 
And  this  was  agreed  on,  as  an  eafy  way  to  remedy 
the  defective  Weight  of  Money,  and  to  avoid  the 
Trouble  of  weighing  all  Money  that  was  brought 
into  the  Exchequer. 

SCALADOE,  is  the  mounting  of  the  Wall 
of  a  Fortify’d  Town  or  Caftle,  with  Scaling 
Ladders. 

SCALE,  in  Mathematicks,  iignifies  any  Mea- 
fures  or  Numbers  which  are  commonly  ufed  ;  or 
the  Degrees  of  any  Ark  of  a  Circle,  or  of  fuch  Right 
Lines  as  are  divided  from  thence;  fuch  as  Sines, 
Tangents ,  Chords ,  Secants ,  &c.  drawn  or  plotted 
down  upon  a  Ruler,  for  ready  Ufe  and  Practice  in 
Geometrical  or  other  Mathematical  Operations. 
The  feveral  Kinds  of  which  fallow;  as, 

1.  Scales  of  Equal  Parts ;  of  which  that  com- 
monly  called  a  Plane  Scale ,  is  made  by  drawing 
any  Right  Line,  as  a  z  on  Paper ,  Pajleboard,  csV. 
Then  with  a  Pair  of  Dividing  Compafles  run  along 
ten  fmall  Divifions  from.tf  to  by  and  then  fetting 
off  the  whole  Divifion  a  b,  as  often  as  you  pleaftq 
toward  the  Right-hand,  as  you  fee. 
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For  then  may  each  of  thefe  great  Divifions  re- 
prefent  ten  Miles,  as  in  a  Scale  of  Miles  in  a  Map  ; 
and  confequently  each  of  the  fmaller  Divifions  one 
Mile  :  Or  the  Diftance  a  b  may  be  an  Inch,  and 
the  Idler  Divifions  .will  be  tenth  Parts  of  Inches: 
Or  the  larger  Divifions  may  be  Leagues  at  Sea, 
C5V.  Or,  in  a  Word,  this  Scale  may  well  enough 
reprefent  any  Meafures  or  Numbers  whatfoever, 
whole  Parts  are  equal  one  to  another.  But  this  is 
more  accurately  done  by  a 

Diagonal  Scale ,  of  which  the  larger  Divifions  are 
commonly  of  an  Inch ,  or  of  half  an  Inch  ;  and  are 
made  upon  eleven  Lines,  fo  as  to  include  ten  equal 
Spaces  (as  in  the  Figure  Bj  which  are  all  cut  at 
right  Angles  to  the  Tranfverfe  Lines  P  R.  Then 
P  K  being  divided  into  20  equal  Parts,  as  alfo  R  L  ; 
and  from  the  Points  of  Divifion  upon  the  Line  P  K, 
to  thofe  on  the  Line  R  L,  are  ten  Diagonals  drawn ; 
the  firft  beginning  at  P,  and  ending  at  the  firft  Di¬ 
vifion  above  Z.  The  fecond  beginning  at  the  firft 

Divifion 
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Divjfion  above  P,  and  ending  at  the  fecond  above 
R,  &c.  In  (hort,  they  are  all  drawn  from  one 
Divifion  lefs  from  P*  to  one  Divifion  more 
from  R. 


So  that  every  Diagonal,  by  that  {ime  it  hath 
palled  from  the  firft  Line  to  the  eleventh,  is  a 
whole  tenth  Part  of  an  Inch  farther  diftant  from 
the  Line  P  R,  than  at  the  Point  upon  the  firft  Line 
whence  it  was  drawn.  And  every  one  of  thefe  Di¬ 
agonals  is  divided  into  ten  equal  Parts  by  the  Pa¬ 
rallel  Line  drawn  along  the  Scale,  and  numbred 
on  the  T op  from  one  to  nine.  Whereby  ’tis  evi¬ 
dent,-  that  the  Interfeftion  of  any  of  thefe  Paral¬ 
lel  Lines  numbred  at  the  Topy  with  any  Diago¬ 
nal,  is  farther  diftant  from  the  Line  P  R  than  the 
Interfedtion  of  the  Line  next  before  it,  with  the 
fame  Diagonal,  by  of  ,A0,  that  is,  by  735-. 
Therefore  you  may,  by  the  Diagonal  Scale,  take 
the  hundredth  Part  of  an  Inch  very  exadtly. . 

The  Ufeof  thefe  Scales ,  viz.  of  Equal  Parts, 
or  the  Diagonal,  is  chiefly,  To  lay  down  any  Mea- 
fure  taken  ;  or  a  Line  being  laid  down,  to  find  bow' 
much  of  the  Meafure  that  Line  containeth. 

The  way  to  do  both  which,  is  to  reckon  the 
Unities  from  P  towards  R  ;  the  Tens  from  P  to¬ 
wards  K  ;  and  the  Hundreds,  from  1  to  2,  3,4, 
&c.  of  the  great  Divifions.  Thus,  for  432,  cohnt 
two  of  the  Parallel  Lines  downward,  and  then 
run  your  Eye  forward  to  the  Right-Hand,  ’till  you 
come  to  the  third  Diagonal,  as  at  0 ;  then  the  Com- 
pafles  on  the  Line,  extended  from  0  to  4,  will  re- 
prefent  432. 

The  Plain  SCALE  ( for  Sea  Ufes)  has  alfo  fet 
thereon  the  Scale  of  Chords,  Natural  Signs ,  Tan¬ 
gents,  Semi-tangerits,  Seconds ,  Rhombs ,  Hours, 
Leagues,  and  Longitudes,  with  the  Diagonal  Scale 
on  the  Back-fide,  and  fome  others,  according  as 
there  is  room.  The  way  of  deducing  or  gradua- 
t  ing  all  yvhich  from  the  equal  Divifions,  or  Degrees 


of  the  Circumference  of  a  Circle,  is,  as  in  the  fol¬ 
lowing  Scheme. 


Having  deferibed  the  Circle  A  £  E  90,  and 
quartered  it  with  two  Diameters  A  E  F  90,  at  Right 
Angles. 

1.  Divide  the  Ark  E  90  into  nine  equal  Parts, 
and  transfer  the  Divifions  to  the  Right  Line 
E90,  and  that  will  be  a  Line  of  Chords. 

2.  Then  Perpendicular  to  the  Radius-  C  E, 
eredt  the  Tangent  E  70  ;  then  a  Ruler  laid 
over  C,  and  the  equal  Divifions  of  the  Ark 
E  90,  gives  E  70,  the  Tangent  Line  truly 
divided. 

3.  If  through  the  Ditifions,  jo,  20,  30,  te'e. 
on  the  Ark  E  90,  then  you  draw  Parallels  to 
C  90,  it  will  divide  CE,  fo  as  to  make  it  a 
Line  of  Sines. 

4.  Setting  one  Foot  of  the  Compafs  in  C,  ex¬ 
tend  the  other  to  the  feveral  Divifions  on  the 
Tangent  Line  E  70,  and  deferibe  the  Arches 
10,  10;  20,  20;  30,  30  ;  £5Y.  and  the  Line 
Z  90,  will  be  a  true  Line  of  Secants. 

5.  A  Ruler  from  A,  to  the  feveral  Divifions  of 
the  Ark  E  90,  divides  the  Line  G  90,  into  a 
Line  of  Semi  tangents. 

6.  Divide 
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6.  Divide  the  Ark  E  F,  into  eight  equal 
Parts,  and  fetting  one  Foot  in  E,  transfer 
the  Divilions  of  the  Ark  i,  2,  3,  &c.  to 
the  Right  Line  E  F,  and  it  fhall  be  the  Line 
of  Rhumbs . 

7.  Divide  F  A,  into  fix  equal  Parts,  and  fet¬ 
ting  one  Foot  in  A,  transfer  them  to  the 
Strait  Line  F  A,  and  that  will  be  a  Line  of 
Hours. 

8.  Divide  the  Radius  A  C,  into  fix  equal  Parts, 
and  thro’  each  Divifion  draw  Lines  parallel 
to  C  90  ;  thofe  Lines  will  divide  the  Quadrant 
A  90,  into  fix  unequal  Parts,  and  thofe  tranf- 
ferr’d  into  the  Chord  A  90,  makes  the  Line 
of  Longitude . 

9.  And  the  equal  Divilions  on  the  Radius  A  C, 
being  fubdivided,  is  the  Line  of  Leagues ,  or 
Line  of  equal  Parts. 

SCALE,  in  Geography ,  &c.  is  a  Line  divided 
into  equal  Parts,  placed  at  the  Bottom  of  a  Map,  to 
ferve  as  a  common  Meafure  to  all  the  Diftances  and 
Places  of  the  Map. 

A  Front  SCALE,  in  PerfpeCiive ,  is  a  right 
Line  in  the  Draught,  parallel  to  the  horizontal  Line; 
divided  into  equal  Parts,  reprefentingFeet,  Inches, 

lAc. 

A  Flying  SCALE,  is  a  right  Line  in  the  Draught, 
which  tends  to  the  Point  of  View,  being  divided  in¬ 
to  unequal  Parts,  reprefentingFeet,  Inches,  &c. 

SCALE  of  the  Gamut ,  or  Mujical  Scale ,  is  a 
kind  of  Diagram ,  confuting  of  certain  Lines  and 
Spaces  drawn,  to  Ihew  the  feveral  Degrees  where¬ 
by  a  natural  or  artificial  Voice  or  Sound  may  either 
afcend  or  defcend. 

The  Name  thereof  is  taken  from  the  Greek  Let¬ 
ter  Gamma ,  which  Guido  Aretinus ,  who  reduced 
the  Greek  Scale  into  this  Form,  plac’d  at  the  Bot¬ 
tom,  to  fignify  from  whence  it  was  derived  ;  fo 
that  ever  fince,  this  Scale,  or  Gamut ,  hath  been 
taken  for  the  Ground- work  or  firft  Foundation  of 
all  Mufick,  both  Vocal  and  Inftrumental. 

But  there  were  three  different  Scales  in  ufe  among 
the  Ancients,  which  had  their  Denominations 
from  the  three  feveral  Sorts  of  Mufick,  viz.  the  Di- 
atonical ,  Chromatic  al,  and  Enharmonical.  Which 
jfec* 

SCALE  of  Mufick ,  tho’  we  find  mention  of  fe¬ 
veral  Difances  of  Mufick  among  the  Greeks ,  yet 
I  rather  think  them  to  be  Leaps  in  a  fingle  Part, 
than  Concords  in  Compofition.  The  Difances 
talk’d  of  among  the  Greeks ,  are  the  Tov©“,  or  Se¬ 
cond,  the  Aire*©- ,  or  Fhird,  the  AjaTfo-api-,  or 
Fourth,  the  or  Fifth,  and  a turreto-v",  or 

Eighth.  But  if  thefe  were  defign’d  to  denote  theCon- 
Cords,  they  were  in  the  Wrong  to  place  the  Fourth , 
and  more  fo  to  place  the  Second ,  among  them.  Or 
if  fuch  were  admitted,  ’tis  a  Wonder  that  the  Sixth* 
which  is  known  to  be  a  Concord ,  was  refufed.  But 
if  they  were  ufed  to  Ihew  the  Diftances  by  which 
a  Voice  may  rife  or  fall*  it  is  no  Wonder  that  they 
left  out  the  Sixth  and  Seventh  (being  Diftances  not 
to  be  ufed  without  better  Judgment  and  Defign  than 
thofe  Times  would  admit  of)  and  made  mention 
of  the  reft,  as  being  common  in  their  Mufick. 

The  Scale  of  Mufick  among  the  Greeks ,  con¬ 
futed  but  of  fifteen  Notes ,  or  the  Difances  of  two 
Octaves ,  viz.  The  firft  from  their  f 
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(which  I  fuppofe  was  the  Key  of  their  Mufick)  to- 
their  Mem,,  and  the  fecond  from  their  M*™,  or 
Middle  Note ,  to  their  N^rn  vsrtfQoiXxiw,  or  Highef 
Note ,  by  which,  I  fuppofe,  they  defigned  only  the 
utmoft  Extent  of  a  fingle  Natural  Voice, 

And  their  Seven  Moods ,  fo  much  talk’d  of,  were 
no  more  than  the  feven  different  Methods  of  al¬ 
tering  their  Tunes,  by  Flats  and  Sharps ,  placed  at 
the  beginning  of  a  Leflon ;  which  therefore  they 
called  xu.ro l  rivet.  Befides  the  Names  of 

their  Notes  in  the  upper  OCtave,  have  no  Affinity 
with  the  Names  in  the  other  ;  -whereas  in  Guido 
Aretinus’s  Scale  of  twenty  Notes  (tho’  our  modern 
Compofers  in  many  Parts  often  exceed  the  Scale, 
both  above  and  below)  and  the  Notes  in  every 
Obtave  begin  with  the  fame  Letter  ;  that  we  may 
thereby  more  readily  compute  the  Concords  and 
Difcords. 

SCALES  Proportional.  Sta  Proportional  Scales. 

SCALENI,  of  < rxet^vk,  Gr.  are  three  Mufclesof 
the  Thorax,  fo  called  from  their  Figure,  having 
three  unequal  Sides. 

r .  Scalenus  Primus ,  which  arifes  flelhy  from  the 
Fore-part  of  the  fecond,  third,  and  fourth  Tranf- 
verfe  Proceffes  of  the  Vertebra  of  the  Neck  ;  and 
defeending  obliquely  forwards,  becomes  Tendi¬ 
nous  at  its  Infertion  to  the  firft  Rib  :  The  Axillary 
Nerves  pafs  between  this  and  the  following  Mufcles. 
Their  Ufe  is  to  draw  the  Superior  Rib,  together  with 
the  reft,  upwards  in  Infpiration. 

2.  Scalenus  Secundus ,  this  fpringsflefhy  from  the 
fecond,  third,  fourth,  and  fifth  Tranfverfe  Pro- 
cefles  of  the  Vertebra  of  the  Neck,  laterally  (like 
the  former)  in  its  Defcent,  it  becomes  thin  and 
tendinous,  marching  over  the  firft  Rib  to  its 
Infertion  in  the  fecond,  and  fometimes  to  the 
third* 

3.  Scalenus  Tertius,  this  has  its  beginning  near 

the  former,  from  the  fame  Tranfverfe  Proceffes  of 
the  Vertebra  of  the  Neck;  as  alfo  from  the  fifth 
and  fixth  of  thofe  Procefles,  and  is  foon  inferted  to 
the  firft  Rib.  1 

SCALENOUS  Triangles.  See  Triangles. 

SCALENOUS  Cones.  See  Cones. 

SCALENUM,  of  <rxot,>wos,  Gr.  a  Scalenous 
Triangle;  a  Triangle  whofe  Sides  and  Angles  are 
all  unequal. 

^SCALENOUS  Cylinder ,  is  one  whofe  Axis 
is  inclined. 

SCALPEL,  in  Surgery ,  a  kind  of  Knife  chiefly 
ufed  in  Diffebtion  ;  but  may  be  ufed  in  many  other 
Operations,  as  Amputation,  Lfc. 

SCALPRUM,  a  Surgeon’s  Rafping  and  Scra¬ 
ping  Iron,  with  which  he  ferapes  rotten  Bones. 

SCAMMILI  Impares ,  in  Architecture,  are  cer¬ 
tain  Blocks,  or  Z occo’s,  which  ferve  to  elevate  the 
reft  of  the  Members  of  any  Column,  or  Statue, 
which  was  placed  before  the  Horizon,  i.  e.  beneath 
the  Projebtures  of  the  Stylobata  Cornices ,  and 
other  Saillies ;  and  will  eafily  be  conceived  by  con- 
fidering  the  Pedeftals  of  Statues,  which  do  well  re- 
prefent  them. 

SCAMNUM  Hippocratis ,  Hippocrates’ s  Bench, 
is  an  Inftrument  of  fix  Ells  long :  ’Tis  ufed  in  fet¬ 
ting  of  Bones. 

SCANDALUM  Magnatum ,  in  Law,  is  the 
fpecial  Name  of  a  Wrong  done  to  any  high  Per- 
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foliage  of  the  Land,  as  Prelates,  Pukes,  Earls, 
Barons,  and  other  Nobles;  as  alio  of  the  Chan¬ 
cellor,  Tfeafurer,  Clerk  of  the  Privy-Seal,  Stew¬ 
ard  of  the  Houfe,  Juftice  of  the  Bench,  and 
other  great  Officers  of  the  Realm,  by  falLe 
News  or  Meflages,  whereby  Debates  and  Dil- 
cords  betwixt  them  and  the  Commons,  or  any 
Scandal  to  their  Perfons  might  arife ;  and  hath  gi¬ 
ven  Name  to  a  Writ  granted  to  recover  Damage 
thereupon. 

SCANTLING,  Efchantillon ,  Fr.  a  Meafure, 
Size  or  Standard,  by  which  the  Dimenlions, 
of  Things  are  to  be  determined. 

SCAPHA,  Gr.  feuLhiter ,  is  the  Inner 

Rirp  pf  the  Ear. 

SCAPHOIDES,  <rHtt<pp9i$*c,  of  <rx«4>i',  Gr.  a  Boat , 
is  the  third  Os  Tarfi  in  the  Foot  ;  ’tis  joined  to  the 
Ancle-Bone,  and  the  three  hinder  Bones.  ’Tis 
called  alfo  Os  Navjculare ,  from  fome  Refemblance 
it  has  to  a  Boat. 

SCAPULA,  the  Shoulder-blade,  a  broad  trian¬ 
gular  Bone,  with  three  Procefles ;  ’tis  very  thin 
in  the  Middle,  but  grows  thicker  about  the  Pro- 
celTes. 

SCAPULARIS,  Externa  and  Interna,  are  two 
little  Veins  fo  called,  of  which  the  former  arifes 
from  the  Mufcles  covering  the  Scapula  ;  and  the 
latter,  from  the  Mufcles  which  polfeis  the  Cavity 
of  the  Scapula. 

SCAPUS,  is  tfieTerm  in  Botany  for  the  ftraight 
Stalk  or  Shaft  of  a  Plant,  Handing  upright  like  a 
Pillar  or  Column. 

SCAPUS,  in  Architecture,  the  Full  or  Shaft  of 
a  Column. 

SCARAGE,  Scaragium,  otherwife  called  Efche- 
rpge,  Shew  age  and  Sche  awing ;  and  in  a  Charter  of 
lien.  II.  to  Canterbury ,  ’tis  written  Scewinga ,  was 
formerly  a  kind  of  Toil  or  Cuftom,  exadted  by 
his  Majefty’s  Sheriffs,  iAc.  of  Merchant  Stran¬ 
gers  for  Wares,  jhewed  or  offered  to  Sale  within 
their  Preempts.  This  is  now  prohibited  by  Statute, 
19  Hen.  VII.  c.  8.  But  the  City  of  London  doth 
Hill  retain  the  Cuftom.  Cowei s  interpreter.  The 
Officer  that  collected  this  Toll,  was  called  the  Sca- 
laldue. 

SCARFED,  in  the  Sea- Carpenters  Language, 
is  the  fame  as  Pieced ,  or  fattened  or  joined  :  Thus 
they  fay  the  Stem  of  a  Ship  is  Scarfed  into  her 
Keel  ;  and  they  imply  by  it,  that  the  two  Pieces 
are  fhaped  away  flaming,  fo  as  to  join  with  one 
another  clofe  and  even  ;  which  they  call  Wood  and 
Woof 

SCARIFICATION ;  ’tis  an  Incifion  of  the 
Skin  with  a  Pen-knife,  or  Lancet.  This  is  done 
either  with  or  without  Cupping- Glaffes  5  without 
Cupping- Glaffes,  if  there  be  any  Mortification  or 
Gangrene,  becaufe  the  Separation  is  by  no  Means 
tobehaftened^  with  Cupping- G lattes,  if  there  be 
a  Neceffity  to  take  away  Blood. 

SCARP,  in  Fortification,  is  the  Foot  of  the 
Rampart-Wall,  or  the  Sipping  of  the  Wall  from 
the  Bottom  of  the  Work  to  the  Cordon  on  the 
Side  of  the  Moat. 


SCARPE,  a  Term  in  Heraldry, 
probably  derived  from  the  French, 
EJ'charpe ,  fignifying  the  Scarfe 
Which  Military  Commanders  wear 
for  Qrnament.  It  is  born  fom<?- 
thing  like  a  Battoon  Sinijl.er,  but 
is  broader  than  it,  and  is  continu¬ 
ed  out  tu  the  Edges  Qf  the  Field j 


whereas  the  Bottom  is  cut  off  at  each  End.  He 
bear.eth  Argent  a  Scarpe,  Azure. 

SCFLOTYRBE,  is  a  wandring  Pain  in  the 
Legs,  proceeding  chiefly  from  the  Scurvy.  Hence 
the  Water  proper  for  this  Diftemper,  is  called  Aqua 
Scelotyrbitis.  Blanchard. 

SCENO GRAPH Y,  in  P  erfpeCliVc,  the  Seeno- 
graphick  Appearance  of  any  Figure,  Body,  or 
Building,  is  that  Side  that  declines  from,  or  makes 
Angles  with  that  ftraight  Line  imagined  to  pals 
through  thetwooutwardconvex  Points  of  the  Eyes, 
generally  called  by  Workmen,  the  Return  of  a 
Fore-right  Side  ;  and  differs  from  the  Orthogra- 
phick  Appearance  ip  this,  that  the  latter  reprefents 
the  Side  of  a  Body,  or  Building,  as  it  is  feen,  when 
the  Plane  of  the  Glafs  Hands  parallel  to  that  Side  : 
But  Scenography  reprefents  it  as  it  ieems  through  a 
Glafs,  not  parallel  to  that  Side. 

In  Archite&ure  and  Fortification,  Scencgraply 
is  the  manner  of  delineating  the  leveral  Parts  of  a 
Building,  or  Fortrefs,  as  they  are  reprefented  in 
Perfpe&ive. 

SCENOGRAPHY,  in  PerfpeClive,  a  Reprefen- 
tation  of  a  Body  on  a  Perfpedtive  Plane,  or  a  De- 
fcription  thereof  in  all  its  Dimenlions,  fuch  as  L 
appears  to  the  Eye.  The  Ichnography  of  a  Build¬ 
ing,  lAc.  reprefents  the  Plan,  or  Ground- work  of 
the  Building;  the  Orthography ,  the  Front,  op 
Upright,  thereof,  and  the  Scenography ,  the  whole 
Building,  Front,  Sides,  the  Height  and  all.  The 
Word  is  formed  from  the  Greek  Scene ,  and 

ygucpix,  Defcription. 

To  exhibit  the  Scenography  of  any  Body: 

1.  Laydown  the  Balls,  Ground-plot,  or  Plan  of 
the  Body,  in  the  Perfpedtive  Ichnography ,  accord¬ 
ing  to  the  Method  laid  down  under  the  Article  Per- 
fpedlive.  2.  Upon  the  feveral  Points  of  the  Plan 
raife  the  Perfpeftive  Height ;  thus  will  the  Sceno¬ 
graphy  of  the  Body  be  compleated,  excepting  that 
a  proper  Shade  is  to  be  added.  The  Method  of 
railing  the  Heights  is  as  follows. 

On  any  Point  given  as  C  (  Fig.  1. )  to  raife  a 
Perfpe&ive  Altitude,  anfwerable  to  an  objective 
Altitude  pQ_>  on  the  T erreftrial  Line  raife  a  Per¬ 
pendicular  P  Q_equal  to  the  given  obje&ive  Alti¬ 
tude  :  From  P  andQ_,  to  any  Point,  as  T,  draw 
right  Lines  P  T  and  Q_T.  From  the  given  Point 
C  draw  a  right  Line  C  K,  parallel  to  the  Terre- 
ftrial  Line  D  E,  meeting  the  right  Line  Q_T  in  K. 
In  the  Point  K,  upon  the  Line  K  C,  eredt  a  Per¬ 
pendicular  I  K,  this  I  K  is  the  Stenographic  Alti¬ 
tude  required.  The  Application  of  this  general. 
Method  of  drawing  the  Scenography  of  a  Body,  is 
not  fo  obvious,  in  every  Cafe,  but  that  it  may  be 
neceflary  to  illuftrate  it  a  little  by  a  few  Examples. 

To  exhibit  the  Scenography  of  a  Cube,  view’d 
by  an  Angle  ;  1.  As  the  Balls  of  a  Cube  viewed  by 
an  Angle,  Handing  on  a  Geometrical  Plane,  is  a 
Square  viewed  by  an  Angle,  draw  a  Square,  view’d 
Angular-wife,  on  the  Perlpedtive  Table,  or  Plane. 

2.  Raife  the  Side  H  I  (Fig.  2.)  of  the  Square  per¬ 
pendicularly  on  each  Point  of  the  Terreltrial  Line 
D  E  ;  and  to  any  Point,  as  V,  of  the  Horizontal 
Line  H  R,  draw  the  right  Line  V  I  and  V  H. 

3.  From  the  Angles  d,  b  and  c,  draw  c  1,  d  2,  idc. 
parallel  to  the  Terreftrial  Line  D  E.  4.  From 
the  Points  1  and  2,  raife  L  x,  and  M  2,  perpendi¬ 
cular  to  the  fame.  Lattly,  Since  H  I  is  the  Height 
tQ  be  raifed  in  a,  LI  in  c  and  b.y  and  M2  jn  d 
in  a  raife  the  Line  f  a  perpendicular  to  fa,  in 
b  and  c  raife  b  g  and  c  e  perpendicular  to  b  c  1  ;  and, 

x  laftiy. 


S  cenography  in  Perfpeffive. 


Fig-  s. 


Fig.  6. 


vol,  ii 


6  E  % 


Vide  Scenography 


S  C  E 


S  C  E 


laftly,  raife  d  h  perpendicular  to  d  2,  and  make 
a/=:  HI,  bg  —  ec  —  L  1,  and  hd  ~ r  M  2  ;  if 
then  the  Parts  gb9  ef  be  connected  by  right  Lines, 
the  Stenography  will  be  compleat. 

T o  exhibit  the  Stenography  of  a  hollow  Quin- 
quangular  Prifm  :  1 .  Since  the  Bafe  of  a  hollow 

Quinquangular  Prifm,  Handing  on  a  Geometrical 
Plane,  is  a  Pentagon,  with  a  Limb  or  Breadth  of  a 
certain  Dimenfion  ;  find  the  Appearance  of  this 
Pentagon  on  a  Table,  or  Plane.  2.  On  any  Point, 
as  H,  of  the  Terreftrial  Line  D  E  (Fig.  3.)  raife 
a  Perpendicular  H  I,  equal  to  the  objective  Altitude, 
and  to  any  Point,  as  Vv  of  the  Horizontal  Line 
H  R,  draw  the  Lines  PI  V  and  IV.  3.  f'rom 
the  feveral  Angles  ay  b ,  d ,  <?,  t  of  the  Perfpective 
Ichnography ,  both  the  internal  and  external  ones, 
draw  right  Lines,  as  £2,  ^3,  &t.  parallel  to  the 
Terreftrial  Line ;  and  from  the  Points  1 ,  2,3,  raife 
Perpendiculars  to  the  fame,  as  L  1,  M  2,  m  2,  N  3, 
n  3.  If  thele  then  be  railed  in  the  correfpondent 
Points  of  the  Ithnography ,  as  in  the  preceding  Ar¬ 
ticle,  the  Stenography  will  be  compleat. 

T  o  exhibit  the  Stenography  of  a  Cylinder :  1 .  Since 
the  Bafe  of  a  Cylinder,  Handing  on  a  Geometrical 
Plane,  is  a  Circle,  feek  the  Appearance  of  a  Circle ; 
in  the  Points  <2,  £,  d,  /,  h ,  g,  e,  t  ( Fig.  4 .)  raife 
the  apparent  Altitudes,  as  in  the  preceding  Articles. 
If  now  their  upper  Lines  be  connected  by  Curve 
Lines,  as  in  the  Bafe  a ,  b ,  d ,  /,  r,  h ,  e.  t>  the  Ste¬ 
nography  of  the  Circle  will  be  compleat. 

’Tis  evident  that  thofe  Lines  are  to  be  omitted, 
both  in  the  Plan  and  in  the  Elevation,  which  are 
not  expo  fed  to  the  Eye  ;  though  they  are  not  to  be 
dilregarded,  from  the  beginning,  as  being  neceffary 
for  the  finding  of  other  Lines ;  E.  gr.  In  the 
Stenography  of  the  Cube,  viewed  Angle-wife,  the 
Lines  b  d  and  d  t  (Fig.  2.)  in  the  Bafe,  and  the 
dh  in  the  Elevation,  are  hid  from  the  Eye,  and 
are  therefore  omitted  in  the  Defcription.  But  fince 
the  Point  H  is  not  to  be  found,  unlefs  the  Point  d 
be  had  in  the  Ithnography ,  nor  the  Lines  g  h  and 
d  e  be  drawn  without  the  Height  d  h ,  the  Appear¬ 
ance  of  the  Point  d  is  as  neceflary  to  be  determined 
in  the  Operation,  as  the  Height  h  d. 

T o  exhibit  the  Stenography  of  a  Pyramid  Hand¬ 
ing  on  it6  Bafe,  fuppofe,  E.  gr.  it  were  required  to 
delineate  a  Quadrangular  Pyramid,  viewed  by  an 
Angle  :  1 .  Since  the  Bafe  of  fuch  Pyramid  is  a 
Square  feen  by  an  Angle,  draw  fuch  a  Square. 

2.  To  find  the  Vertex  of  the  Pyramid  z,  e ,  a  Per¬ 
pendicular  let  fall  from  the  Vertex  to  the  Bafe, 
draw  Diagonals  mutually  interfering  each  other 
in  e  (Fig.  5.)  3.  On  any  Point,  as  H,  of  the 

Terreftrial  Line  D  E,  raife  the  Altitude  of  the  Py¬ 
ramid  H  I ;  and  drawing  the  right  Lines  H  V,  and 
IV  to  each  Point  of  the  Horizontal  Line  II  R  ;  pro¬ 
duce  the  Diagonal  r  b ,  ’till  it  meet  the  Line  V  H 
in  h.  Laftly,  From  h  draw  h  i  parallel  to  H  I.  This 
being  raifed  on  the  Point  e ,  will  give  the  Vertex  of 
the  Pyramid  e  d ;  confequently  the  Lines  d  k,  ka> 
and  k  b ,  will  be  determined  at  the  lame  time.  After 
the  like  manner  is  the  Stenography  of  a  Cone  de¬ 
lineated. 

To  exhibit  the  Stenography  of  a  Truncated  Py¬ 
ramid,  fuppofe  the  Truncated  Pyramid  quadran¬ 
gular;  Firft  then.  If  from  the  feveral  Angles  of 
the  upper  Bafe  be  conceived  Perpendiculars,  let  fall 
to  the  lower  Bafe,  we  fhall  have  a  Pentagon,  with 
another  inlcribed  therein,  whofe  Sides  are  parallel 
to  thofe  of  the  former;  this  coincides  with  a  Pen¬ 
tagon,  furnifhed  with  a  Rim  or  Breadth,  &t.  and 


may  therefore  be  delineated  in  the  fame  manner. 

2.  Railing  the  Altitude  of  the  Truncated  Pyra¬ 
mid  IH  (Fig.  6.)  determine  the Stenographic  Al- 
titudes  to  be  raifed  in  the  Points  a,  b ,  r,  d.  If  now 
the  Points /,  £,  /;,  z,  k  be  connected  by  right  Lines, 
and  the  Lines  /  k,  fm,gn,  h  0  be  drawn,  the 
Stenography  will  be  compleat.  By  drawing  two  con¬ 
centric  Circles  in  a  Geometrical  Plan,  and  doing 
every  thing  elfe,  as  in  this  Problem,  the  Stenography 
of  a  Truncated  Pyramid  will  be  drawn. 

To  exhibit  the  Stenography  of  Walls,  Columns, 
is'e.  or  to  raife  them  on  a  Pavement  :  1.  Suppofe 
a  Pavement  A  F,  HI  (  Fig.  7. )  reprefented  in  a 
Plan,  together  with  the  Bates  of  the  Columns,  &c. 
if  there  be  any.  2.  Upon  the  Terreftrial  Line  fet 
oft'  the  Thicknefs  of  the  Wall  B  A  and  1,  3. 

3.  Upon  A  and  B,  as  alfo  upon  3  and  1,  raife 
Perpendiculars  A  D  and  B  C,  as  alfo  3,  6,  and  r,  7. 

4.  Connect  the  Points  D  and  6  with  the  princi¬ 
pal  Point  V,  by  the  right  Lines  D  V  and  6  V. 

5.  Upon  I  and  H  raife  Perpendiculars  H  G  and  EF. 
Thus  will  all  the  Walls  be  delineated.  Now  to 
raife  the  Pillars,  &t.  there  needs  nothing  but  from 
their  feveral  Bafes  ( whether  fquare  or  circular ) 
projedted  on  the  Perfpedtive  Plan,  to  raife  indefinite 
Perpendiculars;  and  on  the  Fundamental  Line, 
where  interfered  by  the  Radius  F  a  paffing  through 
the  Bafe,  raife  the  true  Altitude  AD;  for  D  V* 
being  drawn  as  before,  the  Stenographltal  Altitudes 
will  be  determined. 

To  exhibit  the  Stenography  of  a  Door  in  a  Build¬ 
ing.  Suppofe  a  Door  require  to  be  delineated  in  a 
Wall  D  EF  A  (  Fig.  7. )  1.  Upon  the  Funda¬ 

mental  Line  fet  off  its  Diftance  A  N  from  the 
Angle  A,  together  with  the  Breadths  of  the  Pofts 
N  I  and  L  M,  and  the  Breadth  of  the  Gate  itfelf 
LI.  2.  To  the  Point  of  Diftance  K,  from  the 
feveral  Points  N,  I,  L,  M,  draw  right  Lines 
K  N,  K  I,  K  L,  KM,  which  will  determine 
the  Breadth  of  the  Door  /  z,  and  the  Breadths  of 
the  Pofts  t n  and  ml.  3 .  From  A  to  O  fet  off"  the 
Height  of  the  Gate  A  O,  and  from  A  to  P,  the 
Height  of  the  Pofts  A  P.  4.  Join  O  and  P  with  the 
the  principal  Point  by  right  Lines  P  V  and  O  V. 
5.  Then,  from  zz,  z,  /,  m ,  raife  Perpendiculars, 
the  middle  ones  whereof  are  cut  by  the  right  Line 
O  V  in  0,  and  the  Extreams,  by  the  right  Line 
V  P  inp.  Thus  will  the  Door  be  delineated,  with 
its  Pofts  ;  if  the  Door  were  to  have  been  exhibi¬ 
ted  in  the  Wall  E  F  G  H,  the  Method  were  nearly 
the  fame:  For,  1.  Upon  the  Terreftrial  Line,  fet 
off  the  Diftance  of  the  Door  from  the  Angle,  and 
thencealfo  the  Breadth  of  the  Door  R  T.  2.Fr9m 
R  and  T  draw  right  Lines  to  the  principal  Point  V, 
to  have  the  Breadth  r  t  in  the  perfpedtive  Plan. 
3.  From  r  and  t  raife  indefinite  Perpendiculars  to 
F  H.  4.  From  A  to  O  fet  off  the  true  Height 
AO.  Laftly,  From  O  to  the  principal  Point  V, 
draw  the  right  Line  O  V,  interfering  E  F  in  Z, 
and  make  r  r  and  1 1  equal  to  T  Z.  Thus  is-  the 
Door  rr,  t  z,  drawn,  and  die  Pofts  are  eafily  add¬ 
ed,  as  before. 

To  exhibit  the  Stenography  of  Windows  in  a 
Wall :  When  you  know  how  to  reprefent  Doors, 
you’ll  find  no  Difficulty  in  adding  Windows ;  all 
that  is  here  further  required,  being  to  fet  off  the 
Height  of  the  Window  from  the  Bottom  of  the 
Ground.  The  whole  Operation  is  as  follows  : 
1.  From  r  to  2,  fet  off  the  Thicknefs  of  the  Wall 
at  the  Window ;  from  3  to  4,  its  Diftance  from 
the  Angle  3  ;  and  from  4  to  5,  its  Breadth. 

2,  From 
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2.  From  4  to  5,  to  the  Point  of  Diftance  L,  draw 
the  right  Lines  E  5  and  L  4,  which  will  give 
the  Perfpedtive  Breadth  10,  9  of  the  Window. 

3.  From  10  and  9  raife  Lines  perpendicular  to  the 
Pavement  ;  i.  e.  draw  the  parallel  Lines  6,  3. 

4.  From  3  to  11  fet  off  the  Diftance  of  the  Win¬ 
dow  from  the  Pavement  3,11;  and  from  1 1  to  1  2, 
its  Height  1 1,  12.  Laftly,  From  1 1  and  1  2,  to 
the  principal  Point  V,  draw  Lines  V  1 1  and  V  1 2, 
which  interfering  the  Perpendiculars  10,  13,  and 
9,  14,  in  1 3  and  14,  as  alfo  in  15  and  16,  will  ex¬ 
hibit  the  Appearancesof  the  Window. 

From  thefe  Examples,  which  are  all  no  more 
than  Applications  of  the  firft  grand  General  Rule,  it 
will  be  eafily  perceived  what  Method  to  take  to 
delineate  any  other  thing,  and  at  any  Height  from 
the  Pavement. 

SCENOGRAPHICK  Projection,  orPerfpec- 
tive,  is  the  Tranfcription  of  any  given  Magnitude 
into  a  Plane  which  interfedts  the  Optick  Pyramid  at 
a  proper  Diftance  :  For  in  Projection,  there  is  to 
be  conlider’d,  1.  The  Object ,  or  Foundation,  or 
Ground  of  the  Projection,  from  whence  the  Py¬ 
ramid,  Cone ,  or  Pencil  of  Rays  go.  2.  The  Eye 
of  the  Spectator  ,  and,  3.  The  Plane  Table ,  or 
Diaphanum ,  which  interfeCts  the  Rays,  fomewhere 
between  the  ObjeCt  and  the  Eye ;  and  the  Repre¬ 
sentation  or  Appearance  of  the  ObjeCt  in  that 
Plane ,  is  the  Projection ,  or  Perfped'vue  of  the  Ob¬ 
jeCt.  This  Plane  is  always  fuppofed  to  be  at  right 
Angles  with  the  Horizon.  And  from  hence  it  will 
follow,  that,  1.  A  Point  will  be  projected  there 
in  the  Diaphanous  Plane  where  the  Optick  Ray 
cuts  it.  2.  That  right  Line  will  be  projected 
where  the  Optick  Triangle  and  the  Plane  do  mu¬ 
tually  interfeCt  each  other.  3.  That  a  Plane ,  or 
Superficies,  will  be  reprefented  where  the  Diapha¬ 
nous  Plane  cuts  the  Optick  Pyramid  of  Rays  com¬ 
ing  from  that  Surface  ;  and  that  Reprefentation  of 
it,  called  its  Image. 

SCEPPE,  an  old  Word,  omitted  in  our  Glof- 
faries,  fignifying  a  Bujhel. 

SCEPTICK,  is  the  Term  for  a  Perfon  who 
maintains  there  is  nothing  Certain,  and  no  real 
Knowledge  at  all  to  be  had ;  but  that  a  Man 
ought  to  Doubt  of,  and  Difbelieve  every  thing. 

SCEPTICISM,  the  DoCtrine  and  Opinion  of 
the  Scepticks. 

SCEPTRUM,  in  dfronomy ,  is  one  of  the  fix 
new  Conftellations  of  the  Southern  Hemifphere, 
confifting  of  feventeen  Stars,  one  of  the  fourth 
Magnitude,  eight  of  the  fifth,  and  as  many  of  the 
fixth. 

SCHAR-PENNY,  Sc  ham- Penny, 2xv\  fo  m  c  ti  m  es 
Schorn-Penny.  It  appears  from  our  old  Books, 
that  formerly  fome  Cuftomary  T enants  were  obli¬ 
ged  to  pen  up  their  Cattle  at  Night  in  the  Pound  or 
Yard  of  their  Lord,  for  the  Benefit  of  their  Dung, 
or  Scearn ,  as  is  the  Saxon  Word.  And  if  they 
did  not  do  this,  they  were  obliged  to  pay  a  fmall 
Compenfation  ;  which  therefore  was  called  by  this 
Name  of  Scbarn-penny ,  that  is  Muck-penny ,  or 
Dung-penny. 

SCHEAM,  or  Skeen ,  in  Architecture,  is  the 
Workmens  Word  for  the  middle  Part  of  an  Ellip¬ 
tical  Arch. 


SCHEAT,  l  .  ,n  ,  ,  c  ,  tl 

SEAT  S  ln  *J*ronmy->  a  otar  °*  the 

lecond  Magnitude  in  the  Juncture  of  the  Leg  with 
the  Left  Shoulder  of  Pegafus.  Its  Longitude,  ac¬ 


cording  to  Mr.  Flamjlead ,  is  250  21'  1 3"  j  its  Lati¬ 
tude  3 1 0  8 '  6"  North. 

SCHEME,  is  the  Reprefentation  of  any  Geo¬ 
metrical  or  Aftronomical  Figure  or  Problem,  by 
Lines  fenfible  to  the  Eye ;  and  thefe  are  otherwife 
called  Diagrams. 

SCETICA  febris ,  is  oppofed  to  the  HeCIick 
Fever,  becaufe  it  is  feated  moftly  in  the  Blood,  and 
is  eafily  cured  ;  but  the  HeCIick  Fever  is  fixed  in 
the  very  Habit  of  the  Body,  and  not  to  be  remov’d 
without  great  Difficulty.  Blanchard. 

SCHIRE-MOTE,  was  anciently  a  folemn 
Meeting  of  all  the  Free  Tenants  and  Knights  in 
any  County,  to  do  Fealty  to  the  King,  and  eleCt 
an  annual  Sheriff.  See  Folk-mote. 

SCHIRE-WYTE,  was  an  annual  Tax  or  Im- 
pofition,  paid  to  the  Sheriff'  of  any  County,  or  Shire, 
for  holding  the  Affizes,  or  County- Courts. 

SCHIRRUS,  and  Schirroma ,  is  a  hard,  livid 
Swelling,  that  refifts  the  Touch,  and  is  without 
Pain.  Blanchard. 

SCHOLIUM,  is  a  Remark  made  leifurely,  and 
as  it  were  by  the  by,  on  that  Propofition,  Subject, 
or  Difcourfe  before  advanced,  treated  of,  or  de¬ 
livered. 

SCIATICA,  the  Gout  in  or  about  the  Hip- 
Bone. 

SCIENCE,  is  Knowledge  founded  upon,  or 
acquir’d  by  clear,  certain,  and  felf-evident  Prin¬ 
ciples. 

SCIOGRAPHY,  is  the  Art  of  Shadows  or  Di¬ 
alling :  Alfo  in  Architecture,  this  Word  is  fome- 
times  taken  for  the  Draught  of  a  Building  cut  in  its 
Length  or  Breadth,  to  fhew  the  Infide  of  it ;  as 
alfo  the  Thicknefs  of  the  Walls,  Vaults,  Floors, 
Timber- works,  csV. 

SCIOPT  RICKS.  See  Ob  four  a  Camera'. 
SCIOTHERICUM  Telefcopium ,  is  an  hori¬ 
zontal  Dial,  with  a  T elefcope  adapted  for  obferving 
the  true  Time  both  by  Day  and  Night,  to  regulate 
and  adjuft  Pendulum-Clocks,  Watches,  and  other 
Time-keepers  ;  invented  by  the  ingenious  Mr.  Mo - 
lyneux ,  who  hath  publifhed  a  Book  with  this  Title, 
which  contains  an  accurate  Defcription  of  this  In- 
ftrument,  and  all  its  Ufes  and  Applications. 

SCIRE  facias ,  is  a  Writ  Judicial,  moft  com¬ 
monly  to  call  a  Man  to  fhew  Caufe  to  the  Court 
whence  it  ilfues,  why  Execution  of  a  Judgment 
palled,  fhould  not  be  made  out.  This  Writ  is  not 
granted  until  a  Year  and  a  Day  be  elapfed  after  a 
Judgment  given.  Scire  facias ,  upon  a  Fine,  lies 
not  but  within  the  fame  time  after  the  Fine  levied, 
otherwife  it  is  the  fame  with  the  Writ  of  Habere 
facias  feifmam. 

SCLEROPHTHALMY,  it  is  a  hard  Bleared- 
nefs  of  the  Eyes,  accompanied  with  Pain  ;  a  flow 
Motion  of  the  Eyes,  with  Rednefs  and  Drynels. 
Blanchard. 

SCLEROTICA,  or  hardening  Medicines,  are 
fuch  as  unite  the  Parts  more  firmly  amongft  them- 
felves ;  and  that  either  by  diffipating  the  thin  and 
foft  Parts,  or  elfe  fometimes  by  retaining  them  ; 
the  firft  by  hardning  the  Matter  into  a  S  chirr  us  by 
too  hot  Medicines;  the  latter  is  done  when  the 
Part  affeCted  acquires  a  Hardnefs,  by  cooling  and 
aftringent  Medicines,  fuch  are  Sengreen,  Night- 
Shade,  Pur  fane,  and  IVater-Lentils.  Therefore 
thefe  Sclerotick  Medicines  are  either  healing,  or 
elie  cooling  and  aftringent.  Blanchard.  , 
SCLEROTICA  Tunica.  See  Cornea, 
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SCOLIASIS,  is  a  Diftortion  of  the  Back-Bone 
tp  one  or  t’other  fide. 

SCLOOPOMACH^ERION,  is  a  Chirurgeon’s 
Knife,  with  which  Wounds  of  the  Thorax  are  wi¬ 
den’d  ;  ’tis  ufed  alfo  in  opening  larger  Swellings; 
as  alfo  in  opening  the  Abdomen. 

SCONCES,  are  fmall  Forts  built  for  Defence  of 
fome  Pafs,  River,  or  other  Place. 

Sometimes  they  are  made  regular  of  four,  five, 
gr  fix  Baftions  ;  others  of  fmaller  Dimenfions  fit 
for  Faffes,  or  Rivers,  and  likewife  for  the  Field, 
■which  are, 

1 .  Triangles  ivith  half  Bafions ,  which  may  be 
all  of  equal  Sides,  or  they  may  be  fomething  un¬ 
equal.  However  it  be,  divide  the  Sides  of  the 
Triangle  into  two  equal  Parts,  one  of  thefe  three 
Parts  will  fet  off  the  Capitals  and  the  Gorges ;  and 
the  Flanks  being  at  Right- Angles  with  the  Sides, 
make  half  of  the  Gorge. 

2.  Square  with  half  Baftions,  whofe  Sides  may 
be  betwixt  ioo  and  zoo  Feet  j  and  let  one  third  of 
the  Side  fet  off  the  Capital  and  the  Gorges  ;  but 
the  Flank  (which  raife  at  right  Angles  to  the  Side) 
mult  be  but  one  half  of  the  Gorge ,  or  Capital ,  that 
is  on  the  fixth  Part  of  the  Side  of  the  Square. 

3 .  Square  with  half  Bafions  and  Tong. 

4.  Long  Squares. 

5.  Star  Redoubt  of  four  Points. 

6.  Star  Redoubt  of  five  or  fix  Points. 

7.  Plain  Redoubts ,  which  are  either  fmall  or 
great :  The  fmall  are  fit  for  Courts  of  Guards  in 
the  Trenches,  and  may  be  a  Square  of  20  Feet  to 
30.  The  middle  Sorts  of  Redoubts  may  have  their 
Sides  from  30  to  50  Feet  j  the  great  Ones  from  60 
to  80  Feet  Square. 

The  Profile  that  is,  the  Thicknefs  and  Height 
of  the  Breaft-works)  to  be  fet  on  thefe  feveral 
Works,  and  the  Ditches,  are  alterable  and  uncer¬ 
tain  ;  for  fometimes  they  are  ufed  in  Approaches, 
and  then  theWidenefs  of  the  Breaft-work  at  the 
Bottom  may  be  7  or  8  Feet,  inward  Height  6, 
and  outward  5-  Feet  ;  the  Ditch  may  be  8  or  10 
Feet,  and  fometimes  12  ;  and  for  the  Slopes  to  be 
wrought  according  to  the  nature  of  the  Earth, 
fometimes  they  may  be  made  14  or  20  Feet  wide 
at  the  Bottom,  and  the  Height  of  7,  8,  or  9  Feet, 
and  to  have  two  or  three  Afcents  to  rife  to  the  Pa¬ 
rapet  ;  the  Ditch  maybe  16  or  24  Feet  wide,  and 
5  or  6  deep  ;  and  fometimes  they  may  come  near 
the  fmalleft  Sort  of  Ramparts,  and  have  a  Breaft- 
work,  Cannon  Proof,  with  a  Ditch  of  50  or  60 
Feet  wide,  and  are  thus  made  to  fet  upon  Pafles  or 
Rivers  to  endure. 

SCOPE  R- Holes,  in  a  Ship,  are  Holes  made 
through  the  Sides,  clofe  to  the  Deck,  to  carry  off 
the  Water  that  comes  from  the  Pump,  or  any  other 
way.  Thefe  Holes  in  the  loweft  Deck,  and  in  the 
Manniger,  have  round  Leathers  naif’d  over  them, 
to  keep  the  Sea- water  from  coming  up  into  the  Ship, 
which  are  called  Scoper-Leathers and  the  fhort 
Nails  with  broad  Heads,  which  fallen.  thefe  Lear 
thgrs  down,  are  called  Scoper-Nails -. 

SCORBUTUS,  the  Scurvy,  is  a.  Difeafe  that 
is  Epidemical  to  the  Hollanders.  The  Symptoms 
of  it  are  generally  livid  Spots  on  the  Hands  and 
Feet,  Weaknefs  of  the  Legs,  ftinking  Breath, 
Loolenefs  of  the  Teeth,  Bleeding  of  the  Gums, 
Convulfions,  Pains,  running  Gout,  Cholick,  (At. 
Blanchard. 

SCORE,  in  Mufick,  is  the  Original  Draught  of 
the  whole  Compofition,  wherein  the  feveral  Parts, 
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W2.  Treble,  fecond  Treble,  Bafe,  (Ac.  are  di- 
ftin&ly  fcored  or  marked. 

SCORIA,  the  Recrement,  or  Drofs  of  any 
Metal,  that  remains  after  it  has  been  melted  or  re¬ 
fined. 

SCORPIO,  is  the  eighth  Sign  of  the  Zodiack, 
being  uiually  marked  thus  (rfl.). 

SCOT,  a  Part  or  Portion,  according  to  Rafail, 
is  a  certain  Cuftom,  or  common  Tallage  made  to 
the  ufe  of  the  Sheriff,  or  his  Bailifts  j  but  now 
fignifies  a  cuftomary  Contribution  laid  upon  all  Sub¬ 
jects,  according  to  their  Ability  ;  for  whoever  are 
afleffed  to  any  Contribution,  are  generally  laid  to 
pay  Scot  and  Lot. 

SCOTIA,  a  Term  in  Architecture,  the  fame 
with  Trochile  ;  which  fee. 

SCOTIA,  in  Architecture,  is  a  certain  Mem¬ 
ber  hollowed  in  Form  of  a  Demi-channel,  which 
is  placed  between  the  Torus  and  the  Afragal  in  the 
Bafes  of  Pillars  ;  as  alfo  fometimes  under  the  Lar¬ 
mier,  or  Drip,  in  the  Cornice  of  the  Dorick  Order. 

SCOTOMY,  Dizzinefs  or  Swimming  of  the 
Head,  is  when  the  animal  Spirits  are  fo  whirl’d 
about,  that  the  external  ObjeCts  feem  to  run  round. 
Blanchard. 


SCRATCH-wf,  in  Italian,  Sgrafitti,  was  a 
way  of  Painting  in  Frefco,  by  preparing  of  a  black 
Ground,  on  which  was  placed  a  white  Plaifter; 
and  this  White  being  taken  off  with  an  Iron  Bod¬ 
kin,  the  Bla-ck  appears  through  the  Holes,  and 
ferves  for  Shadows  :  This  kind  of  Work  is  laft- 
ing,  but  being  very  rough,  is  unpleafant  to  the  Sight. 
’Twas  ufed  in  Rome  by  Polidoro.  de  Caravavio. 

SCREW,?  q  r<  lj  ' 

SCRUE  ^  ^ee  Cfichifa., 

SCRIBING,  when  the  joiners  would  fit  a  Piece 
of  Board,  (Ac.  to  an  irregular  Surface,  or  any  other 
irregular  Piece,  they  open  their  ftiff  Iron  Com- 
paftes  to  tbegreateft  Diftance,  any  where  between 
the  two  Boards,  (Ac.  and  then  carrying  one  Leg 
along  all  the  irregular  Indentings,  (Ac.  of  one,  the 
other  Leg  moving  parallel  to  it,  defcribes  that  irre¬ 
gular  Figure  on.  the  other  Board  ;  which  being  in 
that  manner  cut,  will  fit  and  join. 

SCROBICULUS  Cordis ,  or  Anticar  dium,  the 
Heart  Pit ,  formerly  called  Cardia ,  the  Pit  of  the 
Breaft,  eras  ’tis  ufually  called  the  Stomach. 

SCROPHULA,  are  preternatural  hard  Glan¬ 
dules,  or  preternatural  Swellings  of  the  Glandules 
of  the  Neck  and  Ears ;  they  are  contain’d  in  a 
proper  T unick.  Blanchard. 

SCROTUM,  is  that  Rag  which  contains  the 
Tefticles  of  the  Male  :  It  confifts  of  a  Skin,  a 
flefhy  Panniculus,  and  the  two  Tunics  ;  of  which, 
the  Qutermoft  is  called  Elytroides  or  Vaginalis  y  the 
innermoft  Tunic  is  called  Albuginea.  In  the  mid¬ 
dle  of  it.  is  a  Line  extended  in  the  Length,  which 
divides  the  right  Part  from  the  left,  which  they 
call  the  Septum.  For  its  more  eafy  Diftention 
or  Contraction,  ’tis  generally  fuppofed  to  be  void 
of  Fat.  See.  more  under  the  Word  Teftes  and 
Teficuli. 

SCROTUM  Cordis ,  fo  fome  are  pleafed  to  call 
the  Pericardium  which  fee. 

SCROWLS,  or  Volutes ,  a  Term  in  Architec¬ 
ture.  SeeVoluta. 

SCRUPLES,  in  Aftronomy,  as  Scruples  eclipfed 
are  that  Part  of  the  Moon’s  Diameter  which  enters 
the  Shadow,  exprefied  in  the  fame  Meafure,  where¬ 
in  the  apparent  Diameter  of  the  Moon  is  ex- 
preffed. 
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SCRUPLES  of  half  Duration ,  in  AJlronomy , 
are  an  Arch  of  the  Moon’s  Orbit,  which  the  Cen¬ 
tre  of  the  Moon,  defcribes  from  the  beginning  of  an 
Eclipfe  to  its  middle. 

SCRUPLES  of  Immerfion ,  in  Afronomy ,  are  an 
Arch  of  the  Moon’s  Orbit,  which  her  Centre  de¬ 
fcribes  from  the  beginning  of  the  Eclipfe  to  the 
Time  when  its  Centre  falls  into  the  Shadow. 

SCRUPLES  of  Immerfion ,  in  Aftronomy ,  are  an 
Arch  of  the  Moon’s  Orbit,  that  is  defcribed  by 
her  Centre,  in  the  Time  from  the  Emerfion  of  her 
Limb  to  the  End  of  the  Eclipfe. 

SCRUPLE,  a  Weight ,  the  third  Part  of  a  Dram, 
or  twenty  Grains. 

SCULPTURE,  may  be  diftinguifhed  into  three 
feveral  Arts,  each  of  which  hath  its  Specifick  Dif¬ 
ference.  For  (faith  Mr.  Evelin  in  his  Hiftory  of 
Chalcography  )  belides  Sculpt ura,  as  it  relates  to 
Chalcography ,  there  is  both  Sculptura  and  Ccela- 
tura-y  both  which,  according  to  ^uintilany  dif¬ 
fer  from  the  firjty  with  relpedl  to  the  Mattery  on 
or  out  of  which  any  thing  is  wrought.  For  it 
was  applied  to  cutting  or  carving  in  Wood  or 
Ivory  ;  and.  then  was  called  Tomicey  and  the  Ar- 
tifts  Defefiores ;  to  working  in  Plafter,  and  then 
Called  P aradigrammaticey  and  the  Artifts  Gypfochi ; 
to  cutting  or  carving  in  Stone,  and  then  called  Co- 
lapt ice,  .and  the  Workmen  Lithoxoi ;  and  laitly, 
in  Metals,  Glyphice.  And  it  may  be  delcribed  to 
be  an  Arty  which  teaches  us  to  cut  or  take  away  all 
that  is  fuperfiuous  of  the  fubjett  Matter ,  reducing  it 
to  that  Form  or  Body  which  was  defigned  in  the  Mind 
ef  the  Artiji. 

SCURVY.  See  Scorbutus. 

SCUTAGE  ;  all  Tenants  who  held  from  the 
King  by  Military  Service,  were  either  bound  to  at¬ 
tend  Perfonally  in  Wars  and  Expeditions,  or  for 
Default  of  fuch  Service,  to  pay  a  Scutage  or  Com- 
pofition  in  Money,  which  was  levied  on  every 
Scutum  Militarey  or  Knight’s  Fee,  and  the  Pro¬ 
portional  Parts  for  the  King’s  Ufe.  And  the  Barons 
and  Knights,  which  then  paid  a  Scutage  to  the 
King,  had  a  Power  to  levy  the  fame  Tax  on  thole 
Tenants  who  held  from  them  in  Military  Service. 

SCUT  AGIO  habendoy  was  a  Writ  that  lay  for 
the  King,  or  other  Lord,  againft  the  Tenant  that 
held  by  Knight’s-Service,  to  ferve  by  himfelf,  or  elfe 
to  fend  a  fufficient  Man  in  his  Place. 

SCUPPER-A^Z/r.  See  Scoper-Holes. 

SCUTIFORME  Os.  See  Mola  Genu. 

SCUTIFORMIS  Cartilago.  See  Enfformis. 

SCUTTLES  in  a  Ship,  are  fquare  Holes,  big 
enough  to  let  in  the  Body  of  a  Man,  cut  in  the 
Deck,  to  let  People  down  on  occafion  into  any 
Room  below.  They  are  generally  before  the  Main- 
Malt,  before  the  Knight  in  the  Fore-Caftle  :  In  the 
Gun-Room  to  go  down  to  the  Stern  Sheets :  In  the 
Round-Houfe  to  go  down  into  the  Captain’s  Cab- 
bin,  when  forc’d  by  the  Enemy  in  a  Fight  aloft. 
There  are  alfo  fome  fmaller  Scuttles,  which  have 
Gratings  over  them  ;  and  all  of  them  have  Covers 
to  them,  that  Men  may  not  tumble  in  at  Night, 
when’tis  dark. 

Alfo  thofe  little  Windows,  and  long  Holes,  which 
are  cut  out  in  Cabbins  to  let  in  Light,  are  called 
Scuttles. 

SCUTUM.  See  Mola  Genu. 

SCYPHOS,  is  the  Infundibulum  in  the  Brain; 
likewife  thofe  Pafl'ages  which  convey  the  Spittle 
from  the  Os  Cribiforme  to  the  Pallat,  arc  fo  called 
"byJ  home  W  r  iters.  Blanchard 


SCYRE-GEMOTE,  Was  anciently  a  Court 
held  twice  a  Y ear  (as  the  Sheriff’s  T urn  is  now)  by 
the  Bifhopof  the  Diocels  and  the  Ealderman ,  i.  e. 
in  fuch  Shires  as  had  Ealdermen ,  and  by  the  Bi- 
fhops  and  Sheriffs,  in  fuch  as  were  committed  to  the 
Sheriffs  that  Were  immediate  to  the  King  ;  where 
both  the  Ecclefiaftical  and  Temporal  Laws  were  gi¬ 
ven  in  Charge  to  the  Country. 

SCYTALA,  in  MechanickSy  a  kind  of  Radius, 
or  Spoke,  Handing  out  from  the  Axis  of  a  Machine, 
as  a  Handle,  or  Lever, to  turn  it  roundyand  work  it  by. 

SEA-Dr^r  are  fuch  things  as  hang  over  Ships 
at  Sea,  as  the  Boat,  (Ac.  when  it  is  towed. 

SEA-Grf/^,  when  two  Ships  jxz  aboard  one 
another,  by  means  of  a  WaveorfBillow  :  The  Sea¬ 
men  fay,  they  lie  aboard  one  another  in  a  Sea-Gate. 

SEA -Quadrant.  See  Back-Staff. 

SEA -Yoke,  when  the  Sea  is  fo  rough,  that  they 
cannot  govern  the  Helm  with  their  Hands,  then  the 
Seamen  feize  two  Blocks  to  the  end  of  the  Helm, 
one  on  each  fide,  and  then  reeving  two  fmall  Ropes 
through  them,  which  they  call-  Falls,  and  which 
are  faftned  to  the  fides  of  the  Ship,  by  having  fome 
Men  at  each  Tackle,  they  govern  the  Helm  accord¬ 
ing  to  Direction.  T his  they  call  a  Y oke  to  freer  by. 
Sometimes  they  make  a  Yoke,  by  taking  a  double 
Turn  about  the  End  of  the  Helm  by  a  fingle  Rope, 
the  Ends  being  laid  to  the  Ship-fides,  and  by  this 
means  they  guide  the  Helm  ;  but  this  is  not  fogood 
a  Yoke  as  the  other. 

SEALER,  is  an  Officer  in  Chancery ,  appointed 
by  the  Lord  Chancellor,  or  Keeper  of  the  Great 
Seal,  to  feal  the  Writs  and  Inftruments  there  made 
in  his  Prefence. 

SEAMS  of  a  Ship,  are  Places  where  her  Planks 
meet  and  join  together.  7'here  is  alfo  a  kind  of 
peculiar  Seam  in  the  fowing  of  Sails,  which  they 
call  a  Monks  Seam  ;  which  iee. 

SEASONS.  Here  occur  two  Difficulties :  Firfr, 
Whether  the  Seafons  are  to  be  defin’d  from  the  Sun’s 
Entrance  into, and  Stay  in  certain  Signs  of  the  Eclip¬ 
tic  ;  as  Aftronomers  commonly  do,  beginning  in  the 
Spring  when  the  Sun  enters  Aries;  Summer  when 
Cancel*,  (Ac.  But  thefe  Definitions  taken  hence 
failing  in  South  Latitude,  for  that  they  are  forc’d 
to  frame  contrary  Definitions,  beginning  Spring 
there  when  the  Sun  enters  Libra,  Summer  when 
Capricorn,  (Ac.  But,  i.  General  Things  ought 
to  have  general  Definitions.  2.  Thefe  their  Defi¬ 
nitions,  even  fo  fram’d,  have  no  Place  in  the  Tor¬ 
rid  Zone ;  for  when  the  Sun  is  vertical  to  any  Place, 
it  is  evident  that  it  ought  to  be  Summer  there,  in 
refpedt  of  the  Heavens  (if  no  Impediment  inter¬ 
vene)  which  will  not  agree  with  thefe  Definitions. 
2.  The  fecond  Difficulty  is,  whether  the  four  Sea¬ 
fons  ought  to  be  defin’d  with  refped  to  Heat  and 
Cold,  or  to  the  Sun’s  approaching  and  retiring ; 
the  reafon  of  which  Diftindlion  is,  Heat  and  Cold 
not  bearing  Proportion  to  the  Sun’s  Nearnefs  or 
Remotenefs  in  many  Places  of  the  Torrid,  and 
in  fome  of  the  Temperate  Zones,  but  depending 
in  a  great  Meafure  upon  the  Accidents  of  the  Neigh¬ 
bourhood  of  high  Mountains ;  whole  Height  ex¬ 
ceedingly  chills  the  Air  brought  by  the  Winds  over 
them,  and  the  Nature  of  the  Soil,  which  varioufly 
retains  the  Heat,  particularly  the  Sandy,  which  in 
Africa ,  Arabia y^  (Ac.  makes  the  Summer’s  Heat 
incredible  to  thofe  who  have  not  felt  it ;  therefore 
the  Seafons  may  not  improperly  be  divided  into  the 
Celeftial  and  Terreftrial,  in  which  refpedt  the  Ter¬ 
reftrial  Summer  of  a  Place  is  the  hotteft  of  the  four 
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Seafons,  the  Celeftial  that  of  the  four  in  which 
the  Sun  is  neareft,  Winter  being  the  contrary,  and 
accordingly  of  the  reft.  According  to  which  No¬ 
tions,  the  (  Celeftial  )  Summer  of  any  Place  is 
thatSeafon  of  the  Year,  whofe  beginning  is  that 
Day  in  which  the  Sun  hath  the  leaft  Meridian 
Diftance  from  the  Zenith  of  that  Place,  (and 
that  the  firft  time,  if  the  Sun  is  twice  in  a  Year 
Vertical  to  that  Place)  but  the  End,  that  Day  in 
which  the  Sun  hath  a  mean  Meridian  Diftance  from 
the  Zenith  of  that  Place.  2.  Winter,  whofe  Begin¬ 
ning  is  that  Day  in  which  the  Sun  hath  the  greateft 
Meridian  Diftance  from  the  Zenith  of  that  Place; 
and  whofe  End,  when  a  mean  Diftance.  3 .  Spring, 
from  the  End  of  Winter  to  the  Beginning  of  Sum¬ 
mer.  4.  Autumn,  from  the  End  of  Summer  to 
the  Beginning  of  Winter.  According  to  thefe  De¬ 
finitions  the(Celeftial)Summer  of  thole  Places  of  the 
Earth  which  lie  between  theTropickof  Cancer, 
and  the  North  Pole,  begins  when  the  Sun  enters  the 
firft  Degree  of  Cancer  {June  the  10th)  and  ends 
when  the  Sun  enters  into  the  firft  Degree  of  Libra 
{September  nth)  and  at  the  fame  time  in  all  thele 
Places,  fo  it  is  Autumn  to  thefe  Places  while  the  Sun 
pafles  from  the  Beginning  of  Libra  to  the  Begin¬ 
ning  of  Capricorn  (from  September  the  1 1  th  to  De- 
tember  the  1  oth )  Winter  beginning  then,  ends 
when  the  Sun  enters  Aries  {March  the  nth)  be¬ 
tween  which  and  Summer  falls  the  Spring. 

To  all  Places  between  the  T ropic  of  Capricorn 
and  the  South  Pole,  their  Summer  is  during  Our 
Winter,  their  Autumn  during  our  Spring,  &e. 

The  Torrid  Zone  is  divided  into  thefe  Parts  that 
lie  under  the  Line,  thofe  on  the  North  Side,  and 
thofe  on  the  South  Side.  Thofe  Places  which  lie 
under  the  Equator,  have  this  peculiar  to  them,  that 
they  have  two  Summers,  two  Winters,  two  Springs, 
and  two  Autumns.  Each  Year  their  firft  Summer 
is  while  the  Sun  moves  from  the  firft  Degree  of 
Aries  to  the  fecond  Degree  of  Taurus  (from  March 
the  1  ith  to  April  the  1 2th)  Autumn,  thence  to  the 
firft  Degree  of  Cancer  June  the  nth)  Winter, 
thence  to  the  twenty-eighth  Degree  of  Leo  {Au- 
gujl  the  9th)  Spring,  thence  to  the  firft  Degree  of 
Libra  {March  the  1  ith.)  Their  fecond  Summer, 
thence  to  Oftober  the  12th  ;  their  fecond  Autumn 
ends  December  the  nth.  Their  fecond  Winter, 
February  the  9th.  Their  fecond  Spring,  March  1 1. 

All  Places  on  the  North  Side  of  the  Torrid  Zone 
end  Autumn,  and  beginWinter,  at  oneandthe  fame 
Time,  viz.  December  the  1 1  th,  the  Sun  having 
then  the  greateft  MeridianDiftance,  according  to  the 
’foregoing  Definitions ;  but  they  do  not  begin  and 
end  Summer  and  Spring,  nor  begin  Autumn  at  one 
and  the  fame,  but  at  different  Times ;  for  their 
Sumtner  beginning  when  ^ver  the  Sun  in  returning 
from  the  firft  Degree  of  Capricorn,  becomes  Ver¬ 
tical  to  them,  which  is  at  different  limes,  accord¬ 
ing  to  their  different  Latitudes ;  their  Summer,  I  fay, 
beginning  then,  mult  commence  at  different  Times 
in  different  Latitudes ;  the  End  likewife  of  Summer, 
and  Beginning  of  Autumn,  is all'o  theEnd  of  Winter 
and  Beginning  of  Spring,  which  will  be  at  different 
Places  in  different  Times,  becaufe  in  different  Lati¬ 
tudes  the  Sun  will  at  different  Times  obtain  a  middle 
Meridian  Diftance  from  the  Zenith  of  the  Place. 

The  Cafe  is  the  fame  on  the  South  Side  of  the 
Torrid  Zone,  allowing  only  for  the  Difference  of 
North  and  South  Latitude. 

In  the  Temperate  and  Frigid  Zones,  the  four 
Seafons  are  nearly  equal ;  in  the  Torrid  Zone,  they 
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are  not  only  unequal  to  one  another,  but  the  fame 
Seafon  is  of  different  Lengths  in  different  Lati¬ 
tudes. 

What  hath  been  already  faid,  is  to  be  underftood 
of  the  Celeftial  Seafons,  e.  as  they  depend  meer- 
ly  upon  a  Celeftial  Caufe,  viz.  the  greater  or  left 
Meridian  Diftance  of  the  Sun,  and  may  eafily  be 
underftood  by  applying  the  Definitions  to  particular 
Cafes ;  but  that  Light,  Heat,  Cold,  &c.  do  not 
folely  depend  upon  this  Caufe,  will  be  fhewn  by 
what  follows. 

In  the  T orrid  Zone,  as  the  Sun  by  Day  is  nearly 
Vertical,  and  raifed  to  the  greateft  Height  above  their 
Horizon,  fo  by  Night  he  is  deprefled  the  loweft  he 
can  be  beneath  their  Horizon,  at  the  greateft  Di¬ 
ftance  from  their  Zenith  ;  fo  that  thefe  Places  fall 
in  the  Middle  of  the  Earth’s  Shadow,  and  fo  have 
the  leaft  Benefit  of  the  Sun’s  Rays  reflected  in  the 
Air,  and  confequently  have  the  leaft  and  fhorteft 
T wilight.  In  the  F rigid  Zones,  as  the  Sun  is  never 
by  Day  raifed  to  any  great  Height  above,  fo  neither 
byNight  is  he  depreiled  much  beneath  the  Horizon  ; 
fb  that  there  the  Airis  moft  enlighten’d  by  the  Sun’s 
reflected  Rays  in  his  Abfence,  and  they  enjoy  the 
longed:  and  greateft  Twilight;  the  Temperate 
Zones,  as  in  other  things,  fo  in  this,  enjoying  the 
Mean  between  the  twoExtreams. 

In  many  Places  of  the  Torrid  Zone,  as  in  the 
Indian  Iflands,  India  itfelf,  the  Procurrent  Tradt, 
or  Tongue  of  Africa ,  Guinea ,  and  Mexico ,  the 
Earth  being  fulphureous,  emits  warm  Steams ;  in 
other  Places  it  is  fandy,  as  in  Lybia ,  Negro-Land $ 
bfc.  Part  of  Arabia ,  Peru,  and  between  Peru  and 
Brazil ;  whence  in  thefe  Places  the  Sun’s  Heat  be¬ 
comes  exceflive,  being  long  retain’d,  and  ftrongly 
reflected  by  the  Sands ;  other  Places,  as  Abajfay 
Guinea ,  Congo ,  India ,  Brazil ,  abound  with  Ri¬ 
vers,  whence  moft  Vapours  are  raifed,  which  . much 
rebate  the  Force  of  the  Sun’s  Rays,  and  render  his 
Heat  tolerable  ;  but  the  fandy  Parts  of  the  Torrid 
Zone  have  few  Rivers. 

Moft  Places  of  the  Torrid  Zone  are  near  the  Sea ; 
as  India ,  the  Tongue  of  Africa ,  Guinea ,  Brazil , 
Peru*  Mexico  ;  few  Parts  of  the  Torrid  Zone  are 
Inland,  as  the  inner  Parts  of  Africa ,  and  the  Coun¬ 
tries  between  Peru  and  Brazil ,  whence  in  thefe 
Places  the  Heat  and  Drought  is  great. 

Moft  Parts  of  the  Torrid  Zone,  as  they  are  ge¬ 
nerally  almoft  furrounded  by  the  Sea,  have  in  the 
inland  Parts  greater  or  lefs  Ridges  of  Mountains,  as 
India ,  the  Indian  Iflands,  the  Tongue  of  Africa 
and  Peru ,  which  much  diverfify  the  Light,  Heat 
and  Weather  of  thefe  Places;  for  in  fome  Places 
they  obftrudt  the  Eaftern,  in  fome  the  Weftern 
Rays  of  the  Sun  ;  and  moift  Vapours  carried  thi¬ 
ther  by  the  Wind,  are  condens’d  by  their  Cold  at 
their  Tops.  Hence  Clouds,  Rains,  Meteors,  Zsc. 
by  which  the  Light  and  Heat  of  the  Sun  is  much 
obftrufted,  and  the  Order  of  the  Seafohs  depending 
on  his  greater  or  lefs  Diftance,  much  difturb’d,  few 
Places  of  the  Torrid  Zone  want  Ridges  of  Moun¬ 
tains,  as  inner  Africa  and  Mexico . 

The  Trade  Wind  andMonfoons,  &c.  according 
as  they  blow  upon  a  Place  from  Sea  or  Land,  from 
a  hotter  or  a  colder,  from  a  moifter  or  a  drier  Place, 
do  much  diverfify  the  Seafons  of  the  Year,  as  like¬ 
wife  do  the  Rains  which  fall  at  fet  Times  of  the 
Year  in  feveral  Parts  of  the  Torrid  Zone. 

The  four  Seafons  depending  upon  the  ’foregoing 
Terreftrial  Caufes,  are  in  the  lcveral  Parts  -  of  the 
Torrid  Zone  as  follow :  But  firft  it  is  to  be  premi- 
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fed,  that  Winter  in  the  Torrid  Zone  is  not  attended 
with  Froftand  Cold,  but  rather  with  Rains,  and  a 
Iefs  Degree  of  Heat  than  the  Summer.  Secondly, 
That  in  moft  Places  of  the  Torrid  Zone  are  not 
reckon’d  four,  only  two  Seafons  of  the  Year,  viz. 
Winter  and  Summer,  and  thefe  are  not  dirtinguifh- 
ed  by  Heat  and  Cold,  but  by  the  Drinefs  or  Moift- 
nefsof  theSeafon.  We  will  begin  at  that  Part  of 
Africa  which  lies  in  the  Torrid  Zone,  going  Eaft¬ 
ward,  and  ending  at  Brazil. 

The  Weftern  Coaft  of  Africa ,  from  the  North 
Tropic  to  Cape  Verde,  is  fruitful  of  Corn,  Fruits, 
and  Cattle  ;  the  Inhabitants  ftrong,  and  the  Air  fo 
temperate,  that  the  Inhabitants  go  naked,  except 
the  Rich  among  them,  who  cover  themfelves  with 
Cloth.  This  Fruitfulnefs  of  Soil  andTemperatenefs, 
contrary  to  what  is  common  in  the  Torrid  Zone,  is 
caufed  from  its  many  Rivers,  efpecially  Senegall  and 
Gambia ,  and  from  the  moift  Vapours  of  the  neigh¬ 
bouring  Ocean,  and  its  Sea-Breezes  ;  but  how  the 
Seafons  of  the  Year  are  here,  I  have  not  met  with 
in  any  Author. 

The  Weftern  Coaft  of  Africa ,  from  Cape  Verde 
in  2  Degr.  South  Lat.  taking  in  the  Upper  or  Pro¬ 
per  Guinea ,  is  affe&ed  with  an  uninterrupted  Heat ; 
however,  about  Sierra  Leona ,  as  alfo  in  other 
Parts  of  this  Coaft  they  reckon  March ,  Aprils 
May,  June ,  July,  Winter,  efpecially  April,  May 
and  June ,  becaule  during  them  there  are  frequent, 
and  almoft  continued  warm  Rains,  frequent  Thun¬ 
der  and  Lightning,  lpdden  Gufts  from  all  Points 
of  the  Compafs,  called  T ornados,  by  the  Portu¬ 
guese  Travados,  and  unwholefome  foggy  Eafterly 
Winds,  called  Hermitan  by  the  Natives.  This  Sea- 
fon  being  over,  they  fow  the  Earth.  Their  Win¬ 
ter  then  is  during  April ,  May ,  June  \  Spring,  du¬ 
ring  July,  Augujl,  September  j  Summer,  Oftcber, 
November ,  December  ;  Autumn  ^January,  February, 
March.  This  Order  of  the  Seafons  differs  much 
from  the  Celeftial  ;  for  during  May,  June ,  and 
July ,  the  Sun  being  nearly  Vertical,  the  Heat 
ought  then  to  be  greateft  ;  on  the  other  Hand,  Octo¬ 
ber,  November  and  December  ought  to  be  Winter, 
if  we  only  regard  the  Sun,  which  has  then  the  great- 
eft  Meridian  Diftance  from  them  ;  but  it  is  other- 
wife.  The  Caufe  of  thefe  Rains  and  Storms,  at- 
tended  with  Thunder,  when  the  Sun  is  nearly  Ver¬ 
tical,  feems  to  be  the  Sun’s  drawing  in  the  Day¬ 
time  many  Vapours  from  the  neighbouring  Sea,  and 
fulphureous  Steams  from  the  Land  ( Guinea  abound¬ 
ing  with  Sulphur  and  Metals)  which  Vapours  are 
by  the  Cold  of  the  Night  condens’d  into  Rain,  efpe¬ 
cially  when  there  is  no  fettled  Wind  in  thefe  Parts 
which  may  difperfe  them,  Calms  being  here  moft 
frequent ;  and  thefe  Rains,  during  whofe  fall  they 
call  it  Winter,  are  not  cold,  but  warm,  Wind 
feldom  blowing,  and  the  Sun  being  Vertical ;  nay, 
the  Heat  is  fo  ftifling,  as  to  caufe  a  great  Difficulty 
of  Breathing;  which  Heat,  join’d  to  the  Moifture 
of  the  Air,  is  fo  great  as  to  corrupt  frefh  Fifh  kept 
undrefs’d  for  half  a  Day.  When  the  Wind  blows 
true  upon  this  Coaft, it  always  blows  South- wefterly. 
But  tho’  the  Fields  are  without  Corn,  yet  the  T rees 
ffourifh  and  bear  Fruit  during  this  rainy  Seafon. 

Of  the  inland  Parts  of  Africa ,  within  the  North 
Tropic,  we  only  know  that  they  are  barren,  ex¬ 
cept  on  the  Banks  of  the  Niger ;  which  overflow¬ 
ing  yearly  in  June,  July  and  Augujl ,  renders  the 
Ground  very  fruitful,  and  makes  many  Lakes. 
The  reft  is  parch’d  with  great  Heat,  being  moftly 
plain,  fandy,  and  without  Rivgrs :  Hero  we 


have  no  Account  of  rainy  Months,  like  thole  in 
Guinea. 

Along  the  Weftern  Coaft  of  Africa ,  from  2  Deg, 
South  Lat.  to  the  South  Tropic,  taking  in  Congo ,  • 
Angola ,  &(.  the  Temperature  of  the  Air  in  Winter 
is  like  that  of  the  Spring  about  Rome ;  and  the  Heat 
is  fo  even  and  moderate  all  the  Year,  that  they  never 
change  their  Cloaths,  nor  are  the  Tops  of  the  neigh¬ 
bouring  Mountains  very  cold.  Their  rainy  Winter 
is  from  about  March  5,  to  September  5,  in  which 
Time  the  Sun  is  feldom  feen ;  Travados  being  like- 
wife  frequent ;  but  it  rains  not  whole  Days,  hot  ge¬ 
nerally  two  Hours  before, and  two  Hours  afterNoon, 
great  Drops,  which  are  prefently  drank  up  by  th? 
Earth,  F rom  September  5 ,  to  about  March  5 ,  they 
reckon  Summer,  in  which  Time  it  feldom  or  never 
rains,  but  is  always  ferene.  T o  produce  thefe  Rains, 
and  fort  of  Winter  in  thefe  Parts  during  thefeMonths, 
confpire  two  Caules,  viz,  the  Sun’s  greater  Meridiaii 
Diftance, and  the  Ridge  of  the  Mountains  ftretching 
Eaftward  of  thefe  Maritime  Parts,  which  are  feen 
continually  clouded  during  thefe  rainy  Months  s 
for  the  Sun  raffing  many  Vapours  opt  of  the  Ocean 
thereabouts,  a  Nprth-wefterjy  Monfqon,  which 
blows  there  during  thefe  Months,  carries  the  Va¬ 
pours  to  this  Ridge  of  Mountains,  where  through 
the  Cold,  they  are  condens’d,  and  turn’d  into  Rain 
whence  comes  the  Inundation  of  the  Nile,  and 
other  African  Rivers ;  thofe  of  the  Kingdom  of 
Congo,  particularly  during  thefe  rainy  Months, 
over-flowing  it  to  fuch  a  Degree,  as  to  make  it  vi<? 
with  Egypt  for  Fruitfulnefs. 

In  the  Kingdom  of  Loango,  bordering  upon 
Congo ,  the  rainy  Months  are  not  the  fame  with 
thofe  of  Congo  ;  but  are  January ,  February ,  March 
and  April ;  January  and  February  being  fair  in  Con¬ 
go,  which  is  certainly  to  be  attributed  tg  a  different 
Situation  of  fome  Mountains,  and  a  different  Mon- 
fqon. 

The  Illesof  St.  Thomas  (under  the  Equator)  and 
of  Anobon  (diftant  one  Degree  and  a  half  from  the 
Equator)  arc  very  fruitful  of  Sugar,  Corn,  and 
Fruits,  efpecially  Citrons  and  Oranges.  The  reft 
of  the  Coaft  to  the  South  T ropic  we  are  ignorant 
of ;  leaving  therefore  the  Weftern  Coaft,  and  doub- 
ling  the  Cape  of  Good-Hope ,  we  return  to  the  South 
Tropic,  and  come  to  the  Eaftern  Coaft  of  Africa  > 
jn  which  lie  Sofala,  Mozambique  and  Z anguebar  tp 
the  Line  ;  along  which  Coaft,  their  Winter,  or 
rainy  Seafon,  is  from  September  to  January  inclu- 
five,  the  reft  being  fair,  which  is  contrary  to  the 
Seafons  in  Congo ,  lying  on  the  fame  fide  pf  the 
Equator ;  of  which  Difference, that  Ridge  of  Moun¬ 
tains  which  runs  North  and  South,  and  divides  the 
Tongue  of  Africa  nearly  in  the  Middle,  is  the 
Caufe.  This  Country  is  but  moderately  fruitful, 
being  in  many  Places  fandy  and  barren,  and  exceflivp 
hot ;  but  the  Rivers,  neighbouring  Sea,  and  Eafterly 
Trade-wind,  in  moft  Places  moderate  the  Heat- 
Of  the  reft  of  the  Eaftern  rfriean  Coaft,  from  the 
Line  to  the  North  Tropic  ;  and  of  the  inland  Parts 
of  the  Abajfins,  we  have  littlg  or  no  Knowledge. 

Leaving  Africa ,  we  come  into  thofe  Parts  of 
Afia  which  lie  in  the  Torrid  Zone,  where  ihz  Ara¬ 
bian  Coaft  upon  the  Red-Sea  offers  it  felf  firft, 
having  Mountains  to  the  Eaftward,  and  the  Sea  tp 
the  Weft  ward.  The  Heats  of  thefe  Parts  are  fo 
exceffive  from  March  to  Augujl  (which  agrees  with 
their  Celeftial  Summer)  that  the  Rich  fiavg  cgld 
Water  continually  pour’d  upon  them  by  Days, 
Pf  lie  in  Vgffels  i'ulj  of  Water.  The  Merchants 
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in  Aden  meet  and  do  Bufinefs  by  Night ;  which 
great  Heat  is  caus’d  through  the  Want  of  watry 
Vapours,  the  Continent  to  the  Eaftward  being  ftony, 
and  having  very  few,  and  very  fmall  Rivers,  and 
the  conftant  Eafterly  Wind  blowing  the  Vapours 
rais’d  from  the  Red-Sea  off  from  their  Coaft.  Be- 
fide,  the  Soil  is  fandy,  which  retains  and  reflects  the 
Heat  ftrongly. 

In  Cambaya ,  which  lies  in  India  nearly  under  the 
North  Tropic,  as  alfo  on  the  Coaft  of  Malabar , 
the  rainy  Seafon  is  from  the  Middle  of  "June  to  the 
Middle  of  September.  But  not  in  all  thefe  Places 
equally,  it  raining  more  in  the  Provinces  about  Goa 
and  Cochin ,  lefs  in  Cambaya  ;  but  at  Goa  in  April 
and  May  begin  more  moderate  Rains,  with  Storms 
and  Thunder.  In  thefe  rainy  Seafons,  Storms  and 
Thunder  are  frequent  upon  the  Coaft  ;  fo  that  then 
all  Navigation  ceafes  there,  and  the  Rivers  over¬ 
flow  ;  but  in  September  the  Sea  is  open’d.  But  the 
Rains  are  not  fierce  in  thefe  Parts,  except  when 
Storms  happen  ;  but  ceafing  feveral  Hours  in  the 
Day,  gives  them  Time  to  fow  and  plant,  for  which 
they  choofethis  Seafon,  contrary  to  the  Practice  in 
Guinea.  The  Heat  of  the  Weather  during  thefe 
Rains  is  temperate.  The  Fruitfulnefsof  the  Earth 
proceeding  from  thefe  Rains,  is  incredible.  If  thefe 
Rains  do  not  fall  any  Year,  which  however  very 
feldom  happens,  as  in  the  Year  1630,  the  Hopes 
of  Harveft  and  Seed-time  are  taken  away  ;  thence 
dearnefs  of  Provilions,  fcorching  Heats,  burning 
Fevers,  Peftilence,  and  great  Mortality.  It  is  very 
happy  for  thefe  Countries,  that  the  Rains  fall  when 
the  Sun  is  Vertical  to  them,  otherwife  their  fandy 
Sol  would  be  render’d  barren,  like  Arabia  and 
Lybia 

In  the  Eaftefn  Coaft  of  India ,  call’d  Coromandel , 
the  Terreftrial  Seafons  differ  from  the  Celeftial. 
The  Natives  divide  the  Year  into  three  Seafons,  the 
Hot,  the  Rainy,  and  the  Cold.  The  Hot  is  during 
March ,  Aprils  May  and  June ;  efpecially  from 
the  Middle  of  May  to  the  Middle  of  June ,  when 
the  North  Wind  meets  your  Face  hot  as  if  it  came 
from  an  Oven*  the  Stones  and  Sand  retaining  an 
incredible  Heat,  and  no  Showers  cooling  the  Air. 
But  the  Water  in  the  Wells  is  fo  cold,  that  many 
drinking  too  greedily  of  it,  becaufe  of  the  great 
Heat,  die  fuddenly.  The  rainy  Seafon  is  during 
July ,  Augujl,  September ,  and  Oftober  ;  the  Cold 
during  November,  December ,  January ,  and  Febru¬ 
ary.  During  December  and  January ,  the  Cold, 
efpecially  by  Night,  is  pretty  fenfible.  What  is  in 
this  very  remarkable  is,  that  the  Seafons  of  Coro¬ 
mandel  and  Malabar  fhould  differ  fo  much,  being 
both  in  one  Climate,  in  fome  Places  but  feventy, 
in  others  but  twenty  Miles  afunder ;  fo  that  in 
one  Day  you  may  travel  from  a  clear  Air,  and  hot 
Summer,  to  a  rainy  and  ftormy  Winter.  But  this 
however  is  not  fingular  to  thefe  Parts,  and  is  caus’d 
by  a  Ridge  of  Mountains  running  North  and  South, 
and  dividing  Coromandel  from  Malabar ,  and  by 
the  Trade-winds  and  Monfoons :  For  on  the  Coaft 
of  Coromandel  the  general  Eafterly  Trade-winds 
blows  moftly  {May  and  exceptedj  which  car¬ 
ries  the  Vapours  toward  the  Mountains,  where  be¬ 
ing  condens’d  by  the  Cold,  they  fall  in  Rains  on 
Malabar  j  but' the  fhifting  of  the  Wind  does,  for 
the  like  Reafon,  bring  Rains  to  Coromandel ,  and  fair 
Weather  to  Malabar. 

In  Siam ,  Pegu ,  and  Malacca  the  Rains  fall  in  Sep¬ 
tember,  Oftober  and  November  ;  But  in  Malacca  it 
rains  twice  or  thrice- every  Week,  except  in  January , 
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February ,  and  March ,  during  which  the  Sky  is  conti¬ 
nually  ferene.  Thefe  things  happen  all  contrary  to 
Celeftial  Caufes,  and  proceed  from  the  Situation  of 
Mountains,  the  periodical  Winds,  and  the  neigh¬ 
bouring  Sea.  The  Fruitfulnefs  of  thele  Countries 
is  chiefly  caus’d  by  the  overflowing  of  the  Rivers, 
the  Vapours  of  the  neighbouring  Sea  and  the  Ri¬ 
vers  temper  the  Air,  and  the  Winds  are  periodicals 
thence  there  is  great  Plenty,  and  plea  fan  t  living  here. 
In  the  Kingdom  of  Patana ,  and  its  Neighbour¬ 
hood,  Summer  begins'  with  February ,  and  end's- 
with  October,  the  Eafterly  T rade-wind  reigning 
here,  and  the  Air  being  healthy.  During  Novem¬ 
ber ,  December ,  and  January ,  are  continued  Raihs, 
which  however  hinder  them  not  from  enjoying  new 
Fruit  every  Month.  The  fame  is  to  beunderftoodl 
of  Cambaya.  This  Winter  agrees  with  the  Ce¬ 
leftial. 

Leaving  Afia ,  we  crofs  the  Pacific  Sea,  to  that 
Part  of  America  which  lies  within  the  Torrid  Zone, 
which  is  two-fold,  the  Southern  and  the  Northern : 
The  Southern  is  divided  into  Peru  ahd  Brafil.  The 
Peruvian  Provinces,  tho’  near  one  another,  enjoy 
different  Seafons  at  the  fame  time ;  for  Peru  is  divi¬ 
ded  into  the  Sea-coaft,  the  mountainous,  and  the 
plain  Part  behind  the  Mountains,  all  lying  in  the 
fame  Climate.  In  the  mountainous  Parts,  the 
Rains  fall  almoft  continually  from  October  to  the 
End  of  March ,  when  they  ought  to  enjoy  Sum¬ 
mer  from  the  Sun’s  NeighboufhOod.  But  during 
their  Summer,  from  April  to  Ollober,  falls  no  Rain. 
Along  the  Sea-Coaft  of  Peru ,  is  hardly  any  Win¬ 
ter  all  the  Year,  for  it  never  rains  there  ;  but  from 
April  to  October  is  reckon’d  their  Winter,  the  Sun 
having  then  the  greateft  Meridian  Diftarice,  and 
being  always  over-  call,  the  Air  during  thefe  Months 
being  perpetually  cloudy,  but  no  Rain,  o'nly  a  Dew 
follows,  and  that  chiefly  during  June ,  July ,  and 
Augufi,  each  Day  before  Noon  ;  but  this  Weather 
is  not  unhealthful.  During  this  Seafon,  in  the 
mountainous  Parts,  the  Weather  is  clear.  The 
Sea-Coaft  of  Peru  is  divided  into  very  fruitful  Val¬ 
leys,  ahd  barren,  fandy  Deferts  fcatter’d  between. 
In  the  neighbouring  Iflands  it  never  rains,  a  Dew 
only  falling.  In  the  Ifland  Gorgona ,  in  three  Deg. 
North-Latitude,  it  rains  eight  Months  almoft  con¬ 
tinually,  with  excefliye  Storms  and  Thunder  ;  but 
during  May ,  June ,  July ,  and  Augujl ,  is  their  Sum¬ 
mer,  ahd  fair  Weather,  tho’  the  Sun  is  then  at  the 
greateft  Diftancefrom  them.  In.  fome  Places  of  this 
Part  of  the  Torrid  Zone,  the  Cold  is  remarkable  ; 
for  in  the  Country  of  Popayan ,  Province  of  Pajjoa , 
and  Valley  of  Arifina ,  the  Cold  is  fo  great,  that 
Com  will  not  grow  there  either  in  Summer  or  Win¬ 
ter.  And  in  the  Country  about  the  City  Cufcoj 
almoft  Mid-way  between  the  Equator  and  South 
T ropic.  Snows  fall,  and  Ice  freezes  to  a  confidera- 
ble  Thicknefs.  Whence  it  may  be  concluded,  that 
no  Part  of  Peru  is  any  Part  of  the  Y ear  intempe- 
rately  hot,  except  the  Sands  and  the  Hills ;  but  the 
Valleys  are  very  fruitful  and  pleafant,  with  Variety 
of  Trees  and  Corn :  They  are  water’d  during  their 
Winter  by  a  daily  Dew >  of  which  above  ;-  and’  in 
the  Summer  by  the  Torrents  from  the  Mountains, 
it  being  at  that  time  Winter,  and  the  rainy  Seafon 
in  the  mhuntainous  Parts.  The  Caufe  of  this  Di- 
verfity  proceeds,  1 .  From  the  Mountains.  2.  From 
the  South- wefterly  Wind,  which  blows  always  in 
Peru  ;  Which  carries  the  Vapours  to  the  Mountains, 
where  they  are  condens’d,  and  fall  in  Rain.  In 
the  Maritime  Parts  of  Peru  are  no  Springs. 
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Brafil ,  ftretching  from  about  2  Deg.  to  24  Deg. 
SouthLatitude,  is  extraordinary  pleafant  and  health¬ 
ful,  thro’  fo  excellent  a  T emperature  of  the  Air,  as 
gives  to  that  what  it  does  to  no  other  Part  of  the 
Earth  :  Of  which, thus  Pifo  in  his  Book  of  Brafilian 
Medicines  :  In  the  Maritime  Part  thereof  blows  a 
gentle  cherifhing  Eafterly  Wind  in  the  Morning, 
grateful  to  Man  and  Beaft,and  abating  the  intolerable 
Heat  of  the  Vertical  Sun  ;  which  Wind,  toward  the 
Sea-Coaft,  is  perceived  very  early  ;  in  the  inland 
Parts,  later  in  the  Morning :  Nor  languifhes  it  about 
Evening,  but  encreafes  with  the  accompanying 
'Sun,  contrary  to  what  is  ufual  in  moft  Parts  of 
India ;  fo  that  it  often  lafts  beyond  Midnight.  Al- 
tho’  the  other  fide  of  this  Country  (which  is  at  a 
great  Diftance  from  Peru ,  from  which  it  is  divided 
by  a  Ridge  of  vaftly  high  Mountains)  be  infeded 
late  at  Night  by  an  unhealthful  Wefterly  Wind, 
blowing  from  off  the  Continent,  and  over  an  infi¬ 
nite  Number  of  Marfhes;  yet  the  Mountains  in 
the  Maritime  Parts  always  fkreen  the  Sea-Coaft 
from  it,  the  Eafterly  Wind  being  there  predomi¬ 
nant. 

As  the  Seafons  of  the  Year  differ  here  very  little, 
fo  the  Days  and  Nights  are  not  more  equal  in  Length 
than  different  in  the  Degrees  of  Heat  and  Cold  ; 
for  the  Sun  rifing  to  a  great  Meridian  Height,  after 
he  has  open’d  the  Pores  both  of  the  Earth  and  Men, 
is  as  deeply  deprefs’d  below  their  Horizon,  whence 
the  great  Condenfation  of  the  Air  makes  the  Night- 
Dew  :  Hence  a  Cold  fo  piercing  ftrikcs  Humane 
Bodies  from  the  third  Hour  of  the  Night  to  near 
Sun-rife,  that  it  ufes  to  be  very  troublefome  and  un¬ 
healthful  to  Strangers.  To  prevent  which,  the 
Brafilians  keep  a  Fire  burning  all  Night  near 
their  Hammocks,  which  moderates  the  Cold  of 
the  Night,  and  keeps  venemous  Infeds  at  a  Di¬ 
ftance. 

The  Cold  is  generally  more  intenfe  in  theSum- 
mer  Nights  than  the  Winter,  when  the  Air  is  more 
calm  and  cloudy.  Their  rainy  Seafon  begins  with 
Aprils  and  ends  in  Augujl ,  which  Month  is  tem- 
peftuous,  but  compos’d  by  the  fucceeding  Spring. 
The  inland  Parts  to  the  Weft  ward,  are  colder  than 
toward  the  Sea-Coaft ;  fo  that  fometimes  Men’s 
Hair  hath  been  cover’d  with  a  Hoar-Froft.  When 
it  is  Summer,  and  fair  Weather  upon  the  Sea-Coaft 
to  the  Eaftward,  it  is  Winter  and  rainy  Weather 
to  the  inland  and  marfhy  Parts  of  Brafil  beyond  the 
Mountains. 

The  Sky  is  often  cover’d  from  the  Eaft,  Weft- 
ward,  with  Clouds,  which  are  very  thin,  except 
during  the  Rains.  The  Sky  is  on  all  fides  fo  ferene, 
efpecially  about  Evening,  that  the  Moon  is  never 
oblcur’d  by  Clouds  or  Mills,  both  new  and  old 
Moon  being  vifible  the  fame  Day,  and  Writing  may 
be  eafilyread  by  the  Moon’s  Light  the  firft  Quarter. 

The  Weather  here,  however,  according  to  the 
different  Afpedls  of  the  Planets,  and  lower  Caufes 
confpiring,  is  now  and  then  intemperate.  They 
have  often  Lightning  here  in  the  Evening  without 
Thunder,  though  the  Weather  be  very  clear  and 
dry. 

:  The  Drops  of  Rain  are  very  large,  and  fall  very 
violently,  a  ftifling  Heat  fometimes  going  before, 
fometimes  following.  The  Dew  here  is  more  im¬ 
pregnated  with  Nitre  than  the  European  ;  more 
fruitful,  and  more  piercing,  which  is  evident  in  all 
Metals,  efpecially  Iron,  which  it  prefently  rufts 
in  the  cleareft  Weather.  So  far  Pifo* 


The  whole  Country  of  Brajil  riles  gently  into 
plealant  Hills  ;  high  Mountains  are  none  to¬ 
ward  the  Sea-Coaft  ;  lome,  however,  are  feen 
at  a  Diftance  in  the  Defart  Parts,  within  the  Land, 
among  the  parched  Hills,  not  every  where,  but  at 
the  Diftance  of  fome  Miles,  are  lcatter’d  Valleys 
water’d  with  fmall  Rivulets,  by  which  they  are  icn- 
der’d  fruitful,  as  well  during  the  dry  as  rainy  Sca- 
fon.,  The  Hills,  during  the  Summer  Months,  are 
fo  parched,  and  render’d  lo  barren,  that  not  only  the 
Grafs,  but  fometimes  the  very  Trees  peri  flu  It 
feldom  rains  a  Night  and  Day  together  without 
Interruption,  and  very  rarely  for  feveral  Days  tor 
gether.  The  rainy  Months  fometimes  vary  a  jitT 
tie.  In  the  Year  1640  (  as  Mac-grave  obferve^j 
the  rainy  Months  were  feven,  February,  JVlai 
April,  May ,  June ,  July ,  Augujl  ;  it  raining  al- 
moft  without  Interruption  during  May  and  July , 
In  1641,  the  fame  feven  Months  were  rainy,  but 
efpecially  April)  May)  and  July.  In  1 642,  the 
rainy  Months  were  fix,  March ,  Ac.  Augujl, 
Thefe  Obfervations  belong  not  to  all  Brafil,  only 
to  Pernambuc.  The  few  Irregularities  that  happen 
in  the  Seafons  of  Brafil ,  contrary  to  Celeftial  Caufes, 
are  to  be  accounted  for  from  the  Situation  of  the 
Mountains,  the  Nature  of  the  Soil,  and  the 
Winds. 

In  Nicaragua  in  North  America ,  it  rains  fix 
Months,  viz.  May)  A c.  October)  the  other  fix 
being  hot  and  dry,  fo  that  Men  are  forc’d  to  travel 
by  Night,  though  the  Sun  be  then  at  the  greateft 
Diftance.  T  he  Mountains  of  St.  Martha ,  in  about 
1 1  Deg.  North,  are  for  the  moft  Part  cover’d  with 
Snow. 

Whence  it  appears,  1.  That  in  fome  Places  Is 
fcarce  any  lenfible  Cold  any  time  of  the  Year,  their 
Winter  being  rather  the  Effedl  of  Rain  than  Cold.- 

2.  T  hat  in  fome  Places  the  Cold  is  eafily  perceiv’d. 

3.  T  hat  in  the  Night-time,  efpecially  the  latter 
Part,  the  Cold  is  pretty  intenfe,  becaufe  of  the  Sun’s 
great  Depreflion  below  the  Horizon.  4.  That  the 
near  Equality  of  the  Night  and  Day  is  not  the  Iealt 
Caufe  that  the  Heat  is  tolerable,  and  thefe  Parts 
habitable ;  which  would  certainly  be  otherwife,were 
the  Sun’s  ftay  as  long  above  the  Horizon  here,  as  in 
theTemperate  and  Frigid  Zones  5  .That  theWinds 
do  much  diminifli  the  Heat  of  the  Sun.  6.  That 
Places  lying  near  one  another,  and  in  the  fame  Cli¬ 
mate,  enjoy  the  one  Winter,  the  other  Summer  at 
the  fame  time.  7.  That  thofe  Places,  whofe  Win¬ 
ter  and  Summer,  or  wet  and  dry  Seafons,  do  not 
keep  Time  with  the  Sun’s  greater  or  lefs  Diftance, 
lie  Weft  ward  of  high  Ridges  of  Mountains,  Peru 
excepted.  8.  That  the  Seafons  oblerve  no  one 
certain  Rule  in  the  different  Parts  of  the  Torrid 
Zone.  9.  That  although  moft  Inhabitants  of  the 
Torrid  Zone  divide  the  Y ear  only  into  two  Seafons, 
as  moft  Writers  do,  viz.  the  wet  and  dry,  that  it 
may  never thelefs  be  not  inconveniently  divided  into 
four,  the  Dry,  into  Spring  and  Summer;  the  Wet, 
into  Autumn  and  Winter.  10.  That  in  fome 
Places  is  a  continual  Harveft,  in  fome  twice,  in 
others  once  a  Year. 

Of  the  four  Seafons  of  the  Year  in  the  Tempe¬ 
rate  Zones.  In  thefe  Parts  the  Seafons  are  principally 
rul’d  by  the  Sun’s  greater  or  lefs  Diftance,  the  above-¬ 
mentioned  Terreftrial  Caufes  not  being  able  here,  as 
in  the  Torrid  Zone,  to  invert  the  Order  following 
therefrom  ;  not  but  that  the  Nature  of  the  Soil, 
Situation  of  the  Mountains,  and  Diftance  of  the. 
Sea,  Ac,  have  very  leniible  Effects,  upon  the  Wea-. 
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ther,  though  they  are  not  able  to  turn  Winter  into 
Summer,  &c.  as  between  the  Tropics. 

Near  the  Tropics,  the  Summer’s  Heat  is  great 
for  the  moft  part  ;  and  in  fome  Places  they  have 
their  rainy  Seafons,  as  between  the  Tropics;  fo 
that  Part  of  Guzurat ,  that  lies  without  the  Tropic, 
hath  almoll  the  fame  rainy  and  dry  Months,  with 
that  Part  of  it  which  lies  within  the  Torrid  Zone. 
But  in  the  Temperate  Zones,  we  diftinguifhWinter 
and  Summer,  not  by  rainy  and  fair  Weather,  but 
by  Heat  and  Cold. 

In  Ormus,  the  Sea-Coaft  of  Perfia  and  Arabia , 
the  Summer  is  dry  and  fo  hot,  that  both  Men  and 
Women  fleep  by  Night  in  Troughs  of  Wa¬ 
ter. 

Through  all  Barb  ary,  according  to  Leo  Afri- 
tanus ,  the  Moift  and  Cold  begins  about  the  Middle 
of  Ottober ,  the  Cold  encreafing  a  little,  but  not  fo 
much,  as  in  the  Morning  to  make  a  Fire  car’d  for. 
The  Weather  in  February  grows,  warm,  but  fo  in- 
conftant,  as  to  change  five  or  fix  times  a  Day.  The 
North  and  Weil  Winds  blow  very  ilrong  in  March, 
and  cl  oath  the  Trees  with  Blofi’oms.  Moil  Fruits 
are  form’d  in  April,  and  Cherries  are  ripe  in  the 
beginning  of  May.  In  the  middle  of  May  they 
gather  Figs,  and  about  the  middle  of  June  ripe 
Grapes  ;  but  the  greateft  Plenty  of  Figs  and  Peaches 
is  in  September.  They  reckon  their  Spring  from 
February  the  15  th  to  May  the  1 8th,  which  three 
Months  are  always  pleafant  and  temperate ;  their 
Summer  to  Augujl  the  1 6th,  which  is  very  hot  and 
ferene  ;  Autumn  to  November  the  1 6th  ;  then  Win¬ 
ter  to  February  the  15th,  during  the  beginning 
thereof  they  plow  their  Champaign  Country,  but 
the  Hilly  Part  in  Oftober  ;  the  End  of  Autumn, 
all  Winter,  and  part  of  the  Spring  is  flormy,  with 
Hail,  Lightning,  and  terrible  Thundering.  Their 
Corn  receives  much  Damage  from  Snow,  efpecially 
falling  by  Day,  when  the  Corn  is  in  Bloom. 

In  Mount  Atlas,  7  Deg.  without  the  North 
Tropic,  they  divide  the  Year  into  two  Parts  only, 
reckoning  it  Winter  from  October  to  April ;  but  the 
Tops  of  the  Mountains  are  always  cover’d  with 
much  Snow. 

In  Biledulgerid  they  gather  their  Corn  in  May, 
Dates  in  Oilober,  and  the  Cold  is  intenfe  from  the 
middle  of  September  to  January.  A  dry  April  or 
Oftober  fpoils  the  Hufbandman’s  Hopes.  Leo  men¬ 
tions  many  Mountains  in  Africa  near  the  North 
Tropic  cover’d  with  Snow. 

Though  the  North  Part  of  China  be  in  the  fame 
Latitude  with  Italy  (from  30  Deg.  to  42  Deg.) 
yet  Trigantius  affirms  theCold  to  be  much  more  in¬ 
tenfe  there,  fo  as  to  freeze  very  great  Rivers  and 
Lakes ;  to  caufe  which,  the  fnowy  Mountains  of 
T artary,  not  far  dillant,  may  contribute. 

In  New  Albion ,  in  42  Deg.  North,  the  Latitude 
of  Italy,  Sir  Francis  Drake  found  it  fo  cold  in  June , 
the  Mountains  being  cover’d  with  Snow,  that  he 
was  forc’d  to  go  to  the  Southward.  This  Country 
is  rocky. 

In  Egypt,  bounded  by  the  North  Tropic,  Ja - 
nuary  and  February  are  a  temperate  Spring  (accord¬ 
ing  to  Profper  Alphinus,  Lib.  1.  de  Med.  Egypt  ;) 
Summer,  thence  to  the  End  of  Augujl ;  Autumn, 
during  September  and  October  ;  and  Winter,  du¬ 
ring  November  and  December.  About  the  Begin¬ 
ning  of  April  they  cut  their  Corn,  and  immediately 
threfh  it  ;  after  May  the  20th  no  Corn  is  feen  in 
the  Fields,  no  Fruit  on  the  Trees.  In  the  Begin¬ 
ning  of  June  the  Nile  begins  to  overflow.. 


About  the  Straights  of  Magellan,  though  in  our 
Latitude  (52  Deg.)  their  Summer  is  fo  cold,  that 
the  Dutch  found  large  Quantities  of  Ice  in  a  cer¬ 
tain  Bay  there  in  January ,  which  ought  to  be  their 
hotteft  Seafon,  the  Mountains  toward  the  Sea- 
Coaft  being  always  fnowy.  And  it  is  obferv’d, 
that  in  moft  Places  of  the  South  Temperate  Zone, 
the  Cold  is  more  intenfe,  and  the  Rains  more  vio¬ 
lent  in  Winter,  and  the  Heat  lefs  in  Summer  than 
in  moft  Parts  of  our  Northern  Temperate  Zones, 
lying  in  the  fame  Latitude,  whatever  may  be  the 
Caule  thereof. 

The  Cold  is  fo  intenfe  in  a  Valley  about  four 
Miles  in  Compafs,  near  the  City  Imperial  in  Chili , 
and  about  39  Deg.  South  Latitude,  that  nothing 
will  grow  there. 

In  the  Kingdom  of  Chili,  Spring  begins  with 
Augujl  (which  is  fooner  than  Celeftial  Caufes  re¬ 
quire)  and  ends  about  the  Middle  of  November ;  1 
thence  Summer  to  the  Middle  of  February  ;  thence 
Autumn  to  the  Middle  of  May  ;  when  a  rainy 
Winter  begins,  attended  with  Froft  and  Snow, 
which  feldom  lies  many  Days  undifl'olv’d,  by  the 
Sun  not  appearing ;  but  it  feldom  fnows  in  the 
V alleys,  though  the  Snow  falling  among  the  Moun¬ 
tains,  fills  the  Openings  between  to  the  Height  of 
their  Tops,  and  lafts  almoft  all  the  Year  ;  when.  it 
diflolves  there,  it  greatly  fwellsthe  Rivers  and  Tor¬ 
rents,  and  renders  the  neighbouring  Country  won¬ 
derfully  fruitful.  But  though  it  feldom  fnows  in 
the  Plain,  the  Cold  exceeds  that  of  moft  Parts  of 
Europe ;  which  is  much  encreas’d  by  piercing  Winds, 
which  are  fometimes  infupportable ;  whence  the 
Sea-Coaft  is  moft  temperate. 

In  England,  the  Winter’s  Cold  is  not  fo  intenfe 
as  upon  the  Continent  of  Germany.  Between  Si¬ 
beria  and  Tartary ,  in  the  utmoll  Limits  of  our 
Temperate  Zone,  are  pleafant  Fields  and  Pafturcs, 
they  having  fcarce  any  fenfible  Cold  or  Winter, 
where  the  Mufcovites  have  built  a  City  call’d  Toorny 
to  flop  the  Inroads  of  the  Tartars. 

In  Japan  (from  31  Deg.  to  39  Deg.  South  La¬ 
titude)  the  Winter  is  more  cold,  fnowy  and  rainy, 
than  other  Countries  of  Europe  and  Afia  in  the  fame 
Climate  ;  becaufe  Japan  confifts  of  many  Iflands 
feparated  by  fmall  Channels,  and  lying  in  the  Mid¬ 
dle  pf  the  Ocean.  In  Armenia ,  and  the  neigh¬ 
bouring  Parts,  the  Summer’s  Heat  is  exceffive  in 
the  Valleys  among  the  Mountains;  whence  the 
Wealthier  among  them  fpend  feveral  Summer 
Months  upon  the  Mountains. 

The  four  Seafons,  and  Night  and  Day,  are  af¬ 
ter  the  following  manner  in  the  Frigid  Zone. 

1 .  The  Sun  does  not  rife  above  the  Horizon  for 
feveral  Days,  or  Months,  according  to  the  Places 
greater  or  lefs  Diftance  from  the  Pole,  and  for  an 
equal  Time  doth  not  let.  2.  His  Elevation  above* 
the  Horizon  is  but  very  fmall  in  thefe  Parts,  fo  that 
he  fhines  upon  them  with  very  oblique  Rays.  3 .  He 
is  by  N  ight  depreffed  but  a  little  below  their  HorL 
zon  ;  and  in  Places  near  the  Polar  Circle,  the  up¬ 
per  Limb  of  the  Sun  rifes  feveral  Days  before  his 
Centre,  half  of  the  Sun  taking  up  the  Space  of 
fifteen  Minutes  in  the  Heavens ;  fo  that  in  the  La¬ 
titude  of  67  Deg.  his  upper  Part  will  rife  twenty- 
three  Days  before  his  Centre.  But  nearer  the  Pole, 
in  70  Deg.  75  Deg.  &c.  the  Difference  of  Time 
between  the  rifing  of  the  upper  Part  and  Centre  is 
very  fmall,  not  above  a  Day  or  two,  the  Declina¬ 
tion  of  the  Sun  in  thofe  Parts  of  the  Ecliptick,  with 
which  he  rifes  in  their  Horizon,  encreafing  quickly. 
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From  the  fmall  Depreflion  of  the  Sun  below  their 
Horizon,  they  enjoy  a  long  T wilight  of  feveral 
Hours,  or  Days,  according  to  their  Latitude,  which 
is  likewife  encreas’d  by  the  great  Refraction  of  the 
Sun’s  Rays  in  the  Air,  which  is  here  much  con¬ 
dens’d  by  the  Cold  ;  which  great  Retraction  like¬ 
wife  makes  the  Sun’s  Body  vifible  to  them  Ieveral 
Hours,  or  Days,  before  and  after  he  really  rifes  and 
fets.  4.  The  Earth  in  thefe  Parts  is  moftly  ftony, 
rocky,  or  hard  like  Stone,  in  few  Places  bitumi¬ 
nous,  claiey,  fulphureous,  or  fat.  Hence  in  thefe 
Parts  is  a  moderate  Fruitfulnels,  in  thofe  Barren- 
riefs.  5.  Thefe  Parts  border  on  the  Sea,  the  in¬ 
land  Parts  being  yet  undifcover’d.  6.  Some  few 
Parts  of  the  Frigid  Zones  have  Mountains  of  a  to¬ 
lerable  Height,  being  moftly  ftretch’d  out  into  vaft 
Plains.  7.  The  Winds  moftly  blow  from  the  cold 
Point,  feldom  Eafterly  or  Wefterly  ;  but  in  the 
North  Frigid  Zone,  from  the  North  ;  in  the  South, 
from  the  South.  8.  Thefe  Parts  are  much  infect¬ 
ed  with  Fogs  and  Rain. 

Hence  the  Weather  and  Nature  of  the  Sealon 
in  thefe  Parts  may  eafily  be  gather’d :  For  in  Win¬ 
ter,  the  Sun  not  rifing  for  feveral  Days,  thick  Fogs 
for  the  moil  Part,  and  uninterrupted  Froft  and 
Snow,  muft  of  Necefiity, render  the  Country  un¬ 
inhabitable.  It  is  true,  they  are  not  wholly  de¬ 
prived  of  Light  all  that  Time,  the  Moon  being 
moft  part  of  that  Time,  efpecially  about  the  Full, 
above  their  Horizon,  and  the  Sun  daily  affording 
them  fome  T wilight :  but  thefe  Helps  are  much 
obftru&ed  by  Snow,  Clouds  and  Rain,  with  thick 
Fogs,  which  prevent  the  Sight  of  diftant  Objects. 
Hence  Barrenncfs,  and  all  rough-hew  n  and  uncul¬ 
tivated:  For  the  Opinion  of  fome,  that  the  nearer 
the  Pole,  the  lefs  intenfe  the  Cold,  and  the  more 
fruitful  the  Soil,  feems  by  no  means  probable,  fee¬ 
ing  neither  in  Nova  Zembla  (in  74  Deg.  North) 
nor  in  Spitzberg  (  in  82  Deg.  North  )  no  fuch 
Fruitfulnefs  of  the  Earth,  or  Temperatenefs  of  the 
Weather  is  found,  but  a  rough  hard  Soil,  and  Snow 
or  Rain,  with  very  piercing  Winds  in  the  middle 
of  Summer.  Nor  is  their  Opinion  much  favour’d 
by  the  fingle  Inftance  of  a  Country  about  9  Deg. 
diftant  from  the  Pole  (which  moft  think  is  a  Part  of 
Greenland')  in  which  is  found  a  green  Herb,  and  a 
much  warmer  Air,  than  in  Nova  Zembla ,  but  no 
Animals,  except  P.ain-Deer,  which  are  only  found 
in  Countries  far  North,  and  which  grow  fo  fat 
upon  one  Month’s  Pafturage  upon  that  Herb,  as  to 
be  lavory  Venilon.  But  the  Caufe  of  this  fingle 
Inftance  of  this  kind  is  manifeft  in  the  Soil,  which 
is  full  of  Marfhes  and  Fens,  that  Herb  not  being  a 
Grafs,  but  a  Sea- weed,  other  Herb  or  Tree  in  this 
Country  being  found  none.  Whence  we  may  con¬ 
clude,  that  the  Earth  here  contains  fome  fat,  ful¬ 
phureous  Subftance,  which  mix’d  with  the' Water 
of  the  Sea  or  Rivers,  produces  fo  fattening  a  Weed. 
During  Spring  in  thefe  Parts,  the  Air  is  more  tem¬ 
perate,  but  not  without  Snow,  Rains,  and  intenfe- 
ly  cold  Polar  Winds ;  and  the  Heat  of  the  Sum¬ 
mer’s  Sun  is  fo  weak,  as  not  in  all  Places  to  melt 
the  Snow,  much  lefs  the  Ice,  which  are  thought 
to  have  remain’d  here  in  feveral  Places  in  their  pri¬ 
mitive'  State,  from  the  beginning  of  the  World. 
During  the  three  Summer  Months,  the  Warmth  of 
the  Air  is  tolerable,  the  Heat  of  the  Sun  in  fome 
Places  among  the  Mountains  being  intenfe  ;  but 
this  Weather  is  frequently  interrupted,  fo  that  no 
Fruit  or  Corn  will  ripen’here,  except  in  fome  Places 
neat  the  Polar  Crrtles.  ■  * 


SECANT,  is  the  Right  Line  drawn  from  the 
Centre  of  a  Circle,  cutting  it,  and  meeting  with 
the  Tangent  without-  See  under  Trigcjiometry. 

SECOND,  is  the  fixtieth  Part  of  a  Minute. 

SECOND  Deliverance ,  is  a  Writ  that  lies  for 
him,  who  after  a  Return  of  Cattle  replevied,  ad¬ 
judged  to  him  that  diftrained  them,  by  reafon  of  a 
Default  in  the  Party  that  replevied,  for  the  reple¬ 
vying  of  the  lame  Cattle  again,  upon  Security  put 
in  for  the  Re-delivery  of  them  in  Cafe  the  Diftrefs 
bejuftified. 

SECOND,  in  Mufick ,  is  one  of  the  Mulick  ; 
being  only  the  Diftance  between  any  Sound,  and 
the  next  nearelt  Sound  either  higher  or  lower. 

SECOND  Terms ,  in  Algebra ,  are  thofe  where 
the  unknown  Quantity  has  a  Degree  lefs  than  it 
has  in  the  Term,  where  it  is -railed  to  the  high- 
eft. 

SECONDARY  Circles ,  in  reference  to  the  E- 
cliptick,  or  Circles  of  Longitude  of  the  Stars,  are 
fuch  as  palling  through  the  Poles  of  the  Ecliptick, 
are  at  Right  Angles  to  the  Ecliptick  (as  the  Meridi¬ 
an  and  Hour  Circles  are  to  the  Equinoctial.)  By 
the  help  of  thefe  ( infinitely  many  Circles,  all 
Points  in  the  Heavens  are  referred)  to  the  Eclip¬ 
tick  ;  that  is,  any  Star,  Planet,  or  other  Phceno- 
menon ,  isunderftood  to  be  in  that  Point  of  the  Eclip¬ 
tick  which  is  cut  by  the  Secondary  Semicircle  which 
pafles  through  fuch  Star  or  Pbanomenon.  And  if 
two  Stars,  Qfc.  are  thus  referred  to  the  fame  Point 
of  the  Ecliptick,  they  are  laid  to  be  in  Conjunction  * 
If  in  oppofite  Points,  they  are  Paid  to  be  in  Oppo- 
Jition  :  If  they  are  referred  to  twp  Points  at  a  Qua¬ 
drant's  Diftance ,  they  are  laid  to  be  in  a  Shear  tile 
AfpeCt :  If  the  Points  differ  a  fixth  Part  of  the 
Ecliptick,  the  Stars  are  laid  to  be  in  a  Sextile 
AfpeCt ,  civ. 

And  in  general,  all  Circles  which  interfect  one 
of  the  fix  greater  Circles  of  the  Sphere  at  Right 
Angles,  may  be  called  Secondary  Circles ;  as  the 
Azimuths,  or  Vertical  Circles,  in  refpect  of  the 
Horizon,  &c. 

SECONDARY  Planets ,  are  fuch  as  move  round 
others,  whom  they  refpect  as  the  Centre  of  their 
Motion  ;  tho’  they  move  alfo  along  with  the  Pri¬ 
mary  Planets  in  the  annual  Orbit  round  the  Sun. 
And  thefe  are  otherwife  called  the  Satellites:  Such 
is  the  Moon  to  the  Earth  ;  and  Jupiter  hath  four 
moving  round  him ;  as  Saturn,  according  to  Caf- 
fwi ,  hath  five  ;  Mars ,  Venus ,  and  Mercury ,  have 
no  Secondary  Planets  moving  round  them,  that 
have  been  yet  difeovered. 

The  learned  Dr.  Gregory ,  in  hlsAftronomia  Geom. 
&  Phyftca ,  Lib.  IV.  Ihews  and  proves  at  large. 
That  tho’  the  Motion  of  the  Primary  Planets  be 
fufficiently  fimpleand  uniform,  as  being  compound¬ 
ed  only  of  a  projedlile  Motion  forward  in  a  right 
Line,  which  is  a  Tangent  to  the  Orbit,  and  a  Gra¬ 
vitation  towards  the  Sun  at  the  Centre;  and  alfo 
being  at  fuch  vaft  Diftances  from  each  other,  that 
the  Effects  of  their  mutual  Gravitation  towards 
one  another  are  infenfible ;  yet  is  the  Matter  far 
otherwife  in  reference  to  the  Secondary  Planets. 
For  every  one  of  thefe  (altho*  it  chiefly  gravitate 
toward  its  refpective  Primary  one,  as  towards  its 
Centre)  at  equal  Diftances  from  the  Sun,  is  attract¬ 
ed  towards  him  with  equal  accelerated  Gravity 
as  the  Primary  one  is  towards  him  ;  but  at  a  great¬ 
er  Diftance  with  lefs,  at  a  nearer  Diftance  with 
greater .  From  which  double  Tendency  towards 
the  Sun,  and  towards  its  own  Primary  Planet,  the 
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Motion  of  the  Satellites ,  or  Secondary  Planets, 
comes  to  be  mightily  compounded  and  affedted 
with  many  Inequalities.  As  for  Inftance,  he 
proves, 

r.  That  the  Satellite  {hall  be  continually  accele¬ 
rated  in  its  Motion  from  the  time  of  its  Quadra¬ 
ture  with  the  Sun,  to  the  next  following  Conjun&i- 
on  or  Oppolition,  but  that  contrariwile,  from  the 
Syzygys  to  the  Quadratures,  it  (hall  be  retarded , 
and  therefore  will  not  always  move  fwifter  in  or 
near  the  Syzygys,  and  flower  near  the  Quadra¬ 
tures.  From  Whence  will  follow, 

2.  That  the  Orbits  of  thefe  Secondary  Planets 
will  be  of  a  Figure  more  circular  in  the  Quadra¬ 
tures,  than  in  the  Syzygys,  where  the  fwiftnefs  of 
the  Motion  will  make  the  Figure  of  the  Orbit  more 
Rectilinear.  And  therefore  the  Satellite  will  run 
farther  from  its  Primary  Planet  in  the  Quadratures, 
than  at  the  Syzygys ;  fo  that  the  Orbit  will  be  a 
little  Elliptical,  having  the  Primary  Planet  for  its 
Centre ;  and  the  longer  Diameter  will  coincide  with 
the  Line  of  the  Quadratures,  and  the  Ihorter  with 
that  of  the  Syzygys. 

And  thefe  Irregularities  will  arife,  if  the  Sun’s 
Power  of  perturbing  the  Motion  of  the  Satellite  be 
excluded,  and  the  Orbit  be  concen trick  with  that 
of  the  Primary  Planet.  For,  if  the  Orbit  be  ec¬ 
centrical,  it  may  happen  that  the  Satellite  {hall  be 
farther  oS  from  the  Primary  one  in  the  Syzygys, 
and  fo  move  flower,  than  it  {hall  do  at  the  Qua¬ 
dratures. 

And  when  this  is  the  Cafe,  that  the  Satellite’s 
Orbit  is  not  a  Circle  concentrick  to  the  Primary 
Orbit,  but  an  Ellipfis  in  one  of  whofe  Focus’s  the 
Primary  Planet  is  placed  ;  then  the  Motion  of  the 
Satellite  will  be  fo  difturbed  by  the  Sun,  that  as  it 
runs  into  its  Orbit,  the  Apfes  of  the  Orbit  {hall  be 
moved  fometimes  in  Confequentia ,  and  fometimes 
in  Antecedents  (whereas  he  proves  before,  that 
the  Nodes  and  Apfes  of  the  Primary  Planets  are  at 
reft.) 

3.  When  the  Plane  of  the  Satellite’s  Orbit  is 
inclined  to  the-  Plane  of  the  Primary  Orbit,  the 
Line  of  the  Nodes  of  the  Secondary  Orbit  will  be 
moved  in  Antecedents ,  with  an  angular  Motion, 
and  an  unequal  Velocity  ;  for  it  will  recede  moft 
fwiftly  when  the  Nodes  are  in  Quadrature  to  the 
Sun;  after  which,  it  will  move  flower ;  and  at  the 
Time  of  the  Nodes  being  in  the  Syzygys,  it  will  be 
perfectly  at  reft. 

4.  The  Inclination  alfo  of  the  Plane  of  the  Se¬ 
condary  Orbit  to  the  Primary  one,  will  be  con¬ 
tinually  varying,  and  will  be  greatejl  when  the 
Nodes  are  in  the  Syzygys  with  the  Sun,  and  lefs 
( cesteris  paribus  )  when  they  are  in  the  Quadra¬ 
tures  ;  and  from  the  Times  of  the  Nodes  being  in 
the  Syzygys  to  the  Quadratures,  it  will  be  always 
decreafing  ;  and  from  the  Time  of  their  being  in 
the  Quadratures  to  the  Syzygys,  continually  en- 
creafing. 

And  he  proves,  that  all  thefe  Irregularities,  whe¬ 
ther  in  any  excentrick  or  concentrick  Orbit,  will 
always  be  fomething  greater  when  the  Satellite  is 
in.  Conjunction  with  the  Sun,  than  wThen  he  is  in 
Oppojition  to  him. 

After  this,  he  proceeds  to  fhew  what  Errors  or 
Irregularities  in  the  Motion  of  thefe  Secondary 
Planets  will  be  produced  by  the  Sun,  fuppoling  the 
Primary  Planet  to  move  in  an  excentrick  Orbit 
round  the  Sun.  Of  which,  Seft.  I V,  of  the  J aid 
Book  IV. 

V  O  L.  II. 


SECONDARY  Fever, in  Phyfick ,a  Fever  which 
arifes  after  a  Crifis,  or  the  Difcharge  of  fome  morbid 
Matter,  as  after  the  Declenfion  of  the  Small-Pox 
or  Meajles ,  &c. 

SECRETION,  is  the  Separation  of  one  Fluid 

from  another  in  the  Body  of  an  Animal  or  Vegeta¬ 
ble,  by  the  Means  of  Glands,  or  fomething  analo¬ 
gous  to  them. 

Dr.  Havers  in  his  OJlealogia ,  explains  Glandular 
Secretion ,  by  obferving,  firft.  That  all  Motion  in 
its  proper  Tendency  is  direCt  (which  is  exaCtly 
right)  and  that  the  Glands  which  are  feated  on  the 
fides  of  the  Arteries  all  over  the  Body,  are  fo  pla¬ 
ced,  as  to  favour  the  Motion  of  any  Particles  that 
ftrike  againft  them  in  a  Right  Line,  more  than  the 
Veins ;  and  having  Pores  adapted  to  the  Figure  of 
the  Particles  which  they  feparate,  the  Particles  en¬ 
deavour  in  their  Motion  to  get  into  thofe  Glandules ; 
and  being  there  received,  are  feparated  and  diftin- 
guifhed  from  the  reft  of  the  Mafs  of  Blood,  and  fo 
afl'ume  the  Form  of  that  Liquor,  which  we  find  fe¬ 
parated  by  every  Gland.  And  that  the  Glands  are 
fo  fnuated  as  to  favour  the  Motion  of  a  Particle  in 
a  Right  Line  more,  than  the  Veins,  he  faith,  is  ap¬ 
parent  from  Obfervation  of  the  gradual  Conftrudfi- 
on  of  the  Arterial  Channel. 

SECT  A  Curies,  is  Suit  and  Service  done  by  Te¬ 
nants  at  the  Court  of  their  Lord. 

SECT  A  Schirarum  &  Hundredorum ,  was  the 
Attendance,  Suit  and  Service  done  by  Tenants  in 
the  County  and  Hundred  Courts  ;  and  Quietos  ejje 
de  hac  Seft  a,  was  a  Privilege  to  be  exempt  from 
fuch  Cuftomary  Service. 

SECTA  ad  Curiam ,  is  a  Writ  that  lies  againft 
him  who  refufes  to  perform  Suit  either  to  the  Court 
or  Court-Baron. 

SECTA  facienda  per  illam  qucehabet  eeniciam 
partem,  is  a  Writ  to  compel  the  Heir  that  hath  the 
Elder’s  Part  of  the  Co-heirs  to  perform  Service  for 
all  the  Co-parteners. 

SECTA  unica  tantum facienda pro plurihus  hcere- 
ditatibus ,  ‘is  a  Writ  that  lies  for  that  Heir  that  is 
diftrained  by  the  Lord  to  more  Suits  than  one,  in 
refpeft  of  the  Land  of  diverle  Heirs  defcended  unto 
him. 

SECT IO  Ccsfaria.  See  Hyferatomotocia. 

SECTION  Conick,  is  the  Figure  made  by  the 
Solidity  of  a  Cone’s  being  fuppoled  to  be  cut  by  a 
Plane. 

If  the  Seftion  be  made  by  the  Axis,  or  through 
the  Vertex,  the  Figure  arifing  is  a  Triangle.  If 
by  a  Plane,  parallel  to  the  Bafe  of  the  Corner, 
or  fubcontrarily  pofited,  the  Figure  produced  is  a 
Circle. 

If  the  S eft  ion  be  made  parallel  to  one  fide  of 
the  Cone,  the  Figure  produced  is  a  Parabola :  If 
through  both  fides  of  the  Cone,  it  is  an  Ellipfis ; 
and  if  through  one  fide  of  the  Cone,  through  the 
Bafe,  and  not  parallel  to  the  other  fide  of  the  Cone, 
it  is  an  Hyperbola. 

Archimedes ,  Euclid,  and  other  ancient  Mathe¬ 
maticians,  called  that  only  a  Conick  Seftion,  when 
the  Plane  cutting  the  Cone  was  at  right  Angles  to 
the  fide  of  the  Cone  ;  and  according  as  the  Angle 
made  by  the  fides  of  the  Cone  meeting  in  the  Ver¬ 
tex,  as  it  was  a  right,  obtufe ,  or  acute  one,  they 
called  it  the  Seftion  of  Right-angled,  Obtufe- angled, 
or  Acute-angled  Cone.  By  which  Words  they  un- 
derftood  what  we  now  call  the  Parabola,  the  Ply- 
perbola,  and  the  Ellipfis :  which  three  Seftion s  (as 
alfo  the  Circle  )  Apollonius  Pergcsus  ( juftly  called 
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Magnus  Geometra )  found  out  to  be  producible  in 
any  Cone,  according  to  the  four  ways  of  cutting  it, 
as  above-mentioned. 

SECTION,  in  Mathematich ,  lignifies  the  cut¬ 
ting  of  one  Plane  by  another,  or  a  Solid  by  a 
Plane. 

The  common  Section  of  two  Planes  is  always  a 
right  Line,  being  the  Line  fuppofed  to  be  drawn 
on  one  Plane  by  the  Se&ion  of  the  other,  or  by  its 
Entrance  into  it. 

SECTION  of  a  Building ,  in  Architecture^  is 
underftood  of  the  Perfile  or  Delineation  of  its 
Heights  and  Depths  raifed  on  the  Plane ;  as  if  the 
Fabrick  were  cutafunder  to  difcover  the  Infide. 

SECTIS  non  faciendis ,  is  a  Writ  that  lies  for  a 
Woman,  who,  for  her  Dower,  ought  not  to  per¬ 
form  Suit  of  Court. 

SECTIONES  Sequentes ,  is  a  Term  in  Conicks 
arifing  thus : 


ilrated,  that  fimilar  Triangles  have  their  homolo¬ 

gous  Sides  proportional.  An  Idea  of  its  Foundati- 


A 


on  may  be  conceived  thus ;  Let 
the  Lines  A  B,  A  C  {Fig.  i.) 
reprefent  the  Legs  of  the  Sector , 
and  AD,  A  E,  two  equal  Sec¬ 
tions  from  the  Centre.  If  now 
the  Points  C,  B  and  D,  E  be 
connected,  the  Lines  C  B  and 
D  E  will  be  parallel ;  there¬ 
fore  the  T riangles  A  D  E,  A  B  C  fimilar,  and  con- 
fequently  the  Sides  AD,  D  E,  A  B  and  B  C  pro¬ 
portional  :  That  is,  as  A  D  :  D  E  : :  A  B  :  B  C ; 
whence  if  A  D  be  the  half,  third  or  fourth  Part  of 
A  B,  D  E  will  be  a  half,  third  or  fourth  Part  of 
C  B,  and  the  fame  holds  of  all  the  reft.  If,  there¬ 
fore,  A  D  be  the  Chord,  Sine  or  Tangent  of  any 
Number  of  Degrees  to  the  Radius  A  B,  D  E  will 
be  the  fame  to  the  Radius  B  C. 


Let  there  be  two  Right  Lines,  as  A  B,  C  D, 
mutually  interfering  each  other  in  E  ;  which 
Point  E  is  fuppofed  to  be  the  Common  Centre  of 
the  oppofite  Hyperbolick  Sections ,  F  G,  H  I, 
and  whofe  common  Afymptotes  the  propofed  Lines 
A  B,  CD,  alfo  are-  In  this  particular  Cafe,  the 
Sections  G  F,  and  H  I,  are  called  SeCtiones  Sequen- 
tis ,  becaufe  they  are  placed  following  one  another 
in  the  Contiguous  Angies  of  two  interfering 
R  ight  Lines. 

And  if  the  determinate  Diameter  H  G,  of  one 
of  the  SeCtiones  Sequentes  (which  is  coincident  with 
the  fuppofed  indeterminate  Diameter  of  its  Oppo¬ 
fite)  be  equal  to  the  Vertical  Tangent  K  L,  appli¬ 
ed  between  the  Afymptotes  in  the  Point  G,  of  the 
Diameter  GF,  then  Apollonius  calls  fuch  Sections 
Conjugate  Sections. 

SECTOR,  is  an  Inftrument  made  of  Wood, 
Ivory,  Brafs,  (Ac.  with  a  Joint,  and  fometimes  a 
Piece  to  turn  out  to  make  a  true  Square,  with 
Lines  of  Sines,  Tangents,  Secants,  Equal  Parts, 
Rhumbs,  Polygons,  Hours,  Latitudes,  Metals,  So¬ 
lids,  &c.  and  is  generally  ufeful  in  all  the  Pra&i- 
cal  Parts  of  the  Mathematicks,  and  particularly 
contrived  for  Navigation ,  Surveying ,  Ajlronomy , 
Dyalling ,  Projection  of  the  Sphere ,  he.  By  Gun- 
ter ,  Fojler ,  Collins ,  and  others.  There  are  like- 
wife  Sectors  for  Fortification  and  Gunnery ,  by  Sir 
‘Jonas  Moor. 

The  great  Advantage  of  the  Sector  above  any 
other  Rule  or  Plain-Scale,  is  that  all  its  Lines  can 
be  accommodated  to  any  Radius;  which  is  done  by 
taking  off  allDivifions  Parallelwife,  and  not  Length- 
wife.  The  Ground  of  which  Practice  is  this,  that 
Parallels  to  the  Bafe  of  any  Plain  T riangle,  bear  the 
fame  Proportion  to  it  : :  As  the  Parts  of  the  Legs 
above  the  Parallel  do  to  the  whole  Legs. 

The  Sector  is  founded  on  the  fourth  Propofition 
of  the  fixth  Book  of  Euclid ;  where  it  is  demons 


Defcription  of  the  SECTOR. 

The  Sector  confifts  of  two  equal  Rules,  or  Legs, 
of  Brafs  or  other  Matter,  rivetted  together,  but  fo 
as  to  move  eafy  on  the  Rivet.  See  its  Figure ,  Fig. 
15.  On  the  Faces  of  the  Inftrument  are  placed 
feveral  Lines ;  the  principal  are  the  Line  of  equal 
Parts,  Line  of  Chords,  Line  of  Sines,  Line  of 
Tangents,  Line  of  Secants,  and  Line  of  Poly¬ 
gons. 

The  Line  of  equal  Parts,  called  alfo  Line  of 
Lines,  marked  L,  is  a  Line  divided  into  an  hun¬ 
dred  equal  Parts;  and,  where  the  Length  of  the  Leg 
will  allow  it,  each  is  fubdivided  into  Halves  and 
Quarters.  ’Tis  found  on  each  Leg,  on  the  fame 
Side,  and  theDivifions  number’d  1,  2,  3,  4,  (Ac. 
to  1  o,  which  is  near  the  Extremity  of  each  Leg. 
Note.  In  Practice,  1  is  taken  for  10,  or  1 00,  or 
1000,  or  10000,  (Ac.  as  Occafion  requires,  in 
which  Cafes  2  is  taken  for  20,  or  200,  or  2000, 
(Ac.  and  fo  of  the  reft.  The  Line  of  Chords, 
mark’d  C  on  each  Leg,  is  divided  after  the  ufual 
manner,  and  number’d  10,  20,  30,  (Ac.  to  60; 
fee  Chord.  The  Line  of  Sines,  denoted  on  each 
Leg  by  the  Letter  S,  is  a  Line  of  Natural  Sines , 
number’d  10,  20,  30,  (Ac.  to  90;  fee  Sines. 
Line  of  Tangents,  denoted  on  each  Leg  by  the 
Letter  T,  is  a  Line  of  Natural  Tangents,  num¬ 
ber’d  to  10,  20,  30,  £57.1045.  Befides  which,  is 
another  little  Line  of  Tangents  on  each  Leg,  com¬ 
mencing  at  45  Deg.  and  extending  to  75  Deg.  de¬ 
noted  by  the  Letter  t ;  fee  Tangent.  Line  of  Se¬ 
cants,  denoted  on  each  Leg  by  the  Letter  S,  is  a 
Line  of  Natural  Secants,  number’d  10,  20,  30, 
(Ac.  to  75  Deg.  and  commencing  not  from  the 
Centre  of  the  Inftrument,  but  at  two  Inches  di- 
ftant  therefrom  ;  fee  Secant.  Line  of  Polygons, 
denoted  by  the  Letter  P  on  each  Leg,  is  a  Line 
number’d  4,  5,  6,  (Ac.  to  12,  which  falls  three 
Inches  fhort  of  the  Centre  of  the  Inftrument ;  fee 
Polygon. 

Befide  thefe  Lines,  which  are  effential  to  the 
Sector ,  there  are  others  placed  near  the  outward 
Edges  on  both  Faces,  and  parallel  thereto,  which 
are,  in  all  refpedls,  the  fame  as  in  Gunter's  Scale , 
and  ufed  after  the  fame  manner.  Such  are  the 
Line  of  Artificial  Sines,  mark’d  S  ;  the  Line  of 
Artificial  Tangents ;  a  Line  of  12  Inches,  mark’d 
In.;  and  Gunter's  Line  of  Numbers,  mark’d  N. 
For  the  Ufes  of  all  which,  fee  Gunter's  Scale. 
There  are  fometimes  other  Lines  placed,  to  fill  the 
.  vacant 
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vacant  Places,  as  the  Lines  of  Hours,  Latitudes,  and 
Inclinations  of  Meridians,  which  are  ufed  the  lame 
as  on  common  Scales.  See  Scales. 

The  Lines  found  by  the  Seftor  are  of  two  Kinds, 
Lateral  and  Parallel.  The  firll  are  fuch  as  are 
found  by  the  Tides  of  the  S  eft  or,  as  A  B,  AC;  the 
latter  fuch  as  go  acrofs  from  one  Leg  to  the  other, 
as  D  E,  C  B.  Note,  The  Order  of  the  L^nes  in  the 
newer  Seftors,  is  different  from  what  it  is  in  the  old 
ones ;  for  the  lame  Line  is  not  now  put  at  the  fame 
Diftance  from  the  Edge  of  both  Legs;  but  the 
Line  of  Chords,  E.  gr.  is  innermoft  upon  the  one, 
and  the  Line  of  Tangents  on  the  other.  The  Ad¬ 
vantage  thereof  is,  that  when  the  Inftrument  is  fet 
to  a  Radius  for  the  Chords,  it  ferves  alfo  for  the 
Sines  and  Tangents  without  ftirring  it ;  for  the 
Parallel  betwixt  60  and  60  of  the  Chords,  90  and 
90  of  the  Sines,  and  45  and  45  of  the  Tangents, 
are  all  equal. 

The  Ufe  of  the  Line  of  Equal  Parts  on  the 
SEC  TO  R. 

1.  To  divide  a  given  Line  into  any  Number  of 
equal  Parts,  E.  gr.  feven.  Take  the  given  Line 
in  your  Compares,  and  refting  one  Foot  in  a  Di- 
vifion  of  the  Line  of  equal  Parts,  that  may  eafily 
be  divided  by  feven,  E.  gr.  70,  whole  feventh  Part 
is  1  o  Open  the  Seftor  ’till  the  other  Point  falls 
exactly  on  70,  in  the  fame  Line  in  the  other  Leg. 
In  this  Difpofition,  applying  one  Point  of  the  Com- 
palfes  to  1  o,  in  the  lame  Line,  fhut  them  ’till  the 
other  fall  in  1  o  in  the  fame  Line  of  the  other  Leg. 
This  Aperture  will  be  the  feventh  Part  of  the  given 
Line.  Note,  If  the  Line  to  be  divided  be  too  long 
to  be  applied  to  the  Legs  of  the  Seftor,  only  divide 
one  Half,  or  one  Fourth  by  feven,  and  the  Double 
or  Quadruple  thereof  will  be  the  feventh  Part  of 
the  Whole. 

2.  To  meafure  the  Lines  of  the  Perimeter  of  a 
Polygon,  one  of  which  contains  a  given  Number  of 
equal  Parts:  Take  the  given  Line  in  your  Com- 
pafles,  and  fet  it  over  upon  the  Line  of  equal  Parts, 
to  the  Number  of  Parts  on  each  fide  exprefling  its 
Length.  The  Seftor  remaining  thus,  let  off  the 
Length  of  each  of  the  other  Lines  parallel  to  the  for¬ 
mer^  and  the  Numbers  each  of  them  falls  on  will 
exprels  their  Lengths. 

3.  A  Right  Line  being  given,  and  the  Number  of 
Parts  it  contains,  E.  gr.  120,  take  from  it  a  lefs 
Line,  containing  any  Number  of  the  fame  Parts, 
E.  gr.  25.  Taking  the  given  Line  in  your  Com- 
pafles,  open  th e  Seftor  ’till  the  two  Feet  fall  on  1  20 
on  each  Leg;  then  the  Diftance  from  25  to  25 
gives  the  Line  required. 

4.  To  find  a  third  Proportional  to  two  given 
Lines,  and  a  Fourth  to  three  :  For  the  firft,  take 
the  Length  of  the  firft  given  Line  in  your  Com¬ 
paffes,  and  lay  it  off  on  the  Line  of  equal  Parts 
from  the  Centre,  to  find  the  Number  where  it  ter¬ 
minates:  Then  open  the  Seftor,  ’till  the  Length  of 
the  fecond  Line  be  included  in  the  Aperture  of  the 
Extreme  of  the  firft.  The  Seftor  remaining  thus, 
lay  off  the  Length  of  the  fecond  Line  on  one  of 
the  Legs,  from  the  Centre,  and  note  the  Number 
where  it  terminates  ;  the  Diftance  between  that 
Number  on  the  two  Legs,  gives  the  third  Propor¬ 
tional.  In  the  fecond  Cafe,  .take  the  fecond  Line 
in  your  Compafies,  and  opening  the  Seftor,  apply 
this  Extent  to  the  Ends  of  the  firft,  laid  off  from 
the  Centre  on  both  Legs.  The  Seftor  thus  open’d. 


lay  off  the  third  Line  from  the  Centre,  and  the  Ex¬ 
tent  between  the  N^umber  where  it  terminates  on 
both  Legs,  is  the  fourth  Proportional. 

5.  To  divide  a  Line  in  any  given  Proportion, 
E.  gr.  into  two  Parts,  which  fhall  be  to  each  other 
as  40  to  70,  add  the  two  Numbers  together,  their 
Sum  is  no.  Then  between  your  Compafies  take 
the  Line  propofed,  which  fuppofe  165,  and  open 
the  Seftor  ’till  this  Diftance  reach  from  1 10  to  no 
on  both  Legs.  The  Seftor  thus  open’d,  take  the 
Extent  from  40  to  40,  as  alfo  from  70  to  70,  the 
firft  will  give  60,  the  laft  105,  which  will  be  the 
Parts  propos’d  for  40,  70,  60,  105. 

6.  1  o  open  the  Seftor,  fo  as  the  two  Lines  of 
equal  Parts  may  make  a  Right  Angle,  find  three 
Numbers  that  may  exprefs  the  Sides  of  a  Right-an¬ 
gled  Triangle^  as  3,  4,  5,  or  their  Equimultiples, 
as  60,  80,  100.  Take  then  in  your  Compaffes 
the  Diftances  from  the  Centre  to  100  ;  and  open 
the  Seftor  ’till  one  Point  fet  upon  80,  the  other  full 
upon  60,  in  the  other  Leg ;  then  do  the  two  Lines 
of  equal  Parts  include  a  right  Angle. 

7.  To  find  a  right  Line  equal  to  the  Circumfe¬ 
rence  of  a  Circle,  the  Diameter  of  a  Circle  being 
to  the  Circumference  nearly  as  50  to  157;  take 
the  Diameter  in  your  Compafies,  and  fet  it  over 
on  the  Legs  of  your  Seftor  from  50  to  50.  The 
Seftor  thus  opened,  take  the  Diftance  from  1  57  to 
157  in  your  Compaffes,  that  will  be  your  Grcum- 
ference  required. 

The  Ufe  of  the  Line  of  Chords  on  the  S  E  C  TO  R. 

1.  To  open  the  Seftor,  fo  as  the  two  Lines  of 
Chords  may  make  an  Angle  of  any  Number  of  De¬ 
grees,  E.  gr.  40  :  Take  the  Diftance  from  the  Jo'nt 
to  40,  the  Number  of  Degrees  propofed,  on  the 
Line  of  Chords  ;  open  the  Seftor ,  ’till  the  Diftance 
from  60  to  60,  on  each  Leg,  be  equal  to  the  afore- 
faid  Diftance  of  40  ;  then  does  the  Line  of  Chords 
make  the  Angle  required. 

2.  The  Seftor  being  opened,  to  find  the  Degrees 
of  its  Aperture,  take  the  Extent  from  60  to  60, 
and  lay  it  on  the  Line  of  Chords  from  the  Centre  ; 
the  Number  whereon  it  terminates  fhews  the  De¬ 
grees  of  its  opening.  By  applying  Sights  on  the 
Line  of  Chords,  the  Seftor  may  be  ufed  to  take 
Angles,  as  a  Surveying  Inftrument. 

3.  To  make  an  Angle  of  any  given  Number  of 
Degrees,  with  a  given  Line.  On  the  given  Line 
deferibe  a  Circular  Arch,  the  Centre  whereof  is  the 
Point  whereon  the  Angle  is  to  be  made.  Set  off  the 
Radius  from  60  to  60,  and  the  Seftor  remaining 
thus  opened,  take  the  Diftance  of  the  two  Num¬ 
bers  on  each  Leg,  exprefling  the  propofed  Degrees, 
and  lay  it  from  the  Line  upon  the  Arch  defenbed. 
Laftly,  drawing  a  Line  from  the  Centre,  through 
the  End  of  the  Arch,  it  will  make  the  Angle  pro¬ 
pofed. 

4.  To  find  the  Degrees  a  given  Angle  contains : 
About  the  Vertex  deferibe  an  Arch,  and  open  the 
Seftor,  ’till  the  Diftance  from  60  to  60  on  each  Leg 
be  equal  to  the  Radius  of  the  Circle  :  Then  taking 
the  Chord  of  the  Arch  between  the  Compafies,  and 
carrying  it  on  the  Legs  of  the  Seftor,  fee  what 
equal  Number  on  each  Leg  the  Point  of  the  Com- 
pafles  fall  on  :  This  is  the  Quantity  of  Degrees  the 
given  Angle  contains. 

5 .  To  take  an  Arch  of  any  Quantity  from  off  the 
Circumference  of  a  Circle.  Open  the  Seftor,  ’till 
the  Diftance  from  60  to  60  be  equal  to  the  Radius 

of 
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of  the  given  Circle :  Then  take  the  Extent  of  the  Degrees  on  the  fame,  will  be  the  Tangent  to  70  to 
Chord,  of  the  Number  of  Degrees,  on  each  Leg  three  Inches  Radius. 

of  the  Settor,  and  lay  it  off  on  the  Circumference  To  find  the  Secant  of  an  Arch,  make  the  given 
of  the  given  Circle.  By  this  Ufe  may  any  regular  Radius  the  Aperture  between  o  and  o  on  the  Lines 
Polygon  be  defcribed  in  a  given  Circle,  as  well  as  of  Secants  ;  then  will  the  Aperture  of  10  and  10, 
by  the  Line  of  Polygons.  or  70  and  70,  on  the  faid  Lines,  give  the  Tangent 

of  1  o  or  70. 

The  Ufe  of  the  Line  of  Polygons  of  the  SECTOR.  If  the  Converfe  of  any  of  thefe  things  were  re¬ 
quired  ;  that  is,  if  the  Radius  be  required,  to  which 
1.  To  infcribe  a  Regular  Polygon,  in  a  given  a  given  Line  is  the  Sine,  Tangent  or  Secant,  ’tis 
Circle.  Take  the  Semi-diameter  of  a  given  Circle,  but  making  the  given  Line,  if  a  Chord  be  the  A- 
in  the  Compafles,  and  adjufl  it  to  the  Number  6,  perture  on  the  Line  of  Chords  between  10  and  10, 
on  the  Line  of  Polygons  on  each  Leg  of  the  Setter  :  and  then  the  Settor  will  Hand  at  the  Radius  requi- 
Then  the  Sett  or  remaining  thus  opened,  take  the  red;  that  is,  the  Aperture  between  60  and  60,  on 


Diftance  of  the  two  equal  Numbers,  exprefiing 
the  Number  of  Sides  the  Polygon  is  to  have.  E. 
gr.  the  Diftance  from  5  to  5  for  a  Pentagon,  from 
7  to  7  for  a  Heptagon,  &c.  Thefe  Diftances  car¬ 
ried  about  the  Circumference  of  the  Circle,  will  di¬ 
vide  it  into  fo  many  equal  Parts. 

2.  To  deferibe a  regular  Polygon,  E.gr.  a  Pen¬ 
tagon  on  a  given  right  Line.  Take  the  length  of 
the  Line  in  the  Compafles,  and  apply  it  to  the  Ex¬ 
tent  of  the  Number  5,  5,  on  the  Lines  of  Polygons. 
The  Sett  or  thus  opened,  upon  the  fame  Lines  take 
the  Extent  from  6  to  6,  this  will  be  the  Semi-dia¬ 
meter  of  the  Circle  the  Polygon  is  to  be  inferibed  in. 
If  then  with  this  Diftance  from  the  Ends  of  the 
given  Line,  you  deferibe  two  Arches  of  a  Circle, 
their  Interfedtion  will  be  the  Centre  of  the 
Circle. 

3.  On  a  right  Line,  to  deferibe  an  Ifofceles 
T riangle.  Having  the  Angles  at  the  Bafe,  double 
thofe  at  the  Vertex  :  Open  the  Settor’ixW  the  Ends 
of  the  given  Line  fall  on  1  o  and  1  o,  on  each  Leg : 
Then  take  the  Diftance  from  6  to  6  ;  this  will  be 
the  length  of  the  two  equal  Sides  of  the  Tri¬ 
angle. 

The  Ufe  of  the  Lines  of  Sines ,  Tangents ,  and 
Secants  on  the  S  E  C  T O  R. 

By  the  feveral  Lines  difpofed  on  the  Setter ,  we 
have  Scales  to  feveral  Radius’s  ;  fo  that  having  a 
Length,  or  Radius  given,  notexceedmg  the  Length 
of  the  Settor ,  when  opened,  we  find  the  Chord, 
Sine,  &fr.  thereto:  E.gr.  Suppofe  the  Chord, 
Sine  or  Tangent  of  10  Degrees,  to  a  Radius  of 
3  Inches,  required.  Make  3  Inches  the  Aperture 
between  60  and  60,  on  the  Line  of  Chords  on  the 
two  Legs ;  then  will  the  fame  Extent  reach  from 
45  to  45  on  the  Line  of  Tangents,  and  from  90  to 
90  on  the  Line  of  Sines  on  the  other  Side ;  fo  that 
to  whatfoever  Radius  the  Line  of  Chords  is  fet,  to 
the  fame  are  all  the  other  fet.  In  this  Difpofition 
therefore,  if  the  Aperture  between  10  and  10,  on 
the  Lines  of  Chords,  be  taken  with  the  Compafles, 
it  will  give  the  Chord  of  1  o  Degrees.  If  the  Aper¬ 
ture  between  r  o  and  1  o  be  in  like  manner  taken  on 
the  Line  of  Tangents,  it  gives  the  Tangent  of  10 
Degrees. 

If  the  Chord  or  Tangent  of  70  Degrees  were 
required ;  for  the  Chord  the  Aperture  of  half  the 
Arch,  viz.  35,  muftbe  taken  as  before;  which 
Diftance  repeated  twice,  gives  the  Chord  of  70 
Degrees. 

To  find  the  Tangent  of  76  Degrees  to  the  fame 
Radius,  the  fmall  Line  of  Tangents  mull  beufed, 
the  other  only  reaching  to  45.  Making  therefore 
three  Inches  the  Aperture  between  45  and  45  on 
the  fmall  Line,  the  Extent  between  70  and  70 


the  faid  Line,  is  the  Radius.  If  the  given  Line 
were  a  Sine,  Tangent  or  Secant,  ’tis  but  making 
it  the  Aperture  of  the  given  Number  of  Degrees  45 
and  45  on  the  Tangents,  of  o  and  o  on  the  Secants, 
be  the  Radius. 

The  Ufe  of  the  S  E  C  T  O  R  in  Right-angled 
Trigonometry. 

CASE  I. 

^Hypothenufe  B  C  500  ^  Required  thfc 
Given  the  ^  Angle  C  37 0  >  Perpend.  A  B, 

C Angle  B  53*  j  and  Bafe  B  C? 


B 


Rule.  Take  500  from  the  Line  of  Lines,  and 
fet  as  a  Parallel  from  90  to  90  on  the  Lines  of  Sines; 
then  the  Extent  from  37  to  37  on  the  Sines  will  be 
300,  the  Length  of  the  Perpendicular ;  and  the 
Extent  from  53  to  53  on  the  Sines  will  be  400,  the 
Length  of  the  Bafe. 


CASE  II. 

r  Angle  B  5  30  9  Required  the 

Given thet  Angle  C  370  Mlypoth.  B  C 

(.Perpendicular  A  B  300  jandBafe  AC? 

Rule.  Take  300  in  the  Compafles,  and  fet  as  a 
Parallel  from  37  to  37  on  the  Lines  of  Sines;  then 
the  parallel  Diftance  from  90  to  90  on  the  Sines 
will  be  500,  when  meafured  on  the  Line  of  Lines, 
for  theHypothenufe  ;  and  the  parallel  Diftance  from 
53  to  5  3  on  the  Sines,  will  be  400  for  the  Bafe. 

CASE  III. 

C  Angle  B  530  Required  the  Hypothe- 
Given the Angle  C  370  Jmufe  B  C,  andPerpen- 
C  Bale  A  C  400  J  dicular  A  B  ? 

Rule.  Take  400  in  the  Compafles,  and  fet  as  a 
Parallel  from  5  3  to  5  3  on  the  Lines  of  Sines ;  then 
the  Parallel  Diftance  from  90  to  90  on  the  Sines, 
will  be  500  for  the  Hypothenufe  ;  and  the  parallel 
Diftance  from  37  to  37  on  the  fame  Lines,  will  be 
300  for  the  Perpendicular,  as  was  required. 

A  CASE 
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CASE  IV. 


CASE  II. 


Given  rhp  $  HyP°th*  B  C  500  ?  Required  the  Angles 
vjiven  me  ^ perpend>  A  B  300S  B  &  C  &  BafeAC? 

Rule.  Take  500  and  fet  as  a  Parallel  from  go  to 
90  on  the  Lines  of  Sines  ;  then  take  300  and  apply 
as  a  Parallel  on  the  Lines  of  Sines,  and  the  Com- 
pafles  will  fall  in  37  and  37  for  the  Angle  C,  which 
fubftraded  from  90,  leaves  53  for  the  Angle  B,  and 
the  parallel  Diftance  from  53  to  53  will  be  400  for 
the  Bafe  required. 


CASE  V. 


rHypoth.B  C  500  s  Required theAngles 
Given  the  '  VB  and  C  and  the 

l  Bafe  A  C  400  J  Perpendicular  A  B  ? 


Rule.  Take  500  and  fet  as  a  Parallel  from  90  to 
90  on  the  Lines  of  Sines ;  and,  the  Seftor  remaining 
in  that  Pofition.,400  applied  as  a  Parallel  on  the  Lines 
of  Sines  will  fall  in  5  3  and  5  3  for  the  Angle  B,  which 
fubftradted  from  90,  leaves  37  for  the  Angle  C  j 
then  the  parallel  Diftance  from  37  to  37  on  the 
Sines  will  be  300  for  the  Perpendicular,  aS  was  re¬ 
quired. 


CASE  VI. 

r  Perpend.  A  B  300  ->  Required  theAngles 
Given  the  J  vB  and  C,  and  the 

C  Bafe  A  C  406  j  Hypothenufe  BC  ? 


Rule.  Take  300  from  the  Line  of  Lines,  and  fet 
as  a  Parallel  from  45  to  45  on  the  Lines  of  Tan¬ 
gents  j  the  Senior  remaining  at  that  opening,  take 
400  and  apply  as  a  Parallel  on  the  Tangents,  the 
Compaftes  will  fall  in  53  and  53  for  the  Angle  B, 
which  fubftradted  from  90,  leaves  37  for  the  An¬ 
gle  C  ;  laftly,  taking  300  in  the  Compaftes,  and 
fetting  as  a  Parallel  from  37  to  37  on  the  Sines,  the 
parallel  Diftance  from  90  to  90  on  the  Sines,  will 
be  500  for  the  Hypothenufe. 


The  Ufe  of  the  SECTOR  in  Oj.y  ue>  Right- 
lined  Triangles. 

CASE  I. 

^  Angle  A  55°\ 

r ,  \  Angle  B  zo°(  Required  the  Sides 
Given  the  JAn„lcC  ,0J„>  ACandBC? 

(Side  A  B  14s  ) 


Rule.  Take  145  and  fet  as  a  Parallel  on  the 
Sines  from  75,  the  Complement  of  105,  to  75 
on  the  Sines,  and  the  Parallel  from  5  5  t0  55  on 
the  Sines  will  be  125  for  the  Side  B  C  ;  alfo  the 
Parallel  from  20  to  zo  on  the  Sines  will  be  51  for 
the  Side  A  C, 


(  Side  A  C  46  -p  Required  the  Angles 

Given  the  <!  Side  B  C  64  C  B  and  C,  and  the 

'-Angle  A  46°  30'  3  Side  A  B  ? 

Rule.  Make  64  a  Parallel  at  46°  30*,  and  then 
46  applied  as  a  Parallel,  will  fall  in  3 1°  25' on  the 
Sines,  for  the  Angle  B  ;  then  the  Sum  of  the  An¬ 
gles  A  and  B  fubftra&ed  from  1 8o°,  leaves  the  An¬ 
gle  C  1020  5';  laftly,  open  th  Sector  fo  that  the 
Lines  of  Lines  may  make  an  Angle  of  102®  5', 
and  the  parallel  Diftance  from  64  on  the  one  Leg 
to  46  on  the  other,  will  give  86  for  the  Side 
A  B. 


CASE  III. 

^-Side  A  C  32  Required  the  Angles 
Given  the  JSide  A  B  74  \  B  and  C,  and  the 
£  Angle  A  68  J  Side  B  C  ? 

Rule.  Open  the  Sector  ’till  the  Lines  of  Sines 
make  an  Angle  of  68  Degrees,  then  the  parallel 
Diftance  from  52  to  74  on  the  Lines  of  Lines  will 
be  7  3  for  the  Side  B  C ;  then,  by  Cafe  3d,  the  Angle 
B  will  be  found  to  be  410  30',  and  the  Angle  C 
7°°  3°  • 


CASE  IV. 


Given  the 


Side  A  B  926  ^ 
Side  AC  558V 
Side  B  C  702  3 


Required  the  Angles 
A,  B  and  C  ? 


Rule.  Make  the  Sides  A  B,  AC,  Laterals  on  the 
Lines  of  Sines,  and  fet  over  B  C  as  a  Parallel  in 
their  Terms;  then  the  opening  of  the  Lines  of 
Sines  will  be  the  Angle  A  490  8',  and  by  fetting  A  6 
and  B  C  as  Laterals,  and  A  C  as  a  Parallel,  the  Lines 
of  Sines  will  be  open  to  the  Angle  B  36°  57'; 
laftly,  the  Sum  of  the  Angles  A  and  B  fubftrafted 
from  180,  leaves  930  55  for  the  Angle  C. 


The  Ufe  of  the  S  EC  TO  R  in  Spherical 
Trigonometry. 

C  A  S  E  I. 


Required  the 
Side  C  B  ? 


Rule.  Take  the  Lateral  of  20°  from  the  Line 
of  Sines,  and  fet  as  a  Lateral  from  90  to  90  on  the 
faid  Lines ;  then  the  Parallel  of  43  0  when  meafur’d 
from  the  Centre  will  give  on  the  Sines  1 30  3°'j  the 
Side  required. 
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CASK  II. 

,  ^Hypothenufe  AC  43 0  ?  Required  the 
Uiven  the  \  P(?rpendic.  B  C  7  6°  30'  S  Bafe  A  B  > 

Rule.  Take  the  Radius  and  fet  as  a  parallel  Sine 
to  the  given  Perpendicular ;  then  take  the  Parallel 
of  the  Sine  Complement  of  the  Hypothenufe  470, 
meafur’d  as  a  Lateral  on  the  Sines,  will  give  490  25  , 
their  Complement  of  the  Bafe  requir’d;  confe- 
quently  the  Bafe  itfelf  will  be  40 0  35'. 

To  defcribe  an  Ellipfis ,  by  having  the  Tranfuerfe 
A  B  and,  Conjugate  Diameters  E  D  given. 


E 


Rule.  Make  A  C  a  Parallel  from  90  to  90  on 
the  Sines ;  then  divide  the  Line  A  C  into  a  Line 
of  Sines,  by  taking  the  parallel  Extents  of  the  Sine 
of  each  Degree,  or  of  every  tenth  Sine,  on  the 
Legs  of  the  S  eft  or  in  your  Compafles,  and  laying 
them  off  from  the  Centre  C  :  From  each  Divifion 
raife  Perpendiculars  both  ways ;  then  find  Points  in 
thofe  Perpendiculars,  through  which  the  Ellipfis 
muftpafs,  thus:  Take  the  Semi-conjugate  Diame¬ 
ter  CE  between  your  Compafles,  and  open  the 
Seftor  ’till  the  Aperture  of  90  and  90  on  the  Line 
of  Sines  be  equal  thereto  :  Then  take  the  paral- 
kl  Sines  of  each  Degree  of  the  Line  of  Sines  of  the 
Seftor ,  and  lay  them  off  on  thofe  Perpendiculars 
drawn  through  their  Complements  in  the  Line  of 
Sines  A  C  ;  thus  will  you  have  two  Points  in  each 
Perpendicular,  through  which  the  Ellipfis  muftpafs. 
E.  gr.  The  Seftor  ftill  remaining  the  fame,  take 
the  Diftance  from  80  to  80  on  the  Lines  of  Sines  in 
your  Compafles,  and  fetting  one  Foot  in  the  Point 
1  o,  on  the  Line  AC,  with  the  other  make  the  Points 
a  and  b  in  the  Perpendiculars  pafling  through  that 
Point ;  then  will  a  and  b  be  the  two  Points  in  the 
Perpendicular  through  which  the  Ellipfis  mull  pafs. 
All  the  other  Points,  found  after  the  fame  manner, 
being  conne&ed,  will  give  the  Semi-Ellipfis  DAE; 
and  the  other  half  may  be  drawn  after  the  fame 
manner. 

SECTC^l  of  a  Circle,  is  amixt  Triangle  com¬ 
prehended  between  the  Radius  and  an  Ark  of  the 
Circle*. 


SEC 


As  here. 

The  Seftor  a  b  c,  made  by  the  Legs  a  b  and  a  c, 
and  the  Ark  b  c. 

To  find  the  fuperficial  Content  of  any  Seftor , 
fee  Area,  N.  9. 

SECUNDA  fuperoneratione  pajlura,  is  a  Writ 
that  lies  where  Admeafurement  of  Pajlure  hath, 
been  made  ;  and  he  that  firft  furcharged  the  Com¬ 
mon,  doth  again  furcharge  it,  notwithftanding  tha 
Admeafurement. 

SECUNDANS,  in  Mathematicks,  is  an  infinite 
Series  of  Numbers,  beginning  from  Nothing,  pro¬ 
ceeding  as  the  Squares  of  Numbers  in  Arithmetical 
Proportion. 

As  for  Inftance, 

2,  4,  9,  16,  25,  36,  49,  64,  &V. 

SECUND  ARY  ;  that  Officer  who  is  the  fecond, 
or  next  to  the  chief  Officer;  as  the  Secondaries  of 
the  Fine  Office  ;  the  Secondaries  of  the  Compters, 
who  is  next  to  the  Sheriff  of  London  in  each  of  the 
two  Compters ;  Secondary  of  the  Office  of  the  Privy- 
Seal  ;  Secondaries  of  the  Pipe,  two  ;  Secondary  to 
the  Remembrancers,  who  are  two  Officers  in  the 
Exchequer. 

SECUNDINE,  the  Secundine,  or  After-Birth, 
are  the  three  Membranes,  Chorion ,  Alantois ,  and 
Amnion ,  which,  with  the  Placenta ,  are  excluded 
after  the  Birth. 

SECUNDI  Generis,  in  Anatomy ,  a  Diftindlion 
among  the  Ladleal  Veflels,  which  are  of  two  kinds, 
thofe  of  Prirni  generis ,  which  carry  the  Chyle  from, 
the  Inteftines  into  the  Glands,  difperfed  in  great 
Numbers  throughout  the  Melentery  :  And  thofe 
Secundi  generis ,  which  carry  it  from  thefe  Glands 
after  it  has  there  been  diluted  with  Lympha  into  the 
common  Receptacle. 

SECURITATE  pacts,  is  a  Writ  that  lies  for 
one  who  is  threatned  Death  or  Danger,  againft  him- 
that  fo  threatneth,  and  is  taken  out  of  the  Chan¬ 
cery,  and  directed  to  the  Sheriff. 

SECURITATEM  inveniendi  quod  fe  non  di¬ 
ver  tat  ad  partes  ext  eras  [me  licentia  Regis,  is  a  Writ 
that  lies  for  the  King  againft  any  of  his  Subjects,  t& 
ftay  them  from  going  out  of  his  Kingdom :  The 
Ground  of  which  is,  that  every  Man  is  bound  to- 
fcrve  and  defend  the  Commonwealth,  as  the  King 
fhall  think  meet. 


SE 
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SE  defendendo ,  is  a  Plea  for  him  that  is  charged 
with  the  Death  of  another,  faying,  he  was  necef- 
fitated  to  do  that  which  he  did  in  his  own  Defence  ; 
the  other  fo  afiaulting  him,  that  if  he  had  not 
done  as  he  did,  he  mull  have  been  in  Hazard  of 
his  own  Life  ;  but  this  Danger  ought  to  be  fo 
great,  that  it  teems  inevitable :  And  tho’  he  juftify 
it  to  be  done  in  his  own  Defence,  yet  he  is  driven 
to  procure  his  Pardon  of  courfe  from  the  Lord- 
Chancellor,  and  forfeits  his  Goods  to  the  King. 

SEDIMENTUM  Urines ,  the  Sediment  of  U- 
rine,  are  Parts  of  the  nutritious  Juice,  which  be¬ 
ing  feparated  from  the  Blood,  with  the  Serum ,  be- 
caufe  of  their  Gravity,  fink  to  the  Bottom  of  the 
Urine. 

SEEL,  a  Sea  IVord,  much  of  the  fame  Senfe 
with  Heel ;  for  as  they  call  it  heeling ,  when  a  Ship 
lies  down  conftantly  or  fteadily  on  one  fide,  fo  they 
call  it  feeling ,  when  (he  tumbles  on  one  fide  vio- 
Iehtly  and  fuddenly,  by  reafon  of  the  Sea  forfaking 
her,  as  they  call  it;  i.e.  the  Waves  leaving  of  her 
fora  time  in  a  fowling  Sea:  When  a  Ship  thus 
tumbles  to  Lee-ward ,  they  call  it  Lee-feel-,  and  in 
this  there  is  not  much  Danger,  even  in  a  Storm,  be- 
caufe  the  Sea  will  prefently  right  her  up  again  ;  but 
if  fhe  rowls  or  feels  to  Windward,  there  is  fear  of 
her  coming  over  too  fhort  or  fuddenly,  and  fo  by 
having  the  Sea  break  right  into  her,  be  either  foun¬ 
der’d,  or  elfe  have  fome  of  her  upper  Works  carried 
away. 

SEEING.  The  Senfe  of  Seeing  is  probably  caufed 
thus  ;  the  Rays  of  Light  exhibiting  all  Colours, 
fall  upon  the  Bottom  of  the  Eye,  and  there  caufe 
or  excite  Vibrations  in  the  Tunica  Retina  ;  which 
Vibrations  being  communicated,  or  propagated  a- 
long  the  folid  Fibres  of  the  Optick  Nerves  into 
the  Brain,  do  there  caufe  that  Senfation,  which 
we  call  Vifion,  or  Seeing  :  For  becaufe  denfe  Bo¬ 
dies  conferve  their  Heat  a  long  while,  and  the  den- 
fell:  the  longeft  time,  the  Vibrations  of  their  Parts 
are  of  a  lafting  nature,  and  therefore  may  be  pro¬ 
pagated  along  lolid  Fibres  of  uniform  Denfity  to  a 
great  Diftance,  for  conveying  into  the  Brain  the 
Impreflions  made  upon  all  the  Organs  of  the  Senfe. 
For  that  Motion  which  can  continue  long  in  one 
and  the  fame  Part  of  a  Body,  can  be  propagated  a 
long  way  from  one  Part  to  another,  fuppoling  the 
Body  homogeneal ;  fo  that  the  Motion  may  not 
be  reflected,  refraded,  interrupted,  or  diforder’d  by 
any  unevennefs  of  the  Body.'  Newton's  Optic  is, 
Book  III. 

The  fame  Author  renders  it  probable,  that  the 
Species  of  Objeds  leen  with  both  Eyes,  are  united 
in  that  Place  where  the  Optick  Nerves  meet  and 
join,  before  they  come  into  the  Brain :  The  Fi¬ 
bres  on  the  right  fide  of  both  Nerves  uniting  there, 
and  after  Union,  going  thence  into  the  Brain  in 
the  Nerve,  which  is  on  the  right  fide  of  the  Head ; 
and  the  Fibres  on  the  left  fide  of  both  Nerves  uni¬ 
ting  in  the  fame  Place,  and  after  Union  going  into 
the  Brain  in  the  Nerve,  which  is  on  the  left  fide  of 
the  Head  :  And  thefe  two  latter  Nerves  meet  and 
unite  in  the  Brain,  in  fuch  a  manner  that  their  Fi¬ 
bres  make  but  one  entire  Species,  or  Pidure  :  Half 
of  which,  viz-  that  on  the  right  fide  qf  the  Senfo- 
rium  comes  from  the  right  fide  of  both  Eyes,  thro’ 
the  fide  of  both  the  Optick  Nerves,  to  the  Place 
where  theih  Nerves  meet,  and  from  thence  on  the 
right  fide  of  the  Head  into  the  Brain;  But  the 
other  half,  viz.  that  on  the  left  fide  gf  the  Senjo- 
rium ,  comes  in  like  manner  from  the  left  fide  of 


both  Eyes.  For  the  Optick  Nerves  of  fuch  Ani¬ 
mals  as  look  the  fame  way  with  both  Eyes  (as 
of  Men,  Dogs,  Sheep,  Oxen,  Lfc.)  meet  before 
they  come  into  the  Brain;  but  the  Optick  Nerves 
of  fuch  Animals  as  do  not  look  the  fame  way 
with  both  Eyes  (as  of  Fifhes,  and  the  Chamaeli- 
on)  donotfp  meet  and  unite,  if  I  am  rightly  in¬ 
formed. 

When  a  Man  in  the  Dark  prefies  either  Corner 
of  his  Eye  with  his  Finger,  and  at  the  fame  time 
turns  his  Eye  a  contrary  way,  he  will  fee  a  Cir¬ 
cle  of  Colours,  like  thofe  in  the  F eather  of  a  Pea¬ 
cock’s  Tail;  which  variegated  Circle  of  Colours, 
feems  to  arife  from  the  fame  kind  of  Motions  ex¬ 
cited  in  the  Bottom  of  the  Eye  by  the  Preffure  of 
the  Finger,  as  at  other  times  are  excited  there  by 
Light  for  caufing  Vifion.  And.  when  a  Man  by  a 
Stroke  upon  his  Eyes  fees  a  Flafh  of  Light,  are  not 
the  like  Motions  excited  in  the  Retina  by  that 
Stroke  ? 

SEGMENT  of  a  Circle ,  is  a  Figure  contain’d 
between  a  Chord  and  an  Ark  of  the  lame  Circle. 

To  find  the  Superficial  Content  of  any  Segment 
of  a  Circle,  fee  Area ,  N.  io. 

SEGMENT  of  a  Sphere ,  is  a  Part  of  it  cutoff 
by  a  Plane ;  and  therefore  the  Bafe  of  fuch  a  Seg¬ 
ment  muft  always  be  a  Circle,  and  its  Superficies  a 
Part  of  the  Surface  of  the  Sphere. 

Its  folid  Content  is  found  by  multiplying  the 
Surface  of  the  whole  Sphere,  by  the  Altitude  of  the 
Segment,  and  then  dividing  the  Produdt  by  the  Di¬ 
ameter  of  the  Sphere,  and  to  the  Quotient,  adding 
the  Area  of  the  Bafe  of  the  Segment. 

Or  if  it  is  lefs  than  an  Hemifphere ,  thus : 

Take  the  Altitude  of  the  Segment  from  the  Ra¬ 
dius  of  the  Sphere,  and  by  the  Difference  multiply 
the  Area  of  the  Bafe  of  the  Segment;  and  fub- 
ftradt  this  Produd  from  that  which  will  arife 
from  multiplying  the  Semi-Axis  of  the  Sphere  into 
the  Convex  Surface  of  the  Segment ;  then  divide 
the  Remainder  by  3,  and  the  Quotient  is  the  So¬ 
lidity  fought. 

This  latter  Method  fuppofes  the  Axis  of  the  Sphere 
to  be  given  ;  if  not,  it  may  be  found  thfis  : 

Let  the  Altitude  of  the  Segment  be  called  a ,  and 
its  Semi-diameter  s. 

Then  will 

a  :s : :  s ;  —  ;  add  —  to  a,  and  that  (hall  give  the 
a  a 

Axis  fought.  13.  1.6  .Euclid. 

SEGMENTS.  On  Gunter' s  Set! or  there  are 
ufually  placed  two  Lines,  called  Lines  of  Segments  ; 
they  are  number’d  with  5,  6,  7,  8,  9,  10,  and 
lie  between  the  Lines  of  Sines*,  and  thofe  of  Superfi¬ 
cies.  They  reprefent  the  Diameter  of  a  Circle  fo 
divided  into  an  hundred  Parts,  as  that  a  right  Line 
drawn  through  thofe  Parts,  and  normal  to  the  Dia¬ 
meter,  fhall  cut  the  Circle  into  two  Segments,  of 
which  the  greater  fhall  have  that  Proportion  to  the 
whole  Circle,  as  the  Parts  cut  have  to  an  hundred. 
Their  Ufes  are, 

I.  To  divide  a  given  Circle  into  two  Segments , 
which  Jhall  have  a  given  Ratio  ;  which  is  done  by 
opening  the  Senior,  and  applying  the  given  Circle’s 
Diameter  in  the  Points  of  100  inthele  Lines ;  for 

then 
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then  a  Parallel  taken  from  any  Points  proportional 
to  the  greater  Segment  required,  {hall  give  the  Depth 
of  the  greater  Segment,  accounted  on  a  Diameter 
bifie&ing  the  Segment. 

2.  To  find  the  Proportion  between  the  Circle  and 
any  given  Segment  of  it. 

Open  the  Seftor,  as  before,  and  then  take  the 
Depth  of  the  greater  Segments,  and  apply  parallel 
to  the  Diameter,  and  the  Points  where  it  fits  in  ex¬ 
actly,  will  {hew  the  Proportion  to  i  oo. 

SEGMOIDALES,  or  Semilunaries ,  are  Valves 
of  the  Arteria  Pulmonaria,  and  are  fo  called,  be- 
Caufe  they  refemble  a  Half-moon,  or  Segment  of 
a  Circle  ;  their  Subftance  is  Membranous :  When 
they  feparate,  they  give  Paflage  to  the  Blood,  from 
the  Ventricle  into  the  Artery  ;  but  they  {hut  the 
Paflage,  and  are  thruft  together  by  the  Blood,  if  it 
endeavours  to  return. 

SEGREIANT,  the  Herald’s  Word  for  Griffins, 
when  drawn  in  a  leaping  or  faliant  Pofture. 

SEJANT  (/.  e .  fitting)  the  Term  isufed  in  He¬ 
raldry  for  a  Lion,  or  other  Beaft,  when  it  is  drawn 
in  an  Efcutcheon  fitting  like  a  Cat,  with  his  Fore¬ 
feet  ftraight. 

SEIGNOURAGE,  9  Hen.  5.  Stat.  2.  c.  1. 
feems  to  have  been  a  Royalty  or  Prerogative  of  the 
Prince,  whereby  he  challenged  Allowance  of  Gold 
and  Silver  brought  into  the  Mafs  for  his  Exchange 
for  Coin.  Out  of  every  Pound  Weight  of  Gold, 
the  King  had  for  his  Coin  five  Shillings,  out  of 
which  he  paid  to  the  Mailer  of  the  Mint  for  his 
Work,  fometimes  one  Shilling,  and  fometimes 
Eighteen  Pence.  Upon  every  Pound  Weight  of 
Silver  the  Seignourage  anfwered  to  the  King,  in 
Edward  the  Third’s  Time  was  Eighteen  Penny¬ 
weight  pondere ,  which  about  that  time  amounted  to 
about  a  Shilling,  and  out  of  which  he  paid  fometimes 
eight,  fometimes  nine  Pence  to  the  Mint-mailer. 
In  Henry  the  Fifth’s  Time  the  King’s  Seignourage 
for  every  Pound  Weight  of  Silver  was  fifteen  Pence. 

SEISIN,  from  the  French  Seifine ,  pofiejfio :  So 
primier  Seifin,  is  the  firft  Pofleflion ;  and  to  feifie, 
is  to  take  Pofleflion. 

Seifin,  according  to  the  Common  Law,  is  two¬ 
fold  •,  Seifin  in  Fa  ft,  and  Seifin  in  Lazv. 

Seifin  in  Fa  ft,  is  when  a  Corporal  Pofleflion  is 
taken. 

Seifin  in  Lazv,  when  fomething  is  done  which 
the  Law  accounteth  a  Seifin,  as  an  Inrolment : 
And  this  Seifin  in  Law ,  is  as  much  as  a  Right  to 
Lands  and  Tenements,  though  the  Owner  be  by 
Wrong  difleafed  of  them:  And  he  who  hath  had 
an  Hour’s  Pofleflion  quietly  taken,  hath  Seifin  de 
droit  &  de  claime ,  whereof  no  Man  may  difleifehim 
by  his  own  Force  or  Subtilty,  but  muftbe  driven 
to  his  Action  ;  and  ’tis  called  by  Coke,  Seifin  in 
Lazv,  or  Aftual  Seifin. 

The  Civilians  call  the  one  Civilem  Poffeffionem, 
the  other  Naturalem. 

SEISIN  A  habenda,  quia  Rex  habuit  annum,  diem 
(A  vafium ,  is  a  Writ  that  lies  for  Delivery  of  Seifin 
to  the  Lord  of  his  Lands  or  Tenements,  after  the 
King,  in  the  Right  of  his  Prerogative,  hath  had 
the  Years,  Day,  and  Wafte. 

SEISING,  or  Seafing,  in  the  Sea  Language,  is 
the  fame  as  Faflemng,  viz.  of  two  Ropes  together 
with  fome  Rope-yarn,  tAc.  Alio  the  faftening  of  a 
Block  at  the  end  of  a  Pendant  or  Tackle,  Garnet, 
tAc.  is  called  Seifing. 

The  Boat’s  feafing,  is  a  Rope  by  which  a  Ring, 
or  little  Chain  is  made  fall  in  the  Forelhip  of  the 


Boat,  whereby,  in  a  Harbour,  the  Boat  is  fallened 
to  the  Ship’s  fide. 

SELENOGRAPHY,  [<rtxmy ?«<?'<*,  of  a-t^y,  the 
Moon,  and  Gr.  Defcription ]  a  Branch  of 

Colmography,  that  defcribes  the  Moon,  and  all  the 
Parts  and  Appearances  of  it,  as  Geography  does 
thofe  of  the  Earth. 

SELL,  in  Architefture ,  is  the  Term  both  for 
the  lowefl:  Piece  of  Timber  in  a  Timber-Building, 
or  for  that  on  which  the  whole  Superftrudlure  ise- 
redled,  and  alfo  for  the  Bottom-pieces  in  a  Window- 
frame  ;  the  former  is  called  a  Ground-fell,  the  latter 
a  Window-fell. 

SELLA  Equina ,  feu  Turcica ,  or  Sphanoides,  a 
Part  of  the  Brain,  compounded  of  four  Procelles 
of  the  Bone  Sphanoides ,  or  the  Wedge-like  Bone  ; 
it  contains  the  Pituitarian  Glandule,  and  in  Brutes, 
the  Rete  Mirabile. 

SEME,  Summa,  is  an  Horfe-load  5  a  Seme  of 
Corn  is  eight  Bulhels. 

SEMEIOSIS.  See  Diagnofis. 

SEMEIOTICA  [o-rMuTi*.,,  Gr.]  is  that  Part  of 
Phyfick,  or  the  Art  of  Medicine,  which  treats  of 
the  Signs  of  Health  and  Sicknefs ;  aflifting  the 
Phyfician  to  make  probable  Guefles  and  Con¬ 
jectures  of  the  Conftitutioh  and  State  of  his  Pa¬ 
tient. 

SEMETS,  according  to  Dr.  Grew,  are  the  Api¬ 
ces  of  the  Attire  of  a  Plant.  See  Apices. 

SEMI- BREVE,  a  Term  in  Mufick.  See  Notes 
and  Time. 

SEMI-CIRCLE,  is  the  Figure  contained  be¬ 
tween  theDiameter  of  a  Circle  and  half  the  Circum¬ 
ference. 

Alfo  an  Inltrument  for  Surveying ,  made  of  Brafs, 
and  divided  into  180  Degrees,  being  half  the  Theo¬ 
dolite. 

SEMI-COLON,  is  a  Stop,  or  Point  in  a  Sen¬ 
tence,  between  a  Comma  and  a  Colon,  and  mark’d 
thus  (;J  and  exprefles  a  Paufe  greater  than  the  for¬ 
mer,  and  lefs  than  the  latter. 

SEMI-CUBICAL  Paraboloid,  is  a  Curve  whofe 
Ordinates  are  in  Subtriplicate  of  the  Duplicate  pro¬ 
portion  of  the  Diameter ;  that  is,  the  Cubes  of 
the  Ordinates  are  as  the  Squares  of  the  Diame¬ 
ters. 

In  this  Paraboloid,  the  Segments  of  the  Curve, 
cut  by  Ordinates  (at  equal  Diftances)  are  as  the 
Ordinates  in  a  Parabola  ;  and  therefore  their  Squares 
increafed  by  Equals  in  Arithmetical  Progreflion  ; 
and  confequently  that  Curve  to  a  Right  Line,  as  the 
Trunk  of  a  Parabola  to  a  Parabola. 

SEMI-CUP1UM,  is  a  Bath,  in  which  the  Pa¬ 
tient  is  only  up  to  the  Navel  in  Water. 

SEMI-DIAMETER,  or  Radius ,  is  that  Line 
that  is  drawn  from  the  Centre  to  the  Circumference 
of  a  Circle. 

SEMI-DIAMETER,  in  Fortification,  is  two¬ 
fold,  viz.  the  Greater  and  Lefler :  The  former  be¬ 
ing  a  Line  compofed  of  the  Capital,  and  the  fmall 
Semi-diameter  of  the  Polygon  :  And  the  other,  a 
Line  drawn  to  the  Circumference  from  the  Centre 
thro’  the  Gorges. 

SEMI-DIAPASON,  a  Term  in  Mufick,  fig- 
nifying  a  Defeftive  or  Imperfect  Oftave. 

SEMI-DIAPENTE,  a  Term  in  Mufick,  fig- 
nifying  an  Imperfeft  Fifth. 

SEMI-DITONE,  in  Mufick,  is  the  lefler 
Third,  having  its  Terms  as  fix  to  five. 

SEMI-LUNARES  Valvules.  See  Segmoi- 
dales. 

SEMI- 
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SEMI-MEMBRANOSUS,  is  a  Mufcle  of  the 
Leg,  fo  called  from  its  being  half  Tendinous  and 
Membrane-like,  lying  immediately  under  the  Se- 
minervofus :  It  arifeth  broad  and  tendinous  from 
the  Protuberance  of  the  Os  Ifchium ,  and  in  its  De- 
fcent  becomes  broader ;  and  in  lefs  than  half  its 
Progrefs  begins  to  grow  flefhy,  and  is  dilated  into 
a  large  and  flefhy  Belly,  lying  under  the  long 
round  T endon  of  the  Semi-nervofus .  becoming  a 
fhort  thick  Tendon,  inferted  to  the  fuperior  Part 
of  the  upper  Appendix  of  the  Tibia  backwards. 
Its  ufe  is  to  help  to  bend  the  Tibia. 

SEMI-ORDINATES,  in  Geometry ,  are  the 
Halves  of  the  Ordinates  ox  Applicates. 

SEMI-PARABOLA,  in  Geometry,  is  a  Curve 
defin'd  by  the  Equation  a  xm  i  =ym  j  as  a  xx  z 

a  x  =  —  y4. 

SEMINAL  Leaves ;  much  the  greateft  Part  of 
all  Seeds  which  are  fown  in  the  Earth,  come  up, 
or  fhoot  forth  at  Arid  with  two  little,  plain,  loft, 
and  undivided  Leaves  ;  which  becaufe  they  are  ufu- 
slly  very  different  from  the  Leaves  of  the  fucceed- 
ing  Plant  in  Magnitude,  Figure,  Surface,  and  Po- 
fition,  are  called  very  properly  by  this  Name  Semi¬ 
nal  Leaves :  As  the  little  embrionated  Plant  which 
lies  in  Miniature  in  every  Seed,  is  called,  the  Plan- 
tula  Seminalis. 

SEMI-NERVOSUS,  feu  Semi-tendinofus ,  a 
Mufcle  of  the  Thigh,  which  is  fo  called  from  its 
being  half  Tendinous,  and  Nerve-like.  It  arifeth 
partly  Tendinous,  and  partly  Flefhy,  from  the 
external  Part  of  the  Protuberance  of  the  Os  Ifchi- 
utn ,  and  prefently  being  dilated  to  a  large  flefhy 
Belly,  becomes  a  round  Tendon  in  half  its  Progrefs, 
which  defcending  over  the  flefhy  Belly  of  the  Semi- 
tnembranofus ,  marcheth  clofe  by  the  Gajlerocnemius, 
on  the  pofterior  Part  of  the  fuperior  Appendix  of 
the  Tibia  ;  from  whence  it  palfes  forwards  to  its 
Infertion  in  the  faid  Bone  immediately  below  the 
Termination  of  the  Gracilis :  This  with  the  Gracilis 
adding,  bend  the  Tibia  direddly  backwards.  Its 
Tendon,  together  with  the  Sartorius ,  Gracilis , 
Semi-membranofus ,  and  Biceps ,  make  the  inward 
Hamflrings,  as  they  are  commonly  called. 

SEMI- QUA  DR  ATE,  the  fame  with  Semi- 
quartile. 

SEMI-QUARTILE,  anAfpeddof  the  Planets 
when  diftant  from  each  other  45  Degrees,  or  one 
Sign  and  a  half. 

SEMI-QUAVER,  a  Term  in  Mufick.  See 
Notes  and  Time. 

SEMI-QUINTILE,  an  Afpeddof  the  Planets, 
when  at  the  Diftance  of  36  Degrees  from  one  a- 
nother. 

,  SEMI-SEXTILE,  an  Afpedd  of  the  Planets, 
when  diftant  from  one  another  30  Degrees,  or  one 
Sign,  and  is  noted  thus,  SS. 

SEMI-SPINATUS,  is  a  Mufcle  which  feems 
to  be  a  Continuation  of  th eSacer-,  and  therefore 
may  not  improperly  be  called  Tranfverfalis  Dorfi ; 
it  arifeth  flefhy  from  all  the  Tranfverle  Procefies 
of  the  Vertebra  of  the  Thorax ,  and  marching  ob¬ 
liquely  upwards,  is  inferted  to  the  fuperior  Spines  of 
the  faid  Vertebra :  Thefe  with  the  Quadratics  Lum- 
b  or  urn  Sacer,  and  Tranverfales  Colli ,  adding,  move 
the  whole  Spine,  or  Vertebra  of  the  Neck,  Back, 
and  Loins,  obliquely  backwards,  as  when  we  en¬ 
deavour  to  look  very  much  behind  us  :  If  they  all 
add  together  on  each  fide,  t  they  aflift  in  eredding  the 
Trunk  of  the  Body. 

SEMI-TENDINOSUS.  Vide  Semi-nervofus, 
Vol.  II. 


SEMI-TONE,  a  Term  in  Mufick,  of  which 
there  are  two  forts,  viz.  a  Greater  and  a  Lefler  ; 
the  Enharmonic al  Deifis ,  being  the  Difference  be¬ 
tween  them. 

SEMIT A  Luminofa ,  is  a  Name  given  by  Mr. 
Childry  in  his  Britannia  Baconica ,  p.  183,'  184, 
to  a  kind  of  lucid  1  rack  in  the  Heavens,  which 
a  little  before  the  Vernal  Equinox  (he  faith)  may 
be  feen  about  fix  a  Clock  at  Night,  extending  from 
the  Weftern  Edge  of  the  Horizon  up  towards  the 
Pleiades. 

After  this,  the  Phanomenon  was  taken  notice  of 
by  Caffini  and  Fatio ,  w7ho  both  evince,  that  this 
Light  comes  diffufed  from  each  fide  of  the  Sun : 
Its  Brightnefs  is  much  the  fame  with  that  of  the 
Via  Ladtea ,  or  the  Tail  of  a  Comet.  ’Tis  feen 
plaineft  with  us  about  the  beginning  of  Oftober,  and 
towards  the  end  of  February. 

S.  Fatio  conjeddures,  that  the  Bodies,  or  rather 
the  Congeries  or  Aggregate  of  thofe  Bodies,  which 
occafion  the  Light,  doth  conform  to  the  Sun  like  a 
Lens  \  and  takes  it  to  have  ever  been  the  fame :  But 
Caffini  thinks  it  arifes  from  avail  Number  of  fmall 
Planets  which  encompafs  the  Sun,  and  give  this 
Light  by  Reflection,  efteeming  it  alfo  not  to  have 
exifted  long  before  he  obferved  it :  But  this  latter  is 
overthrown  by  Childry' s  Obfervations,  w'hofe  Book 
was  printed  in  1661  ;  and  he  faith  there,  he  had 
taken  notice  of  it  for  many  Years. 

SEND,  when  a  Ship  is  either  at  an  Anchor,  or 
under  Sail,  falls  with  her  Head,  or  Stern,  deep  into 
the  Trough  of  the  Sea  (/.  e.  into  a  Hollow  made 
between  two  Waves  or  Billows  )  they  fay  fhe 
fends  much  that  Way,  whether  it  be  A-head ,  or 
A-Jlern. 

SENESCALLO  &  Marejhallo  quod  non  teneant 
placita  de  hbero  tenemento,  &c.  is  a  Writ  diredded 
to  the  Steward,  or  Marfhal  of  England ,  inhibiting 
them  to  take  Cognizance  of  any  Adtion  in  their 
Court  that  concerns  either  Freehold,  Debt,  or  Co¬ 
venant. 

SENESCHAL,  was  the  Word  anciently  for  the 
Chief  Steward  or  Head  Bailiff  of  a  Baron,  that 
kept  his  Courts,  and  managed  his  Demefne-lands, 
and  hath  been  the  Title  of  the  Lord  High  Stew¬ 
ard,  and  of  the  Steward  of  the  King’s  Houlhold, 
&c. 

SENSATION,  is  the  perceiving  of  things  by 
our  Senfes  ;  and  is  the  Original  of  mold  of  the  Ideas 
which  we  have,  which  by  our  Senfes  are  derived  to 
our  Underftanding. 

The  Cartefians  alfert  Senfation  to  be  only  a  Am¬ 
ple  Perception,  whereby  theMotions  of  external  Ob- 
jedds  affedding  the  Extremities  of  the  Nerves  in  the 
Organs  of  the  Body,  are  communicated  all  along 
thofe  Nerves  to  the  Glandula  Pinealis ,  where  the 
Soul  reliding,  receives  her  Informations,  and  accord¬ 
ingly  makes  Judgments  upon  them. 

In  which  (except  as  to  that  Whim  of  the  Soul’s 
reliding  in  the  Glandula  Pinealis)  they  are  certain¬ 
ly  much  in  the  right :  F or  Senfation  is  properly  and 
ultimately  made  in  or  by  the  Mind,  or  difcerning 
Faculty,  which  probably,  from  the  different  Mo¬ 
tions  of  the  internal  Parts  of  the  Brain,  is  excited 
and  determined  to  differing  Perceptions ;  and  to 
thefe  we  give  differing  Names,  as  Heat,  Cold,  and 
other  Qualities. 

SENSIBLE  Horizon.  See  Horizon. 

SENSIBLE  Point.  See  Point  Senfble. 

SENSITIVE  Plants ,  are  fuch  whofe  Frame 
and  Conftitution  is  fo  nice  and  tender,  that  at  the 
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Touch,  or  at  the  leaft  Preffure  of  one’s  Eland,  they 
will  contract  their  Leaves  or  Flowers,  as  if  they 
really  felt  Pain  by  fuch  a  Contad. 

Of  thefe  the  Botanick  Writers  mention  many 
Kinds,  fome  of  which  contrad  with  Heat,  others 
with  Cold. 

SENSORIUM  Commune ,  or  the  Seat  of  the 
common  Senfe,  is  that  Part  of  the  Brain  in  which 
the  Nerves,  from  the  Organs  of  all  the  Senfes,  are 
terminated,  which  is  the  beginning  of  the  Medulla 
Oblongata . 

SENSORY,  the  Organ  or  Inftrument  of  Senfe, 
as  the  Eye  of  Seeing,  the  Ear  of  Hearing,  &c. 

SENSES,  Senfe ,  is  when  the  Motion  impreffed 
by  the  outward  Objeds  upon  the  Fibres  of  the 
Nerves,  is  conveyed  by  the  help  of  the  animal  Spi¬ 
rits  in  the  Nerves,  to  the  common  Senfory ,  or  Me¬ 
dulla  Oblongata. 

SEPARATION,  with  fome  Writers  of  Navi¬ 
gation,  is  the  fame  with  what  is  more  ufually  call¬ 
ed,  the  Departure  ;  that  is,  a  Ship’s  Difference  of 
Longitude  from  any  Place,  or  from  another  Ship. 
Our  Seamen  commonly  call  it  Eajling  or  Wejling ; 
according  as  the  Difference  of  Longitude  is  Eaft 
or  Weft. 

SEPHYROS  (in  fome  Authors)  is  a  hard  In¬ 
flammation  of  the  Womb. 

SEPTAN  Fevers ,  intermitting  Fevers  that  re¬ 
turn  every  feventh  Day. 

SEPT  ANGULAR,  the  fame  with  the  Hept  an¬ 
gular. 

SEPTENTRIONAL  Signs,  are  the  firft  fix 
Signs  of  the  Zodiack ,  fo  called,  becaufe  they  decline 
towards  the  North  from  the  Equinodial,  and  are  the 
lame  with  Boreal  Signs. 

SEPTICA,  [  i rwtTud,  Gr. ]  five  Putrefacientia , 
are  thofe  things, which  by  a  malignant  Sharpnefs,  rot 
and  corrupt  the  Flefh. 

SEPTUAGESIMA,  is  always  the  third  Sunday 
before  fhiadragefima  exclufive ;  from  which,  un¬ 
til  the  Oftaves  after  Eajler ,  Marriage  is  forbidden 
by  the  Canon- Law.  it  takes  its  Name  from  its 
being  above  feventy  Days  before  Eafer. 

SEPTUM  Cordis ,  the  flefhy  Part  that  divides 
the  right  Ventricle  of  the  Heart  from  the  left. 

SEPTUM  Lucidum ,  is  a  Partition,  which  is  di¬ 
aphanous,  upon  the  account  of  its  thinnefs ;  it  di- 
ftinguifhes  the  Ventricles  of  the  Brain. 

SEPTUM  Medium ,  is  properly  the  Infide  of 
the  left  Ventricle  of  the  Heart,  becaufe  its  Fibres 
are  continued  with  the  Fibres  of  the  oppofite  fide  of 
the  fame  Ventricle  ;  it  divides  the  left  Ventricle  of 
the  Heart  from  the  right. 

SEPTUM  Tranfuerfum.  See  Diaphragma. 

SEQUATUR  J'ub  fuo  periculo ,  is  a  Writ  that 
lies  where  a  Summons  ad  Warrantifandum  is  award¬ 
ed,  and  the  Sheriff  returns,  That  he  hath  nothing 
whereby  he  may  be  fummoned  ;  then  goes  out  an 
Alias  and  Plurics  j  and  if  he  comes  not  at  the 
Pluries ,  then  goes  out  this  Writ. 

SEQUELA  Caufa ,  is  the  Procefs  and  depend¬ 
ing  Illue  of  a  Caufe  or  Trial. 

SEQUELA  Molendini ,  is  owing  Suit  to  a  parti¬ 
cular  Mill,  or  being  bound  to  grind  Corn  in  that 
Place  only  ;  which  formerly  was  a  Duty  and  Ser¬ 
vice  laid  upon  many  Tenants  j  wherefore  Concedere 
Sequelam  Molendini ,  was  to  grant  all  the  T oil  and 
Profits  arifing  from  fuch  Cuftomary  Rights. 

SEQUESTER,  is  a  Term  ufed  in  the  Civil  Law 
for  renouncing,  as  when  a  Widow  comes  into 


Court,  and  difclaims  to  have  any  thing  to  do,  or  to 
intermeddle  with  her  Hufband’s  Eftate,  who  is  de- 
ceafed  ;  Hie  is  laid  to  Sequejler. 

SEQUESTRATION,  is  the  feparating  of  a 
Thing  in  Controverfy  from  the  Poflefiion  of  both 
thofe  that  contend  for  it :  And  it  is  of  two  forts ; 
Voluntary,  or  Necejjary. 

Voluntary ,  is  that  which  is  done  by  Confent  of 
each  Party. 

Necejfary ,  is  that  which  the  Judge  doth  of  his 
Authority,  whether  the  Parties  Will  or  not. 

It  is  ufed  alfo  for  the  Adi  of  the  Ordinary,  dif- 
pofing  of  Goods  and  Chattels  of  one  deceafed, 
whofe  Eftate  no  Man  will  meddle  with. 

Alfo  for  the  gathering  of  the  Fruits  of  a  Benefice 
void  to  the  Ufe  of  the  next  Incumbent. 

SEQUESTRO  habendo ,  is  a  Writ  Judicial,  for 
the  diffolving  a  Sequeftration  of  the  Fruits  of  a  Be¬ 
nefice  made  by  a  Bifhop  at  the  King’s  Command, 
thereby  to  compel  the  Parfon  to  appear  to  the  Suit 
of  another  :  For  the  Parfon,  upon  his  Appearance, 
may  have  this  Writ  for  the  Difcharge  of  the  Se¬ 
queftration. 

SERGEANT,  is  a  Word  diverfely  ufed  in  our 
Law,  and  applied  to  fundry  Offices  and  Callings. 
A  Sergeant  at  Law,  or  of  the  Coif,  is  the  greafeft 
Degree  taken  in  that  Profeffion,  as  that  of  a  Do- 
dor  is  in  the  Civil  Law.  As  thefe  are  the  moft 
learned  and  experienced,  there  is  one  Court  ap¬ 
propriated  to  plead  in  by  themfelves,  which  is  the 
Common-Pleas ,  where  the  Common  Law  of  Eng¬ 
land  is  moft  ftridly  obferved  :  But  though  they 
have  this  Court  to  themfelves,  they  are  not  prohi¬ 
bited  Pleading  in  other  Courts ;  where  the  Judges 
( who  muft  be  firft  Sergeants)  call  them  Brothers. 
Thefe  Sergeants  are  call’d  by  the  King’s  Man¬ 
date,  or  Writ  direded  to  them,  and  command¬ 
ing  them,  under  a  great  Penalty,  to  take  upon 
them  that  Degree  by  a  Day  affigned.  Out  of  thefe 
one  is  (more  may  be)  made  the  King’s  Sergeant , 
to  plead  for  him  in  all  Caufes,  efpecially  in  Trea- 
fon. 

SERGEANT  at  Arms,  is  an  Officer  ap¬ 
pointed  to  attend  the  Perfon  of  the  King,  An. 
Hen.  8.  c.  9.  to  arreft  Traitors,  &c.  and  Perfons 
of  Quality  offending,  and  to  attend  the  Lord  High 
Steward  when  he  fits  in  Judgment  on  any  T raitor, 
£s7.  By  the  Statute  13  Richard  2.  c.  6.  there 
cannot  be  above  thirty  in  the  Realm.  Two  of 
thefe,  by  the  King’s  Allowance,  attend  the  two 
Houfes  of  Parliament.  The  Office  of  him  in 
the  Houfe  of  Commons  is  to  keep  the  Door,  and 
to  execute  fuch  Commands  as  the  Houfe  fhall  di- 
red,  efpecially  as  to  the  Apprehenfion  of  Offen¬ 
ders,  isc. 

Another  of  thefe  attend  on  the  Lord-Chancel¬ 
lor,  or  Keeper,  in  the  Chancery,  and  one  on  the 
Lord  High-Treafurer,  one  to  attend  on  the  Lord 
Prefident  of  Wales,  and  another  on  the  Lord  Pre- 
fident  of  the  North.  Another  fort  of  Sergeants , 
are  chief  Officers  executing  feveral  Fundions  in 
the  King’s  Houfhold  ;  of  which  you  may  find 
many  in  Statute  33  Hen.  8.  c.  12.  There  is  alfo 
an  inferiour  kind  of  Sergeants  of  the  Mace,  whereof 
there  is  a  Troop  in  the  City  of  London ,  attending 
the  Lord  Mayor. 

SERJEANTRY,  was  a  Service  formerly  done 
for  the  holding  of  Lands,  and  was  either  Grand. 
Serjeantry ,  which  was  fome  honourable  Military  # 
Service  paid  only  to  the  King ;  as  to  carry  his  Ban¬ 
ner, 
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ner,  bear  his  Sword,  Cc.  Or  Petty -Serjeant  ry, 
which  was  fomelefs  noble  Service  paid  to  the  King, 
or  any  other  Lord.  Some  will  have  Grand  Serjean- 
try  to  be  where  a  Man  holds  Lands  of  the  King  by 
Service,  which  he  ought  to  perform  in  Perfon,  and 
Petty-Serjeantry ,  to  be  where  he  holds  his  Lands  of 
the  King,  to  yield  him  yearly  fome  fmall  thing  to¬ 
wards  his  Wants. 

SERIES,  properly  fpeaking,  is  an  orderly  Pro- 
cefs  or  Continuation  of  things  one  after  another. 
*T is  commonly  in  Algebra  connected  with  the  W ord 
Infinite ,  and  there,  by  Infinite  Series, Is  meant  certain 
Progreflion$,orRanks  of  Quantities  orderly  proceed¬ 
ing,  which  make  continual  Approaches  to,  and  if 
infinitely  continued,  would  become  equal  to  what 
is  enqu'red  after. 

This  Method  took  its  Rife  from  the  learned 
Dr.  Wall  s’ s  Arithtnetick  of  Infinites,  and  has  been 
of  late  fo  purfued  by  feveral  worthy  Perlons  of  our 
own  Nation,  elpecially  the  Incomparable  Sir  Ij'aac 
Newton ,  that  it  is  now  one  of  the  greatelt  Improve¬ 
ments  of  Algebra. 

SEROSITIES,  are  ferous  Humours  abounding 
in  the  Body. 

SERPENS,  in  Aflronomy,  a  Conflellation  in  the 
Northern  Hemifphere  called  Serpens  Ophiuchi . 

The  Stars  in  the  Conflellation  Serpens ,  in  Pto¬ 
lemy's  Catalogue,  are  feventeen  ;  in  Tycho’s ,  nine¬ 
teen;  in  the  Britannic  Catalogue,  fifty-nine. 

SERPENT ARIUS,  in  Aflronomy ,  a  Conflel- 
lation  of  the  Northern  Hemifphere,  called  alfo 
Ophiuchy ,  and  anciently  JEfiulapius. 

SERPENTINE,  fo  theChymifls  (from  its  Fi¬ 
gure)  call  that  long  winding  Worm,  which  is  pla¬ 
ced  in  a  Tub  of  Water  in  the  Diflillation  of  Spi¬ 
rits.  See  Worm. 

SERPENTINE  Line,  the  fame  with  Spiral  ; 
which  fee. 

SERPIGO.  See  Lichen. 

SERRATUS  Major  Anticus ,  is  a  Mufcle  which 
arifes  flefhy  from  the  whole  Bafts  Scapula ,  and  paf- 
fing  under  the  fubfcapularis ,  it  becomes  broader 
and  thicker.  Hill  running  fomewhat  forwards  ’till 
it  is  inferted  to  the  eight  fuperior  Ribs  laterally,  by 
fo  many  diflindt  flefhy  Portions,  or  Digituli ,  re- 
prefenting  the  T eeth  of  a  Saw ;  the  two,  and  fome- 
times  three  inferior  of  which,  are  indented  with 
the  Mu f cuius  Obliquus  Defcendens  of  the  Abdomen. 
This,  like  the  Serratus  Minor  Anticus ,  dilates  the 
Thorax ,  or  moves  the  Scapula  forwards  and  down¬ 
wards,  when  its  Mufcles  are  relax’d. 

SERRATUS  Minor  Anticus ,  is  a  Mufcle,  by 
Anatomifts  generally  reckoned  a  Mufcle  amongll 
thofeof  tl Scapula:  But  we  are  perfwaded  (fays 
Cowper )  from  its  Pofition,  that  it  may  be  equally 
ferviceable  to  the  Thorax,  in  elevating  thofe  Ribs 
it  is  inferted  to.  It  arifes  flefhy  from  the  Proceffus 
Caracoides  Scapula ,  and  defcends  obliquely  for¬ 
wards,  becomes  broader  and  thinner,  and  is  infert¬ 
ed  flefhy  to  the  bony  Part  of  the  fecond,  third, 
fourth,  and  fifth  Ribs.  If  the  Scapula  are  elevated 
by  their  proper  Mufcles,  this,  with  its  Partner,  are 
then  capable  of  dilating  the  Bread  in  large  Infpira- 
tions.  But  if  they  are  deprefs’d,  it  may  be  eafily 
conceived  with  what  Difficulty  that  Adlion  mud 
be  performed. 

SERRATUS  inferior  poflicus,  is  a  Mufcle  of  the 
Thorax ,  much  larger  than  Authors  generally  af- 
fign  it ;  “  In  a  robud  Man  we  obferved  its  Conti- 
“  nuation  (lays  Cowper)  not  only  from  the  Spines 
il  of  the  Vertebra’s  of  the  Loins,  but  from  all  thofe 


“  of  the  Thorax ,  as  well  underneath  as  below  the 
“  former  Mufcle  ;  its  fuperior  and  inferior  Parts 
“  being  entirely  Tendinous,  its  Middle  growing 
“  flefhy  near  its  ferrated  Termination  at  the  Cur- 
“  vature  of  the  ninth,  tenth,  eleventh,  andExtre- 
“  mity  of  the  twelfth  Ribs.  The  Dufiusot  the  Fi- 
“  bres  of  this  palling  Tranfverfe,  and  thofe  of  the 
<c  precedent  defending  obliquely,  do  decuflate 
“  each  other  in  acute  Angles;  which  Riolan  has 
“  well  obferved,  and  contrary  to  the  Opinion  of 
“  Authors,  afligns  it  with  its  Partner,  a  different 
“  Ufe  in  deprefling  the  Thorax  ;  both  performing 
“  the  Office  of  a  Bandage  in  binding  together  and 
“  condringing  the  poderior  Mufcles  of  the  Spine, 
“  not  unlike  the  condrudlive  Inclofures  of  the 
“  Thigh  and  Cubit. 

SERRATUS  fuperior  poflicus,  is  a  Mufcle  of 
the  Thorax, which  lies  immediately  under  the  Rhom- 
bcides :  It  arifes  with  a  thin  Tendon  from  two  in¬ 
ferior  Spines  of  the  Vertebra  of  the  Neck,  and  three 
fuperior  of  the  Thorax ;  from  thence  defeending  ob¬ 
liquely  over  the  Splenius  Capites ,  and  under  Parts  of 
the  Sacrolumbalis ,  and  Dorfi  Longiffimus ,  it  becomes 
flefhy,  marching  over  the  Scapula ,  to  its  Infertion 
at  the  Curvature  of  the  fecond,  third  and  fourth 
Ribs,  by  fo  many  diflindt  flefhy  Endings,  reprefent- 
ing  the  Teeth  of  a  Saw,  whence  its  Name.  This 
aflifts  in  elevating  the  Ribs  or  Thorax. 

SERVE,  tolerveaRope  fin  the  Sea-Phrafe)  is 
to  lay  upon  it  Spun-yarn,  Rope-yarn,  Sinnet,  a 
Piece  of  Canvas,  or  the  like,  which  is  there  rowled 
fad  round  about  the  Rope,  to  keep  it  from  fretting 
or  galling  in  any  Place. 

SERV  ICE,- Royal,  was  the  Rights  and  Preroga¬ 
tives  that  within  fiuch  a  Mannor  belonged  to  the 
King,  if  Lord  of  it ;  and  were  generally  reckon¬ 
ed  to  be  thefe  fix.  i.  Power  of  Judicature  in 
Matters  of  Property.  2.  Power  of  Life  and 
Death  in  Criminal  Cafes.  3.  A  Right  in  Waifs 
and  Strays.  4.  Afleflments.  5.  Minting  of  Mo¬ 
ney.  6.  AlTize  of  Bread,  Beer,  Weights  and 
Meafures. 

SERVICE  (which  is  fometimes  called  Servage ) 
is  divided  into  Perfonal  and  Real,  and  into  Military 
and  Bafe;  as  alfo  into  Intrinfick  and  Extrinfick . 
Intrinfick  Service  they  reckon  due  to  the  Capital 
Lord  of  the  Mannor.  Service  is  again  divided  into 
Frank  and  Bafe ,  the  one  is  termed  Liberum  Servi- 
tium,  the  other  Villenagium .  It  is  alfo  divided  into 
Continual  or  Annual,  and  into  Cafiual  or  Accidental ; 
the  former  being  the  Seifin  of  Rent,  and  the  latter 
Seifin  of  Relief. 

SERVICE,  in  a  legal  Senfe,  is  a  Right  by  which 
one  Thing  is  fubjedt  to  another  Thing  or  Perfon. 
And  of  thefe  fome  are, 

SERVICES  Predial  or  Real,  which  are  Rights 
that  one  Eflate  fometimes  owes  another  :  And  thefe 
Predial  Services  they  reckon  to  be  fome  Rujlical 
or  Rural,  fuch  as  the  Right  of  riding  or  walking, 
or  going  with  a  Carriage  through  another  Man’s 
Ground  ;  the  Right  of  drawing  Water,  or  bring¬ 
ing  it  through  his  Ground,  &c.  And  fome  Services 
are  calling  Urbana ,  which  are  the  Rights  that  are 
preferred  to  Men’s  Houfes,  built  contiguous  to  one 
another,  &c. 

SERVICES  perfonal ,  are  thofe  Services  which 
are  due  from  a  Thing  to  a  Perfon  ;  and  of  thefe  they 
account  three  by  Name,  viz.  Ufufrutt,  Ufe,  and 
Habitation ;  but  there  are  very  many  and  various 
ones  which  have  no  diftindt  Names. 
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SERVITORS  of  Bills,  are  fuch  Servants  or 
Meflengers  of  the  Marfhal  of  the  Ring' s-Bench ,  as 
were  fent  abroad  with  Bills  or  Writs,  to  fummon 
Men  to  that  Court.  They  are  now  commonly 
called  Tip-Jlaves. 

SERVIENTIBUS,  are  certain  Writs  touching 
Servants,  and  their  Mailers,  violating  the  Statutes 
made  againft  their  Abufes. 

SER VITUS  acquit  tandis,  is  a  Writ  Judicial, 
that  lies  for  one  diitrained  for  Services  to  F.  who 
owes  and  performs  to  R.  for  the  Acquittal  of  fuch 
Services. 

SERUM,  isa  watery,  thin,  yellowifh,  and  fal- 
tifh  Humour,  which  confifts  chiefly  of  Water, 
with  a  moderate  Quantity  of  Salt,  and  a  little  Sul¬ 
phur  :  The  U fe  of  it  is  to  be  a  V ehicle  to  the  Blood : 
And  this  is  that  watery  Part  that  feparates  from  the 
Blood  in  the  Veflel,  after  any  Perfon  is  let  Blood. 

A  fmall  Heat  will  coagulate  it. 

SESAMOIDEA  Offa,  are  fixteen,  nineteen, 
twenty,  and  fometimes  more  little  ones,  fo  called 
from  the  likenefs  they  have  to  Sefamum  Seeds, 
which  are  found  in  the  Joints  of  the  Hands  and 
Feet. 

The  Ufe  of  thefe  Bones,  which  are  placed  at  the 
Articulations  of  the  Bones  of  the  Fingers  and  Toes, 
is,  that  they  may  ferve  as  fo  many  Pullies  about 
which  the  Tendons  pafs,  at  fome  diftance  from  the 
Centre  of  the  Articulation,  whereby  the  Directions 
of  the  Motions  of  thefe  T endons  are  kept  always 
at  the  fame  diftance  from  the  Centre  of  Motion  of 
the  Articulation. 

SESQUIALTER,  inMufick.  See  Time. 
SESQUIALTERAL  Proportion ,  is  when  any 
Number  or  Quantity  contains  another  once  and  an 
half,  and  the  Number  fo  contained  in  the  Greater, 
is  faid  to  be  to  it  in  fubfefquialteral  Proportion. 

SESQUIDITONUS,  in  Mufick ,  a  Concord 
which  rel'ults  from  the  Sounds  of  two  Strings.  The 
Vibration  of  which,  in  equal  Times,  are  to  each 
other  in  the  Ratio  of  5  to  6. 

SESQUIQUADRATE,  an  Afpeft  or  Pofition 
of  the  Planets,  when  at  the  Diftance  of  four  Signs 
and  an  half,  or  1 3  5  Degrees  from  each  other. 

SESQUIQUINTILE,  an  Afped  of  the  Pla¬ 
nets,  when  108  Degrees  diftant  from  each  other. 

SESQUITERTIAL  Proportion ,  is  when  any 
Number  or  Quantity  contains  another  once  and 
one  third. 

SESSIONS,  is  a  fitting  of  Juftices  in  Court  up¬ 
on  Commiflion,  as  the  Sejfions  of  Oyer  and  Termi¬ 
ner,  gfuarter-SeJfions,  other  wife  called  General- 
Sejfions  ;  oppofite  whereto,  are  Efpecial,  otherwife 
called  Privy-Sejftons ,  which  are  procured  upon  fome 
fpecial  Occafion,  for  the  more  fpeedy  difpatch  of 
Juftice.  t 

Sejfions  of  Parliament ,  is  a  Sejfions  which  con¬ 
tinues  ’till  it  be  prorogued  or  diflolved. 

SETACEUM,  is  when  the  Skin  of  the  Neck 
is  taken  up  and  run  through  with  a  Needle ;  and 
the  Wound  afterward  kept  open  by  Briftles,  a 
Skean  of  Silk,  &c.  which  isafter  moved  to  and  fro, 
to  give  vent  to  the  Humours  that  are  ill  difpofed  in 
that  Part.  ’Tis  alfo  called  Set  on  and  Setum. 
SETON,  or  Setum.  S eeSetaceum. 

SET,  when  the  Seamen  obferve  on  what 
Point  of  the  Compafs  the  Sun,  Land,  (Ac.  bears, 
they  call  it,  Setting  the  Sun,  or  Land,  by  their 
Compafs. 

SETTLE  a  Deck,  is  the  Word  at  Sea  for  ta¬ 
king  a  Deck  lower  than  it  was  at  firft,  which  they 
call  fettling  a  Deck, 


SEVERAL  tails,  is  that  whereby  Land  is  given 
or  entailed  feverally,  to  two  Men  and  their  Wives, 
and  to  the  Heirs  of  their  Bodies  begotten  ;  the  Do¬ 
nees  have  joint  Eftate  for  their  two  Lives,  and  yet 
they  have  feveral  Inheritance,  bccaule  the  Iflue  of 
the  one  (hall  have  his  Moiety,  and  the  Iflue  of  the 
other  the  other  Moiety. 

SEVERAL  Tenancy ,  is  a  Plea  or  Exception  ta¬ 
ken  to  a  Writ  that  is  laid  againft  two  as  jo'nt,  w'hich 
are feveral. 

SEVERANCE,  is  the  Angling  or  fevering  of 
two,  or  more,  that  are  joined  in  one  Writ. 

For  Example  ;  If  two  join  in  a  Writ  de  liber  tat  e 
probanda,  and  the  one  afterward  be  Non-fuit :  Here 
Severance  is  permitted ;  fo  that  notwithftanding 
the  Non-fuit  of  the  one,  the  other  may  feverally 
proceed. 

There  is  alfo  Severance  of  the  Tenants  in  an  Af- 
fize,  when  as  one,  or  two,  or  more  Difleifors  ap¬ 
pear  upon  the  Writ,  and  not  the  other. 

As  alfo  Severance  in  Attaints,  and  Severance  in 
Debt,  where  two  or  more  Execptors  are  named 
Plaintiffs,  and  the  one  refufes  to  profecute. 

Severance  of  Corn,  is  the  cutting  and  carrying  it 
off  from  the  Ground  ;  and  fometimes  the  letting 
out  the  Tythe  from  the  reft  of  the  Corn,  is  called 
Severance. 

SEW,  when  a  Ship  at  low  Water  comes  to  lie 
on  the  Ground,  and  to  lie  dry,  they  fay  floe  is  Jew¬ 
ed  ;  and  if  (he  be  not  quite  left  dry,  they  fay,  {he 
Jews  to  fuch  a  Part. 

SEWERS,  are  Paflages,  Canals,  or  Gutters  to 
carry  Water  into  the  Sea,  or  fome  River.  And 
therefore  the  Commiflioners  of  the  Sewers  are  fuch 
Perfons,  as  by  Authority  under  the  Greal  Seal  of 
England,  do  fee  Ditches  and  Drains  in  Marfhes  and 
Fenny-places,  well  kept  and  maintained  for  the 
better  preferving  the  Grafs  upon  the  Land  for  feed¬ 
ing  of  Cattle,  &c.  by  conveying  the  Water  off  the 
Ground  into  the  Sea,  or  River. 

SEXAGENARY,  Sexagenarius ,  of  or  per¬ 
taining  to  the  Number  Sixty. 

SEXAGENARY  Tables,  were  Tables  contri¬ 
ved  (formerly)  of  Parts  proportional,  where,  by  In- 
fpedion,  you  may  find  the  Produd  of  two  Sexa¬ 
genaries  to  be  multiplied,  or  the  Quotient  of  two 
that  are  to  be  divided,  &c. 

SEXAGESIMAL  Fractions,  or  Sexagenaries , 
are  fuch  as  have  always  60  for  their  Denominator : 
There  were  anciently  no  others  ufed  in  Aftronomical 
Operations ;  and  they  are  ftill  retained  in  many 
Cafes ;  tho’  Decimal  Arithmetick  begins  to  grow  in 
Ufe  now  in  Aftronomical  Calculations. 

In  thefe  Fractions  (which  fome  call  Ajlronomkals ) 
the  Denominator  is  ufually  omitted,  and  the  Nu¬ 
merator  only  written  down :  Thus, 

4  >  59s  32j  5°  ,  tS  . 

Is  to  be  read*  4  Degrees,  59  Minutes,  3  2  Seconds 
of  a  Degree,  or  60th  Parts  of  a  Minute,  50  Thirds, 
1 6  Fourths,  lAc. 

The  Ancients,  before  the  introducing  of  Algo- 
rifm  by  the  Numeral  Figures  now  in  ufe  (finding 
it  troublefome  to  exprefs  and  manage  Fractions  of 
diverfe  Denominators,  efpecially  wrhen  they  are  to 
be  exprefled  by  great  Numbers;  and  troublefome 
alfo  to  exprefs  and  manage  Integers,  when  they 
happen  to  be  great  Numbers)  though  fit  to  divide 
an  Integer  into  60  Parts,  which  they  call’d  mvtx, 
which  now  we  call  Minutes,  or  Scruples ;  and 
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each  of  thefe  into  60  Parts,  which  they  called  Se¬ 
conds,  and  (if  there  were  yet  need  of  greater  Ex- 
actnels)  each  of  thefe  into  60  Thirds ;  and  each  of 
thefe  into  as  many  Fourths ;  and  fo  onward,  as  far 
as  there  was  Occafion,  which  they  called  Sexagefms, 
or  fexagefimal  Parts. 

And  (to  avoid  great  Numbers)  a  Collection  of 
fixty  Integers  they  called  a  Sexagene  ;  and  fixty  of 
fuch,  a  fecond  Sexagene ;  and  fixty  of  thefe  a  third  ; 
and  fo  onward,  as  there  was  occafion. 

Thus,  for  £,  the  fourth  Part  of  an  Integer  (be 
it  Hour,  Day,  Degree,  or  whatever  elfej  they  put 
15'  (that  is  15  Minutes);  for  f,  they  put  7'  30", 
(that  is,  7  Minutes  and  30  Seconds);  which  is  ex¬ 
actly  the  fame  in  Value  :  And  for  7,  (becaufe  this 
cannot  be  exaCtly  exprefs’d  in  a  Sexagefm)  they 
would  put  8',  (which  is  pretty  near,  but  lomewhat 
too  little)  or  9',  (which  is  yet  nearer,  butfomewhat 
too  much)  or  (if  thefe  be  not  exaCt  enough  for  the 
prefent  Purpofe)  8'  34",  or  8'  34"  17";  or  yet 
more  accurately,  if  need  be,  ’till  they  come  to  fo 
much  ExaCtnefs,  as  that  the  fmall  remaining  Differ¬ 
ence  might  fafely  be  negleCted. 

And  luch  Sexagefms  were  ufed  not  only  by  Pto¬ 
lemy  (by  whom  they  feem  to  have  been  firlt  intro¬ 
duced)  and  other  Greek  Authors,  but  by  the  Arabs 
alfo  (in  Imitation  of  Ptolemy )  and  are  continued  in 
Ufe  with  us  to  this  Day. 

So  for  227015  (which  is  the  Number  of  Days 
whereby  the  Arabic  Y  ears  of  the  Hegira  began  later 
than  our  Account  by  the  Years  of  our  Lord)  they 
put  1'"  3'’  3'  55°;  that  is,  1  third  Sexagene,  3 
fecond  Sexagenes,  3  firft  Sexagenes,  and  35  Days. 
And  this  Account  we  meet  with  in  the  Alphoti- 
fine  Tables,  and  (of  later  Times)  in  thofe  of  Lanf- 
bergius. 

And  for  the  better  expediting  the  Work  of  Mul¬ 
tiplication  and  Divifion  in  thefe  Sexagefms  and  Sex- 
agenes,  they  had  a  Table  for  that  purpofe,  in  fuch 
Form  as  this. 


50  by 


And  fo  onwards,  asfaras6oby  60,  makes  60  00. 
Which  Tables  they  contracted  into  a  fquare  or 
triangular  Form,  extending  from  1  to  60  ;  of  like 
nature  with  what  we  call  the  Pythagorical  Table  for 
Multiplication,  extending  from  1  to  1  o. 

Such  a  Sexagenary  Table  there  is  (or  fhould  be, 
if  not  torn  out)  in  BlundtvT s  Exercifes,  with  a 
Defcription,  and  Directions  for  the  ufe  of  it ;  firft 
publifhed  about  the  Year  1600,  or  fooner  (for  it  is 
mentioned  in  the  Preface  to  his  Theories,  publifh¬ 
ed  in  the  Year  1602,  as  having  been  then  received 
with  good  Approbation)  and  re-printed  a  feventh 
time  in  the  Year  1 636.  And  the  like  in  other  Wri¬ 
ters  of  Aftronomical  or  Sexagefimal  Fractions. 

And  then  they  had  other  T ables  or  Rules  to  de¬ 
termine  the  Denomination  of  the  ProduCt ;  as  thus. 
Multiplication  of 
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The  Sum  of  all  which  Particulars,  are  equiva¬ 
lent  to  this  one  General,  the  Exponent  of  the  Pro¬ 
duct  ( that  is,  of  the  laft  Part  thereof )  is  equal  to 
the  Exponent  of  both  the  FaCtors  put  together,  as 
10'  by  1 1 "  makes  1"  so,,'i  and  10  hy  izr 
makes  2'  o''',  (Ac.  So  10'  by  10"  makes  1  '.  40 v,(Ac. 

My  meaning  is,  that  fuch  Tables  they  had  (ex- 
prelfed  in  Numeral  Figures)  of  later  Times,  fince 
thofe  Figures  were  in  ufe  ;  but  before,  they  muft 
be  exprelfed  in  fuch  a  way  as  this,  viz. 

110  into  III',  makes  VI'. 

111  into  IV",  makes  XII"'. 

IV'  into  III",  .makes  XII. 

* 

That  is,  4  Sexagenes  into  3  Seconds  of  the  Sex¬ 
agefms,  makes  1 2  of  the  firft  Sexagefms,  becaufe 

-f-  1  —  2  —  — -  1 . 

XVI' into  X'",  makes  CLXV;  that  is,  IIiv,  XL\ 

(Which  they  find,  for  Expedition,  by  confulting 
their  Sexagefimal  Table,  as  we  do  the  Table  of 
Multiplication;  where  finding  XVI  in  the  Top, 
and  X  in  the  Side,  they  have,  in  the  Square  anfwer- 
ing  to  both,  II,  XL.) 

XLV’  into  LIV makes  XL',  XXX  ". 

Concerning  this  Procefs,  by  Sexagefimal  Multi¬ 
plication,  (Ac.  and  the  Demonftra'tion.  of  it,  we 
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have  a  learned  and  accurate  Treatife  in  the  Greek 
of  Barloam  a  Monk  [Barloamus  Monachus )  under 
the  Title  of  Logijlica  (^yurutu)  whom  VoJJius  (cap. 
1 8.  De  Scientiis  Mathematicis)  placeth  about  the 
Year  1350  (but  miftakes  it  for  a  Treatife  of  Al¬ 
gebra)  :  It  is  publifhed  by  John  Chambers  (then  a 
Fellow  of  Eton  College)  with  his  Latin  Tranfla- 
tion,  and  Notes  upon  it,  in  the  Year  1600,  encou¬ 
raged  thereunto  by  Sir  Henry  Savile ,  who  chanced 
to  light  on  a  Greek  Manufcrjpt  thereof  abroad,  and 
did  himfelf,  from  thence,  tranfcribe  it. 

But  this  way  of  Multiplication  and  Divifion  in 
Sexagefimals,  proves  fo  perplex  and  troublefome 
(notwithftanding  fuch  a  Table  at  Hand)  that  fince 
the  Indian  Figures  came  in  ufe,  whereby  we  may 
with  more  convenience  manage  great  Numbers)  it 
is  thought  lefs  troublefome  (when  there  is  occafion 
to  multiply  or  divide)  to  reduce  all  to  the  lowed;  De¬ 
nomination  ;  and  then,  having  performed  that  Work 
(of  Multiplication  or  Divifion,  or  both)  to  reduce  it 
back  again  to  thefeveral  Denominations. 

As  for  Inftance ;  Suppofing  the  Lunar  Month  of 
Conjunction  (from  New  Moon  to  New  Moon) 
according  to  the  Moon’s  middle  Motion,  to  be  29  D. 
12  H.  44  3"  id"  Pr oxime \  and  I  would  compute 
how  much  the  Moon  moves  from  the  Sun  in  6  D. 
5  H.  14'  16  35"".  I  know  well  that  there  be 

many  Aftronomical  Tables  computed  to  expedite 
fuch  Operations  (which  here  I  do  not  meddle  with ) 
but  without  fuch  Preparatory  Tables,  my  Work 
muft  Hand  thus  : 

If  29 D.  12H.  44'  3"  1  o'"  (that  is,  ii'48H.  44' 
3"  io'")  give  360  Deg.  (that  is,  6’ioD.Sexa- 
genesof  Degrees)  then  6  D.  5  H.  H'  16"  35"' 
(that  is,  2'  29  H.  5'  14"  16'"  35"")  will  give 
how  much  ? 

Now,  if  I  were  to  work  it  by  the  Sexagefimal 
Table?  of  Multiplication,  the  Work  would  be  fo 
perplex,  that  I  will  not  here  repeat  it ;  and  therefore 
it  is  thought  better  to  reduce  the  firft  and  third  Num¬ 
bers  to  the  lowed:  Denomination,  that  is  (here)  to 
third  Scruples. 


And  then  the  Work  will  Hand  thus. 

If  153086590  Thirds  give  360  Degrees  ; 

Then  32235395  Thirds,  give  how  many  De¬ 


grees  ? 


44  3  *° 


D.  H.  '  * 

6  5  14  16  35 
x  24 


o  *  11 

708  44  3  10  . 

x  60 


*49  *4*  *63"  5' 
X  60 
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4-  44 

“  *  1  1 

t  ff  tn 

42524  3  10 

x  60 
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x  60 


2551440 
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2551443"  10* 


537240 
-f-  1 6 


X  60 


537256"  35'" 
-{-  60 


153086580 

4~  *0 


322.35360 

+  35 


153086590' 


tn 


32235395 


tit 


Where  multiplying  the  third  Number  by  the 
fecond,  and  dividing  by  the  firfl,  I  lhall  have  the 
Number  of  Degrees  fought  in  Integers,  with  the 
common  Fraction  annexed  ;  which  being  reduced 
to  Sexagefimals,  will  give  the  Anfwer  in  Degrees, 
Minutes,  Seconds,  &c.  Or  I  might  have  reduc’d 
the  360  Degrees  into  Thirds  alfo  ( which  muft 
have  been  done,  if  to  thefe  Degrees  there  had  been 
annexed  firft,  fecond,  and  third  Minutes)  and  then 
the  Anfwer  had  been  in  third  Minutes ;  and  thefe 
to  be  reduced  to  Degrees,  Minutes,  £sY. 

Which  Operation,  tho’  it  be  troublefome  enough, 
is  yet  more  expedite,  than  by  the  Sexagefimal  Mul¬ 
tiplication  and  Divifion,  fince  the  Time  that  we 
have  learned  (by  help  of  the  Numerical  Figure)  to 
manage  great  Numbers,  which  in  Ptolemy's  Time 
were  not  in  ufe. 

And  in  like  manner,  whatever  other  come  to  be 
fo  multiplied. 

According  to  this  Sexagefimal  Method,  Ptolemy 
divides  the  Radius,  or  Semi-diameter  of  a  Circle, 
into  60  Parts  (and  confequently  the  whole  Diame¬ 
ter  into  120)  and  each  of  thole  Parts  into  60  Mi- 
*  nutes,  and  each  of  thofe  into  60  Seconds,  and  fo 
forward,  as  far  as  Occafion  requires.  And  accord¬ 
ingly,  the  Arch  anfwering  to  fuch  a  Chord ;  (that 
is,  the  fixth  Part  of  the  Circumference,  whofe 
Chord  equals  the  Radius)  into  60  Deg.  and  con¬ 
fequently  the  whole  Circumference  into  360  Deg. 
and  each  of  thefe  Degrees  into  Minutes,  Seconds, 
&c.  by  a  continual  Sexagenary  Divifion. 

And  confonant  hereunto,  he  makes  his  Table  of 
Chords  of  Subtenfes  (  in  fuch  Parts,  Minutes, 
and  Seconds )  anfwering  the  feveral  Arches  in  a 
Circle. 

Inftead  of  which,  the  Arabs  or  Saracens  have  in¬ 
troduced  (as  more  expedient)  their  Table  of  Sines 
(or  half  Chords  of  the  double  Arch)  expreffed  in 
like  manner  by  Sexagefimal  Parts. 

Which  they  did  rather  in  Imitation  of  Ptolemy9 
than  that  they  were  neceflitated  fo  to  do,  having  the 
Ufe  of  Numeral  Figures  as  we  have,  which  Ptole¬ 
my  ,  and  others  of  the  Ancients,  had  not. 

But  Arzachel  therein  differs  thus  far  from  Ptolemy , 
that  he  divides  his  Diameter  into  300  Parts,  which 
Ptolemy  divides  but  into  120,  and  hath  therefore 
lefs  need  of  Subdivifions. 

The  reafon  why  the  Ancients  did  thus  reduce 
their  ordinary  Fractions  all  to  one  kind  of  Deno¬ 
mination,  was,  to  avoid  the  Trouble  which  would 
arife  from  the  different  Denomination  of  Fradtions, 
which  (when  they  had  not  the  Helps  that  now  we 
have)  would  be  very  great ;  and  therefore  chofe 
to  admit  of  Approximations,  many  times,  inftead 
of  accurate  Equalities. 

And  why  they  chofe  the  Number  60,  rather 
than  any  other  Number,  was,  becaufe  if  they  had 
made  ufe  of  12,  or  fuch  other  fmall  Number,  they 
would  be  put  upon  a  neceffity  of  the  more  Subdi¬ 
vifions,  and  a  Number  much  greater  than  this  ■ 
they  could  not  well  manage  (there  being,  even 
in  this,  Trouble  enough)  and  of  Numbers  about 
this  Bignefs,  this  was  thought  moft  convenient,  as 
being  moft  capable  of  exadt  Divifions,  without  be¬ 
ing  Put  to  the  Neceflity  of  Approximations  or  Sub- 
divifionsj  admitting,  for  Divilors,  the  fix  firft 
1  Num- 
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Numbers,  i,  2,  3,  4,  5,  6,  (which  none  lefs 
than  it  can  do)  and  as  many  more  anfwering  to 
them,  10,  12,  15,20,30,  60  (that  is  Twelve  in 
all)  there  being  no  Number  lefs  than  it,  admitting 
of  fo  many  Divifors  ;  nor  can  any,  greater  than  it, 
admit  of  more,  which  is  not  at  lead:  twice  as 
great;  which  cannot  be  faid  again  of  any  greater 
Number,  ’till  we  come  to  360.  And  this  is  that 
which  is  made  the  Number  of  Degrees  in  the  whole 
Circle. 

And  this  Divifion  of  Integers  into  Sexagefms 
(Minutes,  Seconds,  Thirds,  &c.)  efpecially  in  the 
Parts  of  Arches,  Angles,  Time,  and  Motion ;  the 
drabs  have  retained  in  Imitation  of  the  Greeks  {or 
Egyptians)  and  we  from  them,  even  to  this  Day. 
V/alUs’s  Algebra ,  Chap.  VII. 

SEX  ANGLE,  ill  Geometry,  is  a  Figure  con¬ 
fining  of  fix  Angles. 

SEXTANS,  is  thefixthPartofany  thing, thus: 
There  is  an  Aftronomical  Inftrument  called  a  Sex¬ 
tant,  as  being  the  fixth  Part  of  a  Circle.  This 
hath  a  graduated  Limb,  and  is  ufed  like  a  Qua¬ 
drant. 

SEXTANT.  The  Defcription  of  a  new  Sex¬ 
tant,  lately  made  for  the  Obfervatory  in  Trinity- 

C allege t  Cambridge,  by  Mr.  John  Rowley. 

a  a  a  Iron  Bars  fet  edge  and  flat-ways,  compofing 
and  framing  the  Body  of  the  Sextant ,  whole  Ra¬ 
dius  is  five  Foot. 

bb  Are  two  Telefcopes,  the  one  fix’d  on  the 
right  Edge  of  the  Sextant ,  from  which  the  Divifi- 
ons  on  the  Limb  are  nuhabred,  and  the  other  move- 
able  with  the  Index. 

c  e  Two  large  Brafs  Semi-circles  on  the  Back- 
fide  of  the  Sextant ,  which  by  Nuts  and  Screws 
can  bring  the  Inftrument  into  any  Pofition  in  any 
Plane,  Horizontal ,  Vertleal ,  or  Reclining. 

d  d  The  Place  of  the  Crofs  Hairs  within  the  Te- 
lefcope,  which  are  made  to  be  moved  (from  the 
Out-fide)  for  the  better  adjufting  them  to  the  In¬ 
ftrument. 

e  The  Revolution-Work,  which  proves  the  In¬ 
dex  gradually  (by  the  Help  of  a  Screw)  and  fenfibly 
Ihews  its  Progrefs,  to  the  thoufandth  Part  of  an 
Inch. 

f  The  Centre  of  the  Inftrument,  from  which 
a  Plumb-Line  falling  on  the  Line  (i)  at  the  lower 
End  of  the  right  Edge  of  the  Sextant ,  takes  Di- 
ftances  from  the  Zenith. 

g  Is  another  Centre,  from  which  a  Plumb-Line 
falling  on  the  Line  (h),  takes  Altitudes  from  the 
Horizon. 

k  Is  the  Brafs  Limb  of  the  Inftrument,  being 
diagonally  divided  into  every  five  Minutes,  and 
by  proportional  Parts  on  the  Index,  fhews  every 
ten  Seconds. 

/  Is  a  Lignum-Vita  Axis,  upon  which  the  Sex¬ 
tant  turns  ;  and  is  made  fo,  as  to  be  plac’d  either 
parallel  to  the  Axis  of  the  Equator,  or  of  the  Ho¬ 
rizon. 

mm  Is  a  Contrivance  by  the  Motion  of  Wheels, 
Nuts  and  Screws,  fo  as  to  make  the  whole  Sextant 
move  anfwcrably  to  the  apparent  Diurnal  Motion  of 
the  Heavens. 

n  n  n  Three  ftrong  Iron  Feet,  fix’d  to  an  Iron 
Collar,  to  hold  the  aforefaid  Axis  ( 1). 

000  Are  three  Pieces  of  Timber,  to  which  the 
Iron  Feet  are  fcrew’d,  and  which  ferve  to  compleat 
the  Pedeftal  of  the  Inftrument. 


P  An  Arch  of  Iron,  which  fnifts  the  Axis  (l) 
to  its  Parallelifm  with  either  the  Axis  of  the  Equa¬ 
tor  or  Horizon. 

The  Limb  of  this  noble  Infrument  is  very  accu¬ 
rately  divided ,  diagonally ,  and  by  the  way  of  une¬ 
qual  DivifionSy  ufed  by  Hevelius  ;  fo  that  the  Angle 
may  be  taken  either  of  thofe  Ways ,  as  well  as  be  found 
by  the  Revolution-Work. 

SEXT AR  of  Wheat  or  other  Corn  {from  Sex- 
tarius)  was  that  Quantity  anciently  which  we  now 
call  a  Quarter,  containing  a  Bufhel.  In  feme 
Countries  ’tis  called  a  Seanie. 

SEXTILE,  the  Pofition  or  Afpedt  of  the  Pla¬ 
nets,  when  at  60  Degrees  diftant,  or  at  the  Di- 
ftance  of  two  Signs  from  one  another ;  and  is  mark¬ 
ed  thus*.  ' 

SGRAFIT  ,S graffiti  at  a,  probably  otJydcp^Gr.] 
a  Method  of  Painting  in  Black  and  White  only, 
not  only  in  Frefco ,  yet  fuch  as  will  bear  the  Wea¬ 
ther.  It  is  both  the  Defign  and  Painting  all  in, 
one. 

SHACKLES,  aboard  a  Ship,  are  thofe  oblong 
Iron  Rings,  and  bigger  at  one  End  than  at  the 
other,  with  which  the  Ports  are  {hut  faft,  by 
thrufting  the  wooden  Bar  of  the  Port  through 
them.  There  are  alfo  a  fort  of  Shackles  to  lift 
the  Hatches  up  with,  of  the  former  Figure,  but 
final ler  ;  they  are  faftened  at  the  Comers  of  the 
Hatches 

SHADOW,  Shade ,  a  Plan  where  the  Light  is 
weakened  by  the  Interpofition  of  lbme  opake  Body 
before  the  Luminary.  The  Shadow  of  Yew,  Cy- 
prefs,  and  Walnut-Tree,  are  held  dangerous  to 
Men ;  the  Shadow  of  A(h  is  held  deadly  to  Ser¬ 
pents,  for  which  reaion  Serpents  are  never  found 
under  its  Shade.  The  Dodtrine  of  Shadows  makes 
a  confiderable  Article  in  Optics  and  Geography, 
and  is  the  Foundation  of  Dialling. 

Shadow,  in  Optics,  is  a  Privation  of  Light,  by 
the  Interpofition  of  an  opake  Body  :  But  as  nothing 
is  feen  but  by  Light,  a  meer  Shadow  is  invifible. 
When  therefore  we  fay,  we  fee  a  Shadow, ’tis  partly 
that  we  fee  Bodies  placed  in  the  Shadow,  and  illu¬ 
minated  by  Light,  refledted  from  collateral  Bodies; 
and  partly,  that  we  fee  the  Confines  of  the  Light. 

If  the  opake  Body,  that  projedts  the  Shadow,  be 
perpendicular  to  the  Horizon,  and  the  Place  ’tis 
projedted  on,  be  horizontal,  the  Shadows  is  called  a 
right  Shadow  ;  fuch  are  the  Shadow  of  Men,  Trees, 
Buildings,  Mountains,  &c.  If  the  opake  Body  be 
placed  parallel  to  the  Horizon,  the  Shadow  is  "cal¬ 
led  a  verfed  Shadow ;  as  the  Arms  of  a  Man  ftretch- 
edout,  &£. 

Laws  of  the  Projection  of  Shadows  from  opake 
Bodies. 

1.  Every  opake  Body  projedts  a  Shadow  in  the 
fame  Direction  with  its  Rays;  that  is,  towards  the 
Part  oppofite  to  the  Light.  Hence,  as  either  the 
Luminary,  or  the  Body  changes  Place,  the  Shadow 
likewife  changes. 

2.  Every  opake  Body  projedts  as  many  Shadows 
as  there  are  Luminaries  to  enlighten  it. 

3.  As  the  Light  of  the  Luminary  is  more  in- 
tenfe,  the  Shadow  is  the  deeper.  Henfe  the  Inten- 
fity  of  .the  Shadow  is  meafur’d  by  the  Degrees  of 
Light  that  Space  is  deprived  of. 

4.  If  a  luminous  Sphere  be  equal-  to  an-  opake 
one  it  illumines,  the  Shadow  this  latter  projedts  will 
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be  a  Cylinder;  and,  of  conl'equence,  will  be  pro- 
Pagated  ftill  equal  to  itfelf  ;  to  whatever  Diftance 
rhe  Luminary  is  capable  of  adling  ;  fo  that,  if  it  be 
cut  in  any  Place,  the  Plane  of  the  Sedtion  will 
be  a  Circle  equal  to  a  great  Circle  of  the  opake 
Sphere. 

5.  If  the  luminous  Sphere  be  greater  than  the 
opake  one,  the  Shadow  will  be  conical.  If  there¬ 
fore  the  Shadow  be  cut  by  a  Plane  parallel  to  the 
Bafe,  the  Plane  of  the  Sedtion  will  be  a  Circle,  and 
that  fo  much  the  lefs,  as  it  is  at  a  greater  Diftance 
from  the  Bafe. 

6.  If  the  luminous  Sphere  be  lefs  than  the  opake 
one,  the  Shadow  will  be  a  truncated  Cone  ;  con- 
fequently,  it  grows  ftill  wider  and  wider ;  and 
therefore,  if  cut  by  a  Plane  parallel  to  the  Section, 
that  Plane  will  be  a  Circle  fo  much  the  greater,  as 
’tis  further  from  the  Bafe. 

7.  To  find  the  Length  of  the  Shadow,  or  the 
Axis  of  the  fhady  Cone,  projedled  by  a  lefs  opake 
Sphere,  illuminated  by  a  larger ;  the  Diame¬ 
ters  of  the  two,  as  CD,  and 
I  N  ;  and  the  Diftance  between 
their  Centres  G  M  being  given. 

Draw  FM  parallel  to  CH ;  then 
will  I  M  =  C  F  ;  and  therefore 
F  C  will  be  the  Difference  of  the 
Semidiameters  G  C  and  I M  ;  con- 
fequently,  as  F  G,  the  Difference 
of  the  Semidiameters,  is  to  C  M, 
the  Diftance  of  the  Centres ;  fo  is 
C  F,  the  Semidiameter  of  theopake 
Sphere,  to  M  H,  the  Diftance  of  the  Vertex  of 
the  fhady  Cone,  from  the  Centre  of  the  opake 
Sphere.  If  then  the  Ratio  of  P  M  to  M  H  be  very 
fmall ;  fo  that  M  H  and  P  H  do  not  differ  very 
notably,  M  H  may  be  taken  for  the  Axis  of  the 
fhadowy  Cone  ;  otherwile  the  Part  P  M  muft  be 
fubftradted  from  it  ;  which  to  find,  feek  the  Arch 
L  K  :  For  this  fubftradtcd  from  a  Quadrant,  leaves 
the  Arch  I  Q_;  which  is  the  Meafure  of  the  Angle 
IMP.  Since  then,  in  the  T  riangle  M I  P,  which 
is  redlangular  at  P  ;  befides  the  Angle  I  M  Q_, 
we  have  the  Side  I  M ;  the  Side  M  P  is  eafily 
found  by  plain  Trigonometry.  E.  gr.  If  the  Semi¬ 
diameter  of  the  Earth  Mlm,  the  Semi-diame¬ 
ter  of  the  Sun,  according  to  Ricciolus ,  will  be  33  ; 

and  therefore  G  F  =  3  2  ;  and  of  Confequence 
M  H  =  228  § ;  fince  then  M  P  is  found  by  Cal¬ 
culation  to  bear  a  very  fmall  Ratio  to  M  H,  PH 
is  found  to  be  2  8  81  Semi-diameters  of  the  Earth. 

.  Hence,  as  the  Ratio  of  the  Diftance  of  theopake 
Body,  from  the  luminous  Body  C  M,  to  the  Length 
of  the  Shadow  M  H,  is  conftant ;  if  the  Diftance 
be  diminifhed,  the  Length  of  the  Shadow  muft  be 
diminifhed  likewife,  confequently  the  Shadow  con¬ 
tinually  decreafes  as  the  opake  Body  approaches  the 
Luminary. 

8..  To  find  the  Length  of  the  Shadow  projected 
by  an  opake  Body  T  S,  the 
Altitude  of  the  Luminary  ; 

'  E.  gr.  of  the  Sun  above  the 
Horizon,  viz.  the  Angle 
S  V  T,  and  that  of  the  Bo¬ 
dy  being  given,  fince  in  the 
Redtangle  T riangle  S  T  V, 
we  have  given  the  Angle  V, 
^  and  the  Side  T  S  ;  the  Length 
of  the  Shadow  T  V  is  had 

by  Trigonometry. 


Thus,  fuppofe  the  Altitude  of  the  Sun  37  Deg. 

40  Minutes,  and  the  Altitude  of  a  Tower  187 
Feet,  T  V  will  be  found  241!  Feet. 

9.  The  Length  of  the  Shadow  T  V,  and  the 
Height  of  the  opake  BodyT  S  being  given,  to  find 
the  Altitude  of  the  Sun  above  the  Horizon. 

Since,  in  the  Rectangle  Triangle  S  T  V,  the 
Sides  T  V  and  T  S  are  given ;  the  Angle  V  is 
found  thus :  As  the  Length  of  the  Shadow  T  V  is 
to  the  Altitude  of  the  opake  Body  T  S,  fo  is  the 
whole  Sine  to  the  Tangent  of  the  Sun’s  Altitude 
above  the  Horizon.  Thus,  if  T  S  be  30  Foot, 
and  T  V  45  Min.  TVS  will  be  found  33  Deg. 

41  Min. 

10.  If  the  Altitude  of  the  Luminary;  E.  gr. 
The  Sun  above  the  Horizon  TVS,  be  45  Deg. 
the  Length  of  the  Shadow  T  V  is  equal  to  the 
Height  of  the  opake  Body. 

1  x .  The  Lengths  of  the  Shadows  T  Z  and  T  V 
of  the  fame  opake  Body  T  S,  in  different  Altitudes 
of  the  Luminary,  are  as  the  Co-tangents  of  thofe 
Altitudes. 

Hence,  as  the  Co-tangent  of  a  greater  Angle  is 
lefs  than  that  of  a  lefs  Angle,  as  the  Luminary  rifes 
higher,  the  Shadow  decreafes ;  whence  it  is,  that 
the  Meridian  Shadows  are  longer  in  Winter  than  in 
Summer. 

12.  To  meafure 
the  Altitude  of 
Objedt  :  E.  gr.  A 
Tower  A  B,  bv 
means  of  its  Shadow 
projected  on  a  Ho¬ 
rizontal  Plane. 

At  the  Extremity 
of  the  Shadow  of  the 
Tower  C,  fix  a  Stick, 
and  meafure  the  Length  of  the  Shadow  AC;  fix 
another  Stick  in  the  Ground  of  a  known  Altitude 
P  E,  and  meafure  the  Lengthof  the  Shadow  there¬ 
of  E  F.  Then,  as  E  F  is  to  A  C,  fo  is  D  E  to  A  B. 
If,  therefore,  A  C  be  45  Yards,  and  ED  5  Yards  3 
A  B  will  be  327  Yards. 

13.  The  Shadows  of  equal  opake  Bodies  have 
their  Length  proportionable  to  their  Diftances  from 
the  fame  Luminaries  equally  high.  Hence,  as  the 
Opake  approaches  to  the  Luminary,  or  the  Lumi¬ 
nary  to  the  opake  Body,  the  Length  of  the  Sha¬ 
dow  is  increaled  ;  and  as  either  of  them* recedes, 
is  diminifhed.  Hence,  from  the  different  Lengths 
of  Shadows  of  the  fame  opake  Bodies  at  the  fame 
Height  of  the  Sun,  Moon,  Jupiter ,  Venus ,  &c.  we 
may  gather  their  different  Diftances  from  the  Earth, 
tho’  not  accurately  enough  for  Aftronomical  Pur¬ 
poses. 

1 4.  The  right  Shadow  is  to  the  Height  of  the 
opake  Body,  as  the  Co- fine  of  the  Luminary  to 
the  Sine. 

15.  The  Altitude  of  the  Luminary 
being  the  fame  in  both  Cafes,  the 
opake  Body  A  C  will  be  to  the  verfed 
Shadow  A  D,  as  the  right  Shadow 
E  B  to  its  opake  Body  D  B. 

Hence,  r.  Theopake  Body  is  to  its 
verfed  Shadow,  as  the  Co-fine  of  the 
Altitude  of  the  Luminary  to  its  Sine : 
confequently,  the  verfed  A  D  is  to 
its  opake  Body  A  C,  as  the  Sine  of 
the  Altitude  of  the  Luminary  to  its  Co-fine.  2.  If 
D  B  =  A  C,  then  will  D  B  be  a  mean  Proporti¬ 
onal 
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onal  between  E  B  and  A  D ;  that  is,  the  Length 
of  the  opake  Body  is  a  mean  Proportional  between 
its  right  Shadow  and  verfed  Shadow,  under  the  fame 
Altitude  of  the  Luminary.  3.  When  the  Angle  C 
is  45  Deg.  the  Sine  and  Co-fine  are  equal  ;  and 
therefor  e  the  verfed  Shadow  equal  to  the  Length  of 
the  opake  Body. 

16.  A  right  Sine  is  to  a  verfed  Sine  of  the  fame 
opake  Body,  under  the  fame  Altitude  of  the  Lumi¬ 
nary,  in  a  duplicate  Ratio  of  the  Co-fine,  to  the 
Sine  of  the  Altitude  of  the  Luminary. 

Right  and  verfed  Shadows  are  of  confiderable  Ufe 
in  Meafuring  ;  as  by  their  means  we  can  commo- 
dioufly  enough  meafureAltitudes,  both  acceflible  and 
inacceflible,  and  that  too  when  the  Body  does  not 
projeCt  any  Shadow.  The  right  Shadows  we  ufe 
when  the  Shadow  does  not  exceed  the  A  ltitude  ; 
and  the  verfed  Shadows,  when  the  Shadow  is  great¬ 
er  than  the  Altitude.  On  this  Footing,  is  made  an 
Inftrument  called  the  Quadrat,  or  Line  of  Shadows, 
by  means  whereof  the  Ratios  of  the  right  and  verfed 
Shadow  of  any  Objedt,  at  any  Altitude,  are  deter¬ 
mined.  This  Inftrument  is  ufually  added  on  the 
Face  of  the  Quadrant. 

Shadow ,  in  Geography.  The  Inhabitants  of 
the  Globe  are  divided,  with  refpedh  to  their  Sha¬ 
dows,  into  A fai,  Amphifcii ,  Heterofcii ,  and  Perif- 
cii.  The  firlt  are  fuch  as  at  a  certain  Seal'on  of  the 
Year  have  no  Shadows  at  all,  while  the  Sun  is  in 
the  Meridian.  The  fecond  are  fuch,  whofe  Me¬ 
ridian  Shadow,  at  one  Seafon  of  the  Year  looks  to 
the  North,  and  at  another  to  the  South.  The  third 
are  fuch,  whofe  Shadows  conftantly  tend  either  to 
the  North  or  South.  The  laft  are  thole*  whofe 
Shadows,  in  one  and  the  fame  Day,  fuccefiively 
tend  to  all  the  Points. 

Shadow  in  Perfpefihe.  The  Appearance  of  an 
opake  Body,  and  a  luminous  One,  whofe  Rays 
diverge  ( E .  gr.  as  Candle,  Lamp,  &c.)  being  gi¬ 
ven  ;  To  find  the  juft  Appearance  of  the  Shadow 
according  to  the  Laws  of  PerfpeCtive.  The  Me-  1 
thod  is  this  ;  From  a  luminous  Body,  which  is  here 
confider’d  as  a  Point,  let  fall  a  Perpendicular  to  the 
perfpeCtive  Plane  or  Table  j  i.  e.  Find  the  appear¬ 
ance  of  a  Point  upon  which  a  Perpendicular,  drawn 
from  the  Middle  of  the  Luminary,  falls  on  the  per- 
fpedtive  Plain ;  and  from  the  feveral  Angles,  or 
raifed  Points  of  the  Body,  let  fall  Perpendiculars  to 
the  Plane.  Thefe  Points  whereon  thefe  Perpendi¬ 
culars  fall,  conned  by  right  Lines  with  the  Point 
upon  which  the  Perpendicular,  let  fall  from  the  Lu¬ 
minary,  falls  ;  and  continue  the  Lines  to  the  Side 
oppofite  to  the  Luminary.  Laftly,  through  the 
raifed  Points  draw  Lines  through  the  Centre  of  the 
Luminary,  interfering  the  former  ;  the  Points  of 
Interfeclion  are  the  Terms,  or  Bounds,  of  the 
Shadow. 

E.  gr.  Suppofe  it  required  to  projed  the  Appear¬ 
ance  of  the  Shadow  of  a  Prifrn,  ABCF  E  D, 
Scenographically  delineated  ;  Since  A  D,  B  E,  and 
C  F  are  perpendicular  to  the  Plane,  and  L  M  is 
likewife  perpendicular  to  the  fame  (for  the  Lumi¬ 
nary  is  given,  if  its  Altitude  L  M  be  given) ;  Draw 
the  right  Lines  C  M  and  H  M,  through  the  Points 
DE.  Through  the  raifed  Points  A  and  B,  draw 
the  right  Line  C  L  and  H  L,  interfering  the  for¬ 
mer  on  Cand  H.  Since  the  Shadow  of  the  right 
Line  A  D  terminates  in  C,  and  the  Shadow  of  the 
right  Line  B  E  in  H  ;  and  the  Shadows  of  all  the 
other  right  Lines  conceived  in  the  given  Prifin  are 
Vo  l,  II. 


comprehended  within  thefe  Terms,  CDE  M  wil 
be  the  Appearance  of  the  Shadow  projeded  by  the 
Prifm. 

SHAFT ,  is  the  hollow  Entrance  into  a  Mine 
which  is  funk  or  dug  to  come  at  the  Ore.  In  the 
Tin-Mines,  after  this  is  funk  about  a  Fathom,  they 
leave  a  little  long  fquare  Place,  which  is  called  a 
Shamble. 

SHAFT  of  a  Column ,  is  the  Body  of  it,  fo  call¬ 
ed  irom  its  Straightnefs,  but  by  Architeds  more  fre¬ 
quently  the  Full. 

SHALLOP,  is  a  fmall,  light  Veflel  with  only  a 
fmall  Main-Maft  and  Fore-Maft,  and  Lugg-Sails, 
to  hale  up  and  let  down  upon  Occafion :  They 
commonly  are  good  Sailors,  efpecially  the  French 
Chaloups ;  and  are  often  ufed  as  T enders  upon  a 
Man  of  War. 

SHAMBLE.  See  Shaft . 

SH  AME,  is  an  Uneafinefs  of  the  Mind,  upon 
the  T  hought  of  having  done  fomething  which  is  in¬ 
decent,  or  will  leflen  the  valued  Efteerq  which  o- 
thers  have  of  us. 

SHANK,  or  Shank-Painter ,  in  a  Ship,  is  a 
fhort  Chain  faftned  under  the  Fore-Maft  Shrowds, 
f  by  a  Bolt  to  the  Ship’s  Side,  having  at  the  other 
End  a  Rope  faftned  to  it.  On  this  Shank-Painter, 
the  whole  Weight  of  the  Aft-part  of  the  Anchor 
refts,  when  it  lies  by  the  Ship’s  Side.  The  Rope  by 
which  it  is  haled  up,  is  made  faft  about  a  Timber- 
head. 

SH ANKER,  in  Surgery ,  a  malignant  Ulcer, 
which  grows  and  eats  the  Flefh,  for  the  moft  Part 
proceeding  from  fome  Venereal  Dilorder. 

SHAPOURNETT  :  The  Heralds  call  a  kind 
of  Cap,  which  is  born  in  fome  Coats  of  Arms,  by 
this  Name. 

SHARP,  in  Mufck ,  an  artificial  Note,  or  Cha¬ 
racter,  in  this  Form  (£+)  which  being  prefix’d  to 
a  Note,  indicates  that  it  is  to  be  fung  ol'  play’d  a 
Semi-tone,  ora  half  Note,  higher  than  the  natural 
Note  would  have  been. 

SHEATHING  of  a  Ship,  is  cafing  that  Part 
of  her  which  is  to  be  underWater,  with  fome¬ 
thing  to  keep  the  Worms  from  eating  into  her 
Planks.  ’Tis  ufually  done  by  laying  Tar  and  Hair 
mixt  together  all  over  the  old  Plank,  and  then  nail¬ 
ing  on  thin  new  Boards :  But  this  hinders  a  Ship’s 
failing  ;  and  therefore  of  late  fome  have  been  iheath- 
ed  with  mill’d  Lead. 

’Tis  very  well  worth  trying  what  the  new  Stone- 
Pitch  will  do  in  this  Cafe  ;  if  it  will  defend  from 
the  Worm,  as  perhaps  it  will,  a  Ship  might  be  paid 
with  it  cheaper  than  with  the  Crown-Pitch ;  and 
it  will  not  crack  nor  fcale  off  as  that  will  do,  but 
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keep  always  loft  and  fmooth.  I  have  feen  where 
it  hath  been  on  thirteen  Months,  and  yet  it  was 
very  black  and  foft. 

S II  EATS  in  a  Ship,  are  Ropes  bent  to  the 
Clews  of  the  Sails ;  ferving  in  the  lower  Sails  to 
Hale-aft,  or  Round-off  the  Clew  of  the  Sail :  But  in 
Top-fails  they  ferve  to  Hale-home ,  as  the  Word  is, 
or  to  hale  the  Clew  of  the  Sail  dole  to  the  Yard- 
Arm. 

If  the  Main- fail  Sheats  ar e  haled  aft,  his  in  or¬ 
der  to  make  the  Ship  keep  by  a  Wind  ;  but  when 
the  Fore-fheats  are  haled  aft ,  ’tis  that  the  Ship 
may  fall  off  from  the  Wind  :  And  if  fhe  will  not 
do  it  readily,  then  they  hale  the  Fore-fail  (by  the 
Sheat)  flat  in,  as  near  the  Ship’s  Sides  as  they  can  ; 
and  this  they  call  Flatting  in  the  Fore-fail.  When 
they  fay,  Eafe  the  Sheat,  they  mean  Veer  it,  or  let 
it  go  out  gently  ;  but  when  the  Word  is,  Let  fy 
the  Sheat,  they  mean,  let  it  go  all  at  once,  and  run 
out  as  fall  as  it  can  ;  and  then  the  Sail  will  hang 
loofe,  and  hold  no  Wind.  In  a  very  great  Gull 
or  Gale  of  Wind,  there  is  another  Rope  bent  to  the 
Clews  of  the  Main-fail  and  Forefail,  above  the 
Sheat  Block,  to  luccour  and  eafe  the  Sheat,  and  this 
they  call  a  Fa/fe- Sheat. 

Sheats  in  a  Ship,  alfo  are  thofe  Planks  under 
Water  which  come  along  her  Run,  and  are  clofed 
into  the  Stern-Pof :  So  alfo  that  Part  within  Board 
in  the  Run  of  the  Ship,  is  called  the  Stern-jl>eats. 
The  Seamen  fay,  when  they  would  have  the 
Sheats  of  the  Main  or  Fore-Sail  haled  aft,  Tally  the 
Sheats. 

SHEER,  or  Sheering ;  the  Sea-Phrafe  for  the 
going  of  a  Ship  when  fhe  is  not  fleered  fleadily ; 
then  they  fay,  fhe  Jheers,  or  goes  Jheering  ;  as  they 
do  alfo  when  file  goes  in  and  out  by  means  of  the 
fwi ft  running  of  a  Tide- Gate,  (Ac.  for  then  being 
at  an  Anchor,  they  fay  there  is  Danger,  left  fhe 
fhould  Jheer  home  her  Anchor ,  or  fheer  afhore. 

SHEER-  Hooks,  aboard  a  Ship,  are  great  Hooks 
of  Iron,  fometimes  ufed  wffien  a  Ship  deligns  to 
board  another.  They  are  like  a  Sickle,  and  are  let 
into  the  Main- Yard- Arms,  and  Fore-Yard- Arms, 
in  order  to  fpoil,  cut  or  tear  the  Enemy’s  Shrouds, 
Sails,  or  Rigging. 

SHEER-SZvwL,  at  Sea,  is  the  Term  for  a  kind 
of  Knot,  by  which  they  tie  up,  or  fhorten  a  Run¬ 
ner,  when  ’tis  too  long,  fo  that  they  cannot  hoife 
in  the  Goods  by  it  over  the  Ship’s  Sides.  This  Knot 
can  be  let  loofe  again  when  they  pleafe. 

SHEERS,  fo  the  Seamen  call  two  Mads  Yards, 
or  Poles,  let  up  and  feized  a-crofs  each  other  aloft, 
near  the  T  op.  This  Pair  of  Sheers,  as  they  call  it, 
is  placed  below  on  the  Chain-Wales  of  the  Shrouds, 
and  lafhed  faft  to  the  Ship’s  Sides  to  keep  them  fteady 
aloft.  Their  ufe  is  to  fet  in,  or  take  out  a  Mart ;  for 
which  end,  there  is  faflned  at  the  fame  Place  where 
they  ciofs  one  another,  a  ftrong double  Block  with 
a  Strap.  They  ferve  alfo  to  hoife  in  or  out  of  Boats 
that  have  Mails,  luch  Goods  as  are  wanted  to  be 
taken  in  or  out. 

SHELF*  is  what  the  Miners  (efpecially  in  the 
Tin-Mines)  call  the  Faff -Countrey,  by  which  they 
mean  an  imaginary  Surface  of  the  Earth,  which  at 
the  Concuffion  of  the  Waters  in  the  general  De¬ 
luge  of  Noah,  was  never  moved  ;  and  to  the  Shelf, 
they  think  all  (he  Loads  or  Mineral  Veins  atfirft  lay 
even  and  parallel  j  tho’  after  the  Flood  they  were 
fome  elevated,  fome  depreffed,  (Ac.  And  by 
now  they  mean  that  hard  Suiface,  or  Coat,  of  the 


Earth  which  lies  under  the  Mold,  ufually  about  a 
Foot  deep  ;  for  they  fuppofc,  that  lince  the  Flood 
the  Earth  hath  gotten  a  new  Coat  of  Vegetable 
Earth,  or  fuch  as  is  made  by  the  Corruption  of  Ve¬ 
getables  and  Animals. 

SHERIVE,  ox  Sheriff,  Vice-Comet,  is  the  Chief 
Officer  of  the  King  in  any  Shire  or  County.  For¬ 
merly  the  Sheriff  was  choien  bv  the  People  in  the 
County- Court  by  Vote,  as  the  Knights  of  the  Shire 
for  Parliament  nowT  are  j  but  now  the  Sheriff  is 
nominated  by  the  King.  Camden,  in  his  Bri¬ 
tannia,  deferibes  this  Office,  and  the  Antiquity 
and  Authority  of  this  Officer.  See  Co.  Rep.  lib. 
4..  And  Spelman's  Gloffaty  under  the  Word 
Vice-Comcs.  His  Oath  is  extant  in  Reg.  Orig.  fol. 
33 !  ■ 

SHERIFF-Tiw/F,  feems  anciently  to  have  been 
a  Tenure  by  the  Service  or  Duty  of  providing  En¬ 
tertainment  for  the  Sheriff  at  his  County-Turns  or 
Courts.  For  it  appears  by  Ryl ey’s  P lac ita  Parlia¬ 
ment.  fol.  653.  That  in  Derby/hire  the  King’s  Bai¬ 
liffs  did  formerly  take  Six-pence  of  every  Bcvate  of 
Land,  in  Name  of  Sheriff-Tooth. 

SHEWING,  in  Lava,  is  to  be  quit  of  Attach¬ 
ments  in  any  Court,  and  before  whomfoever  in 
Plaints  fhewed,  and  not  avowed. 

SHIFTERS,  certain  Men  aboard  a  Man  of 
War,  who  are  employ’d  by  the  Cooks  to  fhift  or 
change  the  Water  in  which  the  Flefh  or  Fdfh  is  put 
and  laid  for  fome  time,  in  order  to  fit  it  for  the 
Kettle. 

SHILLING,  Solidus  in  the  Latin,  is  a  Word  of 
very  uncertain  Signification,  and  differs  almoft  in 
every  Nation.  But  the  W ord  Scylling,  or  Shilling 
in  England,  never  fignified  any  thing  but  Five- 
pence  with  the  Saxons,  and  Twelve-pence  ever 
lince.  When  it  firft:  went  for  Twelve-pence, 
it  is  hard  to  find  ;  but  there  was  no  Twelve-penny 
Piece  of  that  Name  coined  in  England  ’till  1504, 
and  then  Stoiv  calls  them  Groats  j  though  Fabian 
mentions  them  under  the  Name  of  Shillings.  In 
34  Hen.  8.  there  wrere  T welve-penny  Pieces  ftruck, 
but  they  were  called  Tefons. 

SHINGLES,  in  Phyfick,  a  kind  of  Herpes,  call¬ 
ed  alfo  Military  Herpes,  which  confifts  of  innume¬ 
rable  little  Puftules,  which  break  out  in  various  Parts 
of  the  Body,  viz.  the  Neck,  Breaft,  Loins,  Thighs, 
(Ac.  The  Place  affedled  is  fomething  inflamed* 
and  the  Patient  a  little  feverifh. 

SHINGLES,  in  Building,  fmall  Pieces  of  Wood, 
or  quarter’d  Oaken  Boards  faw’d  to  a  certain 
Scantling,  or  thofe  ufually  cleft  to  about  an  Inch 
thick  at  one  End,  and  made  like  Wedges,  four  or 
five  Inches  broad,  and  eight  or  nine  Inches  long, 
for  covering  of  Churches,  Steeples,  (Ac.  inftead  of 
Tiles,  Slates,  (Ac. 

SHINGLIN  G-Tongs  are  ufed  in  the  Finery  of 
an  Iron-Forge,  to  take  out  the  Loop,  in  order  to 
bring  it  under  the  Hammer  into’a  Bloom. 

SHIP.  The  Defcription  of  the  feveral  Parts 
and  Rigging  of  a  Firft  Rate  Ship  lying  at  Anchor. 

H.  Her  Huff 

A  The  Cut-zvater. 

B  The  Stem. 

C  The  Hawfe  Holes. 

D  The  Cat-Head. 

E  Wajle  Cloaths. 

F  The  Fore  Chain-wale. 

G  The 
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A 

The  Stern  abaft 

F 

B 

The  Poop 

G 

C 

The  quarto/'  Deck 

H 

D 

The  Fereeaflle 

I 

F 

The  upper  Deck 

K 

F  The  middle.  Tech 
The  Cun  Deck 
The  Orlop 
The  OToLi 
The  Jihad 


ill  particulars  an  cither  of  theft  parts,  are  dijhrujuiflup  bvjmmbcrs 


„  JLL  ycu  ieiuars  on  eiuuzt  uj  i  ~  S  “  th.  r 

i.za.  Ucaaainjl  there  is  placed  it  letter  of  v  alphabet,* .  refersjo 
the  Principal part  or  parts,  where  that  particular  is  to  he  found .  I 


The  Tajtarel ... _ ... _ 

The! upper  liahts  and  Balcoiw. 

Tlic  lower  ‘ liahts  and  Balcoiw \ 

The  War  dr o  Sin  liahts _ , 

The  Counter _ * _ _  7  ^ 

Ike  Tran  fames . _ 

The  fas /lion  peiees _ 

The  Rudder _ 

The  Tillaw _ _ _ ' _ AC 

Timbers  oj  the  Stern  head.  .  _.AIC 

The  Stern  pojl . - A 

Railes - - Alv 

Brackets. _ _  _  _ - - - AlC 

life  Railes  on  the  side _ BCD 

The  Trumpeters  Cabbin. _ _  _  -  -  i 

Lab  bin  for  Lieutenants  IP,  So  *  Hates  J 


n 

iS 

19 

2,0 

21 

22 

24 

-» r 
+0 

26 

27 

23 

19 


33 

34 

35 
3b 
3? 
33 


B  aunt  tiers _ 7  ,  .  r. .  ,,  . 

yr  -r  11  in?  Ships  lute-  13  CD 

Bailees  or  Tails 3  /  *■  ^ 

Beanies  of  the  Decks _ /. . !B^DE 

BShcaSS  . . 

Sana  wap  and  Stairs  untoS  v  ^ 

Suiis  and  Berts _ C  D  EFG 

entrance  into  the  Callow _ _ .EF  39 

The  State  room _ _  E 

Bulkhead  of  the  State  room  \  . 

Bulkhead  of  the  Coach  ... _ ) 

Babbitts  for  B  o  at fw’CCarp calami  *  UatesTLD 

Bulkhead  of  the  tore  Peak _ _  _  _ED 

Crateinas  .  _ _ _ DEFK 

Bai't  of  the  Catt _ _ _ _ D 

Coo  krooni  Chinnier _ _ DEF 


Slain  Capstan  .  _ <7  \48\Bread  roonu  tbofl  Poudej'  room  ape  re  . 


Jeer  Caps  ten _ _ ) 

Bins  ScCrofs  peiees  to  the  *  ttajls _ i  -  E  F 

Standing  Lab  bins  tor  *  ttidlhipmen  ) 
Firing  and  winding  Stairs.  -  DEFC 

Ladders _ C _ _ _  _EFCH 

Common  Table _ _ F 

Look  room  and  Furnaces _ F 

Standerts  to  the  Side  and  Cut  ad _ C 

Cabbins  for  Cannes  and  Slates _  GF 

Bitt  pinns _  _ ) 

Crojs  vciees  for  the  Cables  ! _ GH 

Standerts _ ) 

4. Hanger ~  ... _ G 

Catch  wars.  _ _ _  } 

Partitions  Jot'  Steward  fe  ftore  rooms ) '  GH 


s° 

31 

3* 

S3 

34 

S3 

36 

57 

3 8 


HI 

I 

I 

I 

H 


49  Breafgfooks _ .  _ , - 1 

Upper  futtock  Ridders  i 

Lower  futtoek - - - -  -  - 

Floor  Ziders _ _ _ 

CrbM  -'iftttarj.  _ 

Up  r  i  ait  S 

Sell  Tump  and  Shot  Lockers.  ~ 

Steps  for  the  .  11a /l  _  _ - . - 

The  lCe  fon  -  -  -  T  -  -  -  -  -  -  — 

The  appearances  of  r  floor  Timbers  cut\ .  .1 
Lower  ends  oj  the  Buttocks 
The  Rijeing  or  Dead  Wood 

The  Shut _ _ _ \ 

Lnee  of  the  Cfead  S 
The  Loci - -  I 


64  The  Trail  beard 


Cheelcs _ 

Figure 
Bitts 
Bowjpmt 
Tore  4.  Heft 
Slain  vtlaft 
tlliz.cn  •.Halt 

Pifdel 

cntruig  Port 


HI 


/ 


\ 


\ 
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G  The  Main  Chain-wale. 

H  The  Mi  zzen  Chain-wale. 

I  The  Chefs  Tree. 

K  The  Eat  ring  Port 
L  The  Head. 

M  The  Gallery. 

N  The  T offer  el. 

O  O  O  The  three  Poop  Lanterns. 

P  The  Enfign- Staff. 

Q Its  Truth. 

R  The  Enfgn ,  or  Antient. 

Z.  The  Mizzen-Maft,  and  Rigging; 

1  The  Mizzen  Maf. 

2  The  Mizzen  Yard  and  Sail. 

3  The  Mizzen  Sheet. 

4  The  Mizzen  Shrozvds  and  Laniards. 

5  The  Mizzen  Bow-lines. 

6  The  Mizzen  Brayles. 

7  The  Geer. 

8  The  Mizzen  Peek  Halliards. 

9  TheCrofs  Jack-Yard. 
i  o  The  Lifts. 

I I  The  Braces. 

i  z  The  Mizzen  Puttock  Shrowds. 

13  The  Mizzen-top. 

1 4  The  Mizzen-top  Armour  -. 

1  5  The  Cap. 

16  Crow-feet. 

1 7  The  Mizzen  Stay  and  Sail. 

18  The  Halliards. 

Mizzen  Top-Matt  and  Rigging. 

f  9  Mizzen  Top-  Maf. 
so  Its  Saits  furl'd. 

21  Its  Braces. 

2  2  ItS  LftS. 

23  Its  Shrowds. 

24  Its  Halliards: 

2$  Its  Back-fay. 

26  Its  Bow- lines. 

27  Its  Sheet. 

28  The  Clew-lines. 

29  The  Stay. 

30  TheCrofs-trees. 

3  1  The  Cap. 

32  7 he  Stump. 

33  Its  Stay. 

34  Its  Truck. 

35  The  Spindle. 

36  The  Vane. 

37  The  Slings  of  theCrofs  Jack-Yard. 

M.  The  Main-Matt  and  its  Rigging. 

38  The  Main- Maf . 

3  9  Runners  and  Tackles . 

40  Tackle * 

4 1  The  Main  Shrowds  and  LaniardSi 

42  The  Main-fay  and  Sail. 

43  The  Stay-Jail  Halliards. 

44  The  Main-Yard  and  Sails* 

45  The  Geers. 

46  The  Main-Jheets. 

47  The  Main-tacks. 

48  48  The  Bunt-lines. 

49  49  The  Alain  Bow-lines* 

50  The  Main- Braces* 


5  i  S 1  The  Leech-lines. 

5  2  The  Main  Puttock-Shrowds * 

53  The  Crowfoot. 

54  54  The  Main-lifts. 

55  The  Main-top. 

5  6  The  Top  Armour. 

57  The  Top  Rope. 

58  The  Mam-Cap. 

59  The  Main-Yard-tackles. 

Main  Top-Matt  and  Rigging. 

60  The  Main  Top- maf. 

61  61  Tackles. 

62  The  Main-top-maf  Shrowds. 

63  The  Back-fays. 

64  The  Main-top-fail  Halliards. 

65  The  Main-top-fail  Stay  and  Sail.. 

66  The  Main-top-fay-fad  Halliards, 

67  The  Main-top-fail  Yard  and  Sail. 

68  The  Main- top-fail  Braces. 

69  The  Main-top-fail  Bow-lines. 

70  The  Main-top-fail  Sheets. 

7 1  7 1  The  Main-top-fail  Clew-lines. 

72  72  The  Main-top-J'ail  Lifts. 

73  The  Runner: 

74  The  Bunt-lines. 

75  The  Crofs -tree. 

76  The  Cap. 

77  The  Stump. 

78  The  Stay. 

79  TheTruck. 

$0  The  Pendant. 

F.  The  Fore-Matt  and  Rigging. 

81  The  Fore- Maf . 

82  82  Its  Runner  and  Tackles. 

83  The  Tackle. 

84  Tfo  Fore-Shrowds  and  Laniards: 

85  The  Fore-Stay. 

86  The  Fore- Maf  Yard  and  Sail 

87  87  The  Fore-Sheets. 

88  88  The  Fore-Tacks. 

89  89  The  Fore-Braces. 

90  90  The  Fore-Bow-lines: 

91  91  The  Bunt-lines. 

92  92  The  Leech-lines. . 

93  The Fore-YardTackle. 

94  The  Fore-Geers. 

95  The  Puttock-Shrowds: 

96  The  Crowfoot. 

97  The  Fore-top. 

98  //;  Top- Armour: 

99  The  Top  Rope. 

100  100  27*  Lifts. 

10 1  The  Cap. 

102  The  Fore-top  Maf  1 

103  The  Tackles. 

104  Fore-top- maf  Shrowds : 

105  The  Back-Stays. 

106  The  Fore-top-J'ail Halliards, 

*  07  Stay  and  Sail. 

108  The  Halliards. 

1 09  The  Fore-top-maf  Yard  and  Sail, 
no  The  Runner. 

hi  hi  The  Fore-top  fail  Lifts. 

1 1 2  1 1 2  The  Fore-top  fail  Braces. 

1 1 3  The  Fore-top-fail  Bow-lines. 

1 1 4  1 1 4  The  For  e-top- fail  Sheets, 

1 1  5  The  Fore-top  fail  Clew-lines. 

ti6  The 
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m  6  ’[the  Fore-top-fall  Bunt-lines. 

1 1 7  the  Crofs-trees. 

1 1 8  the  Cap. 

1 19  The  Stump . 

1  20  the  Stay. 

1 2 1  the  truck, 
izz  the  Spindle. 

123  the  Vane. 

B.  Bow-fprit  and  Rigging. 

124  Bow-fprit. 

125  the  Horfe. 

12  6  the  Sprit- Yard  and  Sail. 

1 27  the  Sprit-fail  Lifts. 

128  128  the  Sprit-fail  Sheets. 

129  129  Its  Clew-lines. 

130  130  the  Sprit-fail  Braces. 

1  31  the  Bob-flap. 

132  the  top. 

133  the  top  Armour. 

134  the  Sprit-fail  top-mafi. 

1 3  5  the  Sprit- fail  Shroivds. 

136  the  Sprit-fail  Halliards. 

137  the  Crane-hne. 

1 3  8  the  Sprit -top  fall  Yard  and  Sail. 

139  the  Sprit-fail  top-fail  Braces. 

140  1 40  Its  Lifts. 

1 41  1 41  Its  Sheets. 

142  the  Crofs-trees. 

143  the  Cap. 

144  the  Jack-Staff '. 

145  the  truck. 

146  the  Jack. 

147  the  Buoy  of  the  Befi  Bower-Anchor. 

148  the  Cable  of  the  Bejl  Bower-Anchor. 

1 49  the fmall  Bower-Buoy. 

SHIVERS,  fo  the  Seamen  call  thofe  little  round 
Wheels  in  which  the  Ropeof  a  Pulley  or  Block  run's. 
They  turn  with  the  Rope,  and  have  P fetes  of 
Brafs  in  their  Centres  (which  they  call  the  -Cocks) 
with  Holes  in  them,  into  which  the  Pin  of  the 
Block  goes,  and  on  which  they  turn*  Thefe  Shi¬ 
vers  are  ulually  of  Wood ;  but  fomfe  are  of  Brafs, 
as  thofe  in  the  Heels  of  the  top-mafi  s. 

SPIOALD,  is  the  Miners  Term  in  the  Tin- 
Mines,  for  fuch  Fragments  of  Ore,  which  by 
Rains,  Currents  of  Water,  kA c.  are  torn  oft  from 
the  Load  or  Veins  of  Ore.  Thefe  ate  wafh’d 
down  from  the  Mountains,  and  by  finding  of 
them,  they  guefs  where  to  look  for  a  Load  of  Ore. 
Sometimes  it  is  called  Squod ,  and  fometitiies  Squad. 

SHOALE,  in  the  Sea-Phrafe ,  is  the  fame  as 
Shallow.  They  fay,  ’us  good  Shoaling,  when  as  a 
Ship  fail  towards  the  Shoar  (he  finds,  by  her 
Sounding,  it  grows  Shallow  by  degrees,  and  not 
too  luddenly  ;  for  then  a  Ship  may  go  in  Safety. 

SHOARS,  Props,  or  Counterforts,  fet  up  to 
fupport  any  thing  of  Weight,  which  leads  on  one 
fide. 

SHORT  -Accent,  in  Grammar,  fheWs  that  the 
Time  of  Pronunciation  ought  to  be  {hort,  and  is 
marked  thus  ( u  ). 

SHORT  Sails,  in  a  Man  of  War,  ate  the  fame 
with  the  Fighting-Sails,  and  are  the  Fore-fail,  Main- 
fail,  and  Fore-top-feil :  Thefe  ate  all  that  are  ufed 
in  3.  Fight,  left  the  reft  (hould  be  fired  or  fpoiled  ; 
and  befides  they  would  be  troub'lefome  to  handle, 
and  would  hinder  the  Sight  and  Ufe  of  Arms. 


When  a  Ship  gives  Chafe  to  another,  if  the  Chafe 
hath  a  mind  to  fight,  they  fay,  the  Chafe  Jlrlps 
herfelf  into  her  Short  or  Fighting-fails  ;  that  is, 
puts  out  her  Colours  in  the  Poop,  her  Flag  at  the 
Main-top,  and  her  Streamers,  or  Pendants,  at  her 
Yard-arms ;  Furls  her  Sprit-fail,  Peeks  her  Mizen, 
and  SlingS  her  Main-yard  ;  and  when  the  Chafed 
fees  this,  he  is  to  prepare  for  an  Engagement. 

SHOT  of  a  Cable,  is  the  fplicing  of  two  Cables 
together,  that  a  Ship  may  ride  fafe  in  deep  Waters, 
and  in  great  Roads :  Fora  Ship  will  ride  eafier  by 
one  Shot  of  a  Cable,  than  by  three  fhort  Cables  out 
a- head. 

SHOT,  for  Ordnance ,  are  of  feveral  Sorts,  as 
Round-Shot,  which  are  round  Bullets  fitted  in  Pro¬ 
portion  to  the  Bore  of  the  Piece. 

Crofs-bar-Shot ,  are  round  Shot,  with  a  long  Spike 
of  Iron  call  in  it,  as  if  it  did  go  through  the  middle 
of  it. 

trundle-Shot ,  being  only  a  Bolt  of  Iron  16  or  18 
I  nches  long,  fharp-pointed  at  both  Ends,  and  about 
a  Hand’s  Breadth  from  each  End,  having  a  round 
broad  Bowl  of  Lead  caft  upon  it,  according  to  the 
Bore  of  the  Piece. 

Langrel-Shot ,  which  runs  ioofe  with  a  Shackle 
to  ke  fhortned  when  it  is  put  into  the  Piece  ;  and 
when  it  flies  out,  it  fpreads  itfelf.  At  each  End 
of  the  Bar  it  has  half  a  Bullet,  either  of  Lead  or 
Iron. 

Chain-Shot,  is  two  Bullets  with  a  Chain  betwixt 
them,  fome  being  contrived  round,  yet  fo  that  they 
will  fpread  in  flying  their  full  Length  and  Breadth. 

Cafe-Shot ,  is  any  thing  of  fmall  Bullets,  Nails, 
old  Iron,  and  the  like,  to  put  into  the  Cafe ,  to  Ihoot 
out  of  Ordnance. 

SHOULDRING,  in  Fortification,  is  a  Re¬ 
trenchment  oppofed  to  the  Enemies,  or  a  Work  caft 
up  for  a  Defence  on  one  fide,  whether  it  be  made 
of  Heaps  of  Earth  caft  up,  or  of  Gabions  and  Fa- 
cines.  A  Sbouldring  alfo  is  a  fquare  Orillon  fome¬ 
times  made  in  the  Baftions  on  the  Flank  near  the 
Shoulder,  to  cover  the  Cannon  of  a  Cafemate- 
Again,  it  is  taken  for  a  Demi-Baftion,  or  Work 
confifting  of  one  Face,  and  one  Flank,  which  ends 
in  a  Point  at  the  Head  of  a  Horn-work ,  or  Crown- 
work  :  Neither  is  it  to  be  underftood  only  of  a 
fmall  Flank  added  to  the  lides  of  the  Horn-work 
to  defend  them  when  they  are  too  long,  but  al¬ 
io  of  the  Redents  which  are  railed  on  a  ftraight 
Line. 

SHROWDING  of  trees,  in Hufbandry,  is  the 
cutting  or  lopping  off  the  top  Branches  of  them, 
which  is  only  practifed  to  T rees  that  are  not  fit  for 
Timber,  but  defign’d  for  Fuel,  or  fome  other  pre- 
fent  Ufe. 

SHROWDS,  are  great  Ropes  in  a  Ship,  which 
come  from  either  Side  of  all  the  Mafts.  They  are 
faftned  below  by  Chains  to  the  Ship’s  Tides,  and  aloft 
over  the  Head  of  the  Maft,  their  Pendants ,  Fore¬ 
tackle ,  and  Swifters  being  firft  put  under  them : 
They  are  alfo  Jerved  there,  to  prevent  their  galling 
the  Mali.  The  Top-maft  Shrowds  are  faftned  to 
the  Puttocks  by  Plates  of  Iron,  and  by  Dead-mens 
Eyes  and  Lanniers  alfo,  as  the  others  are.  The 
Terms  are  Eafie  the  Shrowds,  that  is,  flacken  them  : 
Set  taught  the  Shrowds ;  that  is,  fet  them  ftiffer. 
The  Boit-fprit  hath  no  Shrowds. 

SI,  in  Mufck ,  a  feventh  Note  added  by  one 
Le  Maire  to  the  fix  ancient  Notes  invented  by  Guido 
Aretin,  as  re,  mi,  fa,  fill,  la,  fi,  by  Means  of 

which 
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which  the  Embarrafs  of  the  ancient  Gamut  is 
avoided.  This  has  been  added  within  this  fixty 
Years  ;  and  fo  ill-natur’d  a  thing  is  Jealoufy,  that 
for  near  thirty  Years  that  Le  Meure  was  endea¬ 
vouring  to  prevail  with  the  Muficians  of  his  Time 
to  embrace  this  new  Note,  not  a  Man  would  allow 
of  it ;  but  no  fooner  was  he  dead  than  all  theWorld 
came  into  it. 

SI  CUT  alias ,  is  a  fecond  Writ  fent  out,  when 
the  firft  was  not  executed. 

SIDEMEN,  or  Sfhteflmen,  be  thofe  that  are 
yearly  choi'en,  according  to  the  Cuftom  of  every 
Rarilh,  to  aftift  the  Churchwardens  in  the  Enquiry 
and  reprefenting  fuch  Offenders  to  the  Ordinary,  as 
are  punifhable  in  the  Court  Chrijlian. 

SIDERAL  Year.  See  Solar  Tear. 
SIDERATIO.  See  Spacelos. 

SIDES  of  Horn-works ,  &c.  in  Fortifications , 
are  the  Ramparts  and  Breaft- works  which  enclofe 
them  on  the  Right  and  Left  from  the  Gorge  to  the 
Head. 

SIEF,  Album.  See  Collyrium. 

SIEGE,  is  the  encamping  or  fitting  down  of  an 
Army  before  a  Place,  in  order  to  take  it  either  by 
Force  or  by  Famine. 

SIGHTS,  in  Mathematicks ,  are  two  thin  Pieces 
of  Brats  rais’d  perpendicularly  on  the  two  Extremes 
of  an  Altitude,  or  Index  of  a  Theodolite,  Cir¬ 
cumferentor,  or  other  like  Inftrument,  each  of 
which  has  an  Aperture,  or  Slit  up  the  Middle, 
through  which  the  vifual  Rays  pafs  to  the  Eye,  and 
diftant  Objedts  are  feen. 

SIGMOIDES,  are  the  Apophyfes  of  the  Bones, 
reprefenting  the  Letter  C  of  the  ancient  Greeks. 
Alfo  the  Valves  of  the  great  Artery  that  hinder  the 
Blood  from  returning  back  to  the  Heart. 

SIGNALS,  are  Signs  made  at  Sea  by  the 'Ad¬ 
miral  or  Commander  in  Chief  of  any  Squadron  of 
Ships,  either  in  the  Day  or  by  Night,  either  for 
Sailing  or  Fighting,  or  for  the  better  Security  of  the 
Merchant  Ships  that  are  under  the  Convoy  of  his 
Majefty’s  Men  of  War.  Thefe  Signals  are  appoint¬ 
ed  and  determined  by  Order  of  the  Lord  High  Ad¬ 
miral,  and  are  as  follow  : 

Signals  by  Day,  when  the  Ships  are  at  an  An¬ 
chor,  in  weighing  Anchor,  Sailing,  &c.  When 
the  Admiral,  or  Commander  in  Chief  would  have 
the  Fleet  prepare  for  failing ,  he  firft  loofes  his  Fore- 
tep-fail ,  and  then  the  whole  Fleet  are  to  do  the 
lame. 

2.  When  he  would,  have  them  Unmoor,  he  loo¬ 
fes  Ills  Main- top- jail,  and  fires  a  Gun  ;  which  in  the 
Royal  Navy  is  to  be  anfwered  by  every  Flag- Ship. 

3.  When  he  would  have  them  Weigh ,  he  loofes 
his  Fore-top-fail,  and  fires  a  Gun,  and  fometimes 
hawls  home  his  Sheets ;  the  Gun  is  to  be  anfwered 
byev'ery  Flag-Ship,  and  every  Ship  to  get  to  fail  as 
foon  ns  it  can.  If  with  the  Leeward- fide,  the  Stern- 
moft  Ship  is  to  weigh  firft. 

4.  When  the  Admiral,  or  Commander  in  Chief, 
would  have  the  Weather- moft  and  Head-moft  Ships 
to  Tack  firft,  he  hoifts  the  Union  Flag  at  the  Fore¬ 
top- mafi- head,  and  fires  a  Gun,  which  each  Flag- 
Ship  muft  anfwer. 

But  if  he  would  have  the  Stern- moft  and  Lee¬ 
ward- moft  Ships  to  T ack  firft,  he  hoifts  the  Union- 
Flag  at  the  Mizzcn-top-mafi-head ,  and  fires  a  Gun. 
And  when  he  would  have  all  the  whole  Fleet  Tack, 
-he  hoifts  an  Union  both  on  the  Fore  and  Mizzen- 
'  op-majl-head ,  and  fires  a  Gun. 

'  Vo  l.  II. 


5.  When,  in  bad  Weather,  he  would  have  them 
W ear,  and  bring  to  the  other  Tack,  he  hoifts  a  Pen-* 
dant  on  the  Enlign-StafF,  and  fires  a  Gun  :  And 
then  the  Leeward-moft  andStern-moft  Ships  are  to 
Wear  firft,  and  bring  on  the  other  Tack,  and  lie 
by,  or  go  on  with  an  eafy  Sail  ’till  he  comes  a- 
head.  Every  Flag  is  to  anfwer  with  the  fame 
Signal. 

6.  If  they  are  lying  by,  or  failing  by  a  Wind,  and 
the  Admiral  would  have  them  bear  up,  and  fail 
before  the  Wind,  he  hoifts  his  Enfign,  and  fires  a 
Gun,  which  the  Flags  are  to  anfwer  ;  and  then 
the  Leeward-moft  Ships  are  to  bear  up  firft,  and  to 
give  room  for  the  Weather-moft  to  Wear ,  and  fail 
before  the  Wind  with  an  eafy  Sail,  ’till  the  Admiral 
come  a-head. 

But  if  it  Ihould  happen,  when  the  Admiral  hath 
occafion  to  Wear  and  fail  before  the  Wind,  that' 
both  Jack  and  Enfign  be  abroad,  he  will  hawl 
down  the  J ack  before  he  fires  the  Gun  to  wear, 
and  keep  it  dowm  ’till  the  Fleet  is  before  the 
Wind. 

7.  When  they  are  failing  before  the  Wind, 
and  he  woud  have  them  bring  to  with  the  Star¬ 
board  Tacks  aboard,  he  hoifts  a  Red  Flag  at  the 
Flag-Staff  on  the  Mizze?i-top-maf-head,  and  fires 
a  Gun ;  but  if  they  are  to  bring  too  with  the  Lar¬ 
board-Tack,  he  hoifts  a  Blue  Flag  at  the  fame 
Place,  and  fires  a  Gun.  Every  Ship  to  anfwer  the 
Gun. 

8.  When  any  Ship  difcovers  Land,  he  is  to  hoift 
h;s  Jack  and  Enfign,  and  keep  it  aboard  ’till  the 
Admiral,  or  Commander  in  Chief,  anfwer  him  by 
hoifting  his  ;  on  Sight  of  which  he  is  to  hawl  down 
his  Enfign. 

9.  If  any  difcovers  Danger,  he  is  to  Tack,  or 
bear  up  from  it ;  and  to  aw  Jack  abroad  from 
th z.  Main-iop-mafi-Crcfs-trees  downward  upon  the 
Back- St  ay,  and  fire  two  Guns  :  But  if  he  fhould 
ftrike  or  ftick  fall,  then,  befides  the  fame  Signal 
with  his  Jack,  he  is  to  keep  firing  ’till  he  fees  all 
the  Fleet  obferve  him,  and  endeavour  to  avoid  the 
Danger. 

1  o.  When  any  fees  a  Ship,  or  Ships,  more  than 
the  Fleet,  he  is  to  put  abroad  his  Enfign,  and 
there  keep  it,  ’till  the  Admiral’s  or  Commander’s  is 
out,  and  then  to  lower  it  as  often  as  he  fees  Ships, 
and  to  ftand  in  with  them,  that  fo  the  Admiral 
may  know  which  Way  they  are,  and  how  many  : 
But  if  he  be  at  fuch  a  Diftance  that  the  Enfign 
can’t  well  be  difcovered,  he  is  then  to  lay  his 
Head  towards  the  Ship,  or  Ships,  fo.defcryed,  and 
to  brail  up  his  low  Sails,  and  continue  hoifting 
and  lowering  his  Top-Jails,  and  making  a  Weft; 
with  his  Top- gallant  fails,  ’till  he  is  perceived  by 
the  Admiral. 

11.  When  the  Admiral  would  have  the  Vice- 
Admiral,  or  he  that  commands  in  the  fecond  Poll 
of  the  Fleet,  to  fend  out  Ships  to  chafe,  he  hoifts  a 
Flag,  ftriped  White  and  Red,  on  the  Flag- Staff, 
at  the  Fore-top-maft-head,  and  fires  a  Gun.  But 
if  he  would  have  the  Rear-Admiral  do  fo,  he  then 
hoifts  the  fame  Signal  on  the  Flag- Staff  at  the  Miz- 
zen-top-maft-head,  and  fires  a  Gun. 

12.  When  the  Admiral  would  have  any  Ship 
to  chafe  to  Windward,  he  makes  a  Signal  for  lpeak- 
ing  with  the  Captain,  and  hoifts  a  Red  Flag  in  the 
Mizzen-lhrowds,  and  fires  a  Gun. 

But  if  to  chafe  to  Leeward,  a  Blue  Flag;  and 
the  fame  Signal  is  made  by  the  Flag  in  whofe  Di- 
vifion  that  Ship  is.  When  he  would  have  them 
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give  over  Chafe,  he  hoifts  a  White -Flag  on  his 
Flag-Staff  at  the  F  om-rop-  maft-bead ,  and  fires  a 
Gun :  Which  Signal  fs  to  he  made  alfo  h:y  that 
Flag-Strip,  Which  ‘is  ncareft  the  Ship  that  gives 
Chafe,  ’till  the  Chafing  Ship  fees  the  Signal. 

1 3 .  In  cafe  of  fpringins  a  Leak,  ot  any  other 
Difa'fter  that  'd'ifab'tes  their  Srip  from  keeping  Com¬ 
pany,  you  are  to  hale  up  your  Courfes,  and  fire 
two  Guns. 

*4.  When  any  Ship  would  fpeak  with  the  Ad¬ 
miral,  he  Trfuft  fftread  ah  Fifglijb  Fnfign  from  the 
Head  of  his  Main  Or  Force- tom-m  aft  downwards  on 
the  S'hroWdS,  lowering  his  Main  or  Fore-ttTp-fa'i'l, 
and  firing  Guns  ’till  the  Admiral  db'fetve  him  : 
And  if  'any  Ship  perceives  this,  and  judges  that 
the  Admiral  doth  not,  that  Ship  muff  make  the 
fame  Signal,  and  make  the  heft  of  his  way  to  ac¬ 
quaint  fere  Admiral  therewith,  Who  Will  'anfwer  by 
firing  otre  Gun. c 

15.  When  the  Admiral  would  have  the  Fleet 
to  prepare  to  anchor,  he  hoifts  an  Enfigft  ftriped 
Red,  Blue  and  White  on  the  Enfign-StafF,  and 
fires  a  Gun,  and  every  Flag- Ship  makes  the  fame 
Signal. 

16.  If  he  would  have  the  Fleet  ‘Mod,  he  hoifts 
his  MfeOen- top-fail  with  the  CfcW-liues  haled  Up, 
and  fires  a  Gun. 

17.  If  he  would  have  the  Fleet  Cut  or  Slip-,  he 
lootes  both  his  Top-fails,  and  fires  two  Guns ; 
and  then  the  Leeward  Ships  are  to  cut  and  flip  firft, 
to  give  room  to  the  Weather--moft  to  come  to 
fell. 

So  if  he  Would  have  any  particular  'Ship  to 'cut 
ot  flip,  and  to  Chafe  to  WitidW-ard,  he  makes  the 
Signal  for  breaking  with  that  Ship,  hoifts  a  Red 
Flag  in  the  MiZzCfi- Shrowds,  and  fires  a  Gun :  But 
if  tire  Ship  is  to  Chafe  to  Leeward,  he  hoifts  a 
Bhe  Flag,  'as  before. 

18.  If  he  Would  have  the  Fleet  eXercife  their 
Small  Amns,  he  hoifts  a  Red  Flag  on  the  Enfign- 
Staff,  and  fifes  a  Gun  ;  but  if  the  Great  Guns,  then 
he  put's  Up  a  Pendant  OVef  the  Red  Flag. 

Signals  by  Night,  tobeobferved  at  an  Anchor, 
in  Weighing,  Anchoring  and  Sailing. 

1.  When  the  Admiral  Would  have  the  Fleet  to 
Unmoor  and  Ride  fbort,  he  hangs  out  three  Lights 
one  over  another  in  the  Main-top-maft- Shrowds, 
over  the  conftant  Light  in  the  Main-top,  and  fires 
two  Guns,  which  are  to  be  anfwered  by  the  Flag- 
Ships  ;  aftd  each  private  Ship  hangs  out  a  Light  in 
the  MiVzen-Shrowds. 

N.  B.  All  Guns  fifed  for  Sighals  in  the  Night, 
mnft  be  fir’d  on  the  feme  Side-,  that  they  may  make 
no  Alteration  in  the  Sound. 

2.  When  he  would  have  them  Weigh ,  he  hangs 
a  Light  in  the  Main-top-maft-ShroWds,  ahd  fires  a 
Gun,  Which  is  to  be  anfWered  by  all  the  Flags ; 
and  every  private  Ship  muft  hang  out  a  Light  in 
his  Mizzen  ShroWd. 

3.  When  he  would  have  them  Tad,  he  hoifts 
two  Lights  on  the  Enfign- Staff,  one  over  another, 
above  the  'conftant  Light  in  his  Poop,  and  fires  a 
Gun  ;  which  is  Vo  be  anfwered  by  all  the  Flags  : 
And  every  private  Ship  is  to  hang  out  a  Light  ex¬ 
traordinary,  which  is  not  to  be  taken  in  ’till  the 
Admiral  takes  ih  his. 

After  the  Signal  is  made,  the  LeeWafd  firoft  and 
Stern- fft oft  Ships  muft  Tack  as  fall  as  they  can ; 
and  the  Steffi  moft  Flag- Ship,  after  he  is  about 
upon  the  other  Tack,  is  to  lead  the  Fleet,  and  him 
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they  are  to  follow,  to  avoid  their  running  through 
one  another  ‘in  the  Dark. 

4.  When  he  'is  :upfn  a  Wtnd,  and  would  have 
the  Fleet  Wear  and  Bring  to  on  the  other  Tack,  be 
hoifts  up  one  Ligh't  at  the  Mizzen -peek,  and  fires 
three  'Gutis  ;  which  is  to 'be  anfwered  by  the  Flag^" 
Ships,  and  CvCry  -private  Ship  muft  afifwer  With  One 
Light  at  the  Mizzen-peek.  The  Stern-moft  and 
LeeWard-moft  Ships  are  to  beat  up  fo  foon  as  the 
Signal  is  made. 

y.  When  he  Would  have  them,  in  blowing  Wea¬ 
ther,  to  lie  adfy,  Jhott,  or  a- hull,  or  with  the  Head- 
jhils  hrctced  'to  'the  Mdfl,  he  Will  fheW  four  Lights  of 
equal  ‘Height,  and  fire  five  Guns ;  Which  are  fo  be 
anfwered  by  the  Flag-Ships,  and  then ‘every  private 
Ship  muft  fhew  four  Lights.  And  after  this,  if  he 
would  have  them  to  make  Sail,  be  then  fires  ten 
Guns';  Which  are  to  be anfWered  by  all  the  Flags, 
and  then  the  Plead- moft  and  Weath'er-moft  Ships 
are  to  make  Sail  firft. 

6.  When  the  Fleet  is  Sailing  large,  ot  before 
the  Wind ,  and  the  Admiral  would  have  them 
Bring  to,  and  lie  by,  with  their  Star-board  Tacks 
aboard,  he  putsOuffour  Lights  in  the  Fore- Shrowds, 
and  fires  fix  Guns  ;  but  if  with  the  La'r-board  Tacks 
aboard,  he  fires  eight  Guns,  which  are  to -be  an- 
fwet’d  by  the  Flag- Ships,  ahd  every  private  Ship 
muft  fhew  four  Lights.  The  Wind-moft  Ships 
muft  bring  too  firft. 

7.  Whenevet  the  Admiral  alters  his  CoUrfe,  he 
fires  One  Gun  (Without  altering  his  Lights)  which 
is  to  be  anfwered  by  all  the  Flag-  Ships. 

8.  If  any  Ship  hath^occafioh  to  lie  jhort ,  or  %y, 
after  the  Fleet  has  made  Sail,  he  is  to  fire  one  Gu-n, 
and  fhew  three  Lights  in  his  Mizzen- Shrowds. 

9.  When  any  one  firft  difeovers  Land  of  Dan¬ 
ger,  he  is  to  ‘fhew  as  many  Lights  a$  he  can,  to 
fife  one  Gun,  and  to  Tack,  or  bear  away  from  it. 
And  if  any  one  happen  to  fpring  a  Leak,  or  any  be 
difebl'ed  from  keeping  Company  with  the  Fleet, 
he  hangs1  out  two  Lights  of  equal  Height,  and 
fires  Guns  ’till  he  is  relieved  by  ioffie  Ship  of  the 
Fleet. 

10.  If  any  one  difeovers  a  Fleet,  he  is  to  fire 
Guns,  make  falfe  Fires,  put  one  Light  cut  on  the 
Main-top,  three  oh  the  Poop,  to  fteer  after  them, 
ahd  to  continue  firing  Guns,  unlefs  the  Admiral 
call  him  off,  by  fleering  another  Courfe-,  and  fire 
two  or  three  Guns,  for  then  he  muft  follow  the 
Admiral. 

11.  When  the  Admiral  anchors  he  fires  two 
Guns,  a  fmall  Space  of  Time  ohe  from  the  other. 
Which  are  to  be  ahfWefed  b'y  the  Flag-Ships;  and 
every  private  Ship  muft  fhew  'two  Lights. 

12.  When  the  Admiral  would  have  the  Fleet 
to  Moor ,  he  puts  a  Light  on  each  Top-maft-hcad, 
and  files  a  Gun  ;  Which  is  to  be  anfwered  by  the 
Flag-Ships,  ahd  every  private  Ship  is  to  fhew  one 
Light. 

13.  If  he  would  have  them  lower  their  Yards 
ahd  Top-mafts,  be  hoifts  one  Light  upoh  his  En¬ 
fign-  Staff,  ahd  files  one  Gun  ;  which  is  to  be  an¬ 
fwered  by  the  Flag- Ships,  and  every  private  Ship 
muft  fhew  one  Light.  And  When  he  would  have 
them  hoijl  their  Yards  and  Top-maft,  he  puts  out 
two  Lights,  ohe  under  the  other,  in  the  Mifczen- 
top-maft  Shiowds,  and  fires  a  Gun;  which  is  to 
be  anfwered  by  the  Flag-Ships,  and  each  private 
Ship  muft  fhew  One  Light  in  the  Mizzen-Shrowds. 

14.  If  airy  ftraftge  Ship  be  difeovered  coming 
into  the  Fleet,  the  next  Ship  is  to  endeavour  to 

fp'eak 


S  I  G 


S  I  G 


lpeak  with  her,  -arid  Wing  her  to  m  Anchor,  and 
hot  buffer  her  to  pals  through  the  Fleet.  And  if&ny 
tone  difeovers  a  Fleet,  and  itbloWs  To  hard  that  he 
•c&hhdt  cothe  to  give  the  Admiral  Notice  timely,  lie 
is  to  hang  out  a  great  Number  of  Lights,  -ahd  to 
continue  firing  Gun  after  Guh,  ’till  the  Admiral 
ahtwers  him  with  one. 

15.  When  the  Admiral  would  have  the  Fleet 
to  cut  or  flip,  he  hangs  otat  four  Lights,  One  -at 
bach  Main-pard-Arm*  Ahd  at  each  PoYe-yArd-aVm, 
fend  fires  two  Guns  ;  Which  are  to  he  atafWered  by 
the  Flag-Ship's,  and  eVety  private  Ship  is  to  Ihfew 
one  Light. 

Signals  ufed  Wh'in  fe  Fleet  fails  ift  a  Fog. 

1  -  If  th'e  Admital  would  have  them  weigh,  he 
fifes  ten  Guns,  Which  eVety  Flag- Ship  is  to  ah- 
fwer. 

2.  To  nVake  them  'fack,  fie  fifes  four  GuhS ; 
Which  are  to  he  hhfWefed  hf  the  Flag- Ships,  And 
then  the  Leeyvard-ffiott  Ship's,  and  Stem- ril'd  ft  Ship's 
mud  Tack  fiftt,  And  after 'they  ait  about,  to  go 
with  the  lame  Sail  they  tack’d  With,  slid  not  lie  by, 
exposing  the  Admiral  'to  come  A-hefed  :  Ahd  this  is 
to  avoid  the  Danger  of  funning  'through  one  ano¬ 
ther  in  thick  Weather. 

3.  When  the  Admiral  briffgs  'and  lies  With 
his  Head-fails  to  the  Matt  ;  if  With  the  Star-board 
Tack  aboard,  he  fires  fix  Guns  ;  but  if  with  the 
Lar-board  Tack  aboard,  eight  Guns;  which  the 
Flag  -Ships  are  to  ah  fiver.  And  after  this,  if  he 
makes  Sail,  he  fires  'tehGuns,  Which  the  Flag- Ships 
muff  anfwer ;  and  then  the  Head-'moft  ahd  Wea¬ 
ther- molt  Ships  are  to  make  Sail  firtt. 

4.  If  it  grow  thick  and  foggy  W eathet,  the  Ad¬ 
miral  Will  continue  failing  With  the  fame  Sail  fet 
that  he  had  before  it  grew  foggy,  and  Will  fire  a 
Gun  every  Hour ;  Which  the  Flag-Ships  mu  ft  ah- 
fwer,  and  the  private  Ships  mutt  afifWer  by  fi¬ 
ring  of  Mufkets,  beating  of  Drums,  and  ringing 
of  Bem. 

But  if  ire  be  forded  to  make  either  more  or  lefs 
Sa  l  than  he  had  when  the  Fog  begUh,  he  will  fire 
a  Gun  every  half  Hour,  that  th'e  Fleet  may  diicern 
whether  they  come  up  With  the  Admiral,  or  fall  a 
Stern  of  him  ;  and  the  Flags  and  pnVate  Ships  ait 
to  anfwer  as  before. 

5.  If  any  one  dhcovers  Daftger,  Which  he  can 
avoid  by  Tacking  and  ftalrd-liig  froth  it,  he  is  to 
make  the  Signal  for  tackmg  in  a  Fog  ;  but  if  he 
fhould  chance  to  Jlrik'e ,  and  ftick  faft,  fie  is  To  fire 
Gun  after  Guta,  ’till  he  thinks  the  reft  have  avoid¬ 
ed  t-he  Danger. 

6.  When  the  Admiral  would  have  the  Fleet  to 
anchor,  he  fires  "two  Guns,  Which  'th’e  Flags  are  to 
anfwer ;  and  aftef  he  hath  been  half  an  Hour  at  an 
'Anchor,  he  Will  fire  two  Guns  more,  to  be  a’n- 
fwered  by  the  Flags,  as  before,  that  all  the  -Fleet 
may  know  it. 

Signals  for  calling  Officers  on  Board  the 
Admiral. 

1 .  When  the  Admiral  puts  abroad  a  Union  Flag 
In  the  Mizzen-Shrowds,  and  fires  a  Gun,  all  the 
Cat  tains  are  to  come  aboard  him  :  And  if  with 
the  fame  Signal  there  be  alio  a  Weft  made  with  the 
Enfign,  then  the  Lieutenant  of  each  Ship  is  to 
come  on  Board. 


2.  If  an  Enfign  be  put  Aboard  ih  the  lame  Place, 
all  the  Matters  of  the  Ships  of  War  are  to  come  on 
Board  the  Admiral. 

3.  It  A  Standard  on  the  Flag-Staff  be  heifted  fet 
the  Mizzcn-top-rnaftTead-,  and  a  Guta  filed,  theta 
all  the  flag-  OjfceYs  are  to  Conte  ton  Board  the  Ad¬ 
miral.  It  the  Engli/h  Flags  ‘only-,  then  a  Stan¬ 
dard  ita  the  Mizzeh-Sh rowds ,  -and  fine  a  Gun  -:  If 
the  Flags,  and  Land  General-Officers,  then  the 
Admiral  puts  abroad  a  Standard  at  the  Miiken-fop- 
maft-head,  fend  a  Pendant  at  the  Miz  zed -peck,  ahd 
fires  a  Gun. 

4.  IF  a  Rvi  Flag  be  hoifted  in  the  M-izzteh- 
Sh rowds,  fehd  a  Guh  fir’d,  then  the  Captains  of 
his  oWta  Squadron  are  to  cotnfe  ton  BtofeVd  the  Admi¬ 
ral  ;  ahd  if  With  th'e  feme  Signal  there  be  allh>  a 
Weft  with  the  Enfign,  a  Lraite'ntiM  of  teach  Ship 
tftto ft  go  on  Board. 

5.  if  he  ho  ills  a  Whit-e  Flag,  as  before,  theta  the 
Vice-Admiral,  or  he  that  commahds  ita  the  Itcefcd 
Pott,  ahd  all  the  Captains  of  his  Squadron  are  to  go 
ton  Board  the  Admiral.  If  a  Bl/re-flag,  UV.  theta 
the  Rear- Admiral,  ahd  the  Captains  of  hi-S  Squa¬ 
dron  muff  come  ota  Board  ;  and  if  there  be  a  F/fft 
as  before,  the  Lieutenants. 

6.  Wheh  a  Standard  is  hoifted  ota  the  -Enfigta- 
StafF,  and  a  Gun  fired,  the  Puc  and  R:ed'r- AifmYads 
muft  both  come  on  Board  the  Admiral’s  Ship. 

).  When  th'e  Admiral  Would  fpeak  With  Cap- 
tains  of  his  own  Divifion,  he  will  hoifta  Pendant 
in  the  Mizzen-peek,  and  fire  a  Gun  ;  and  if  with 
the  Lieutenants ,  a  Weft  is  made  with  the  Enfign, 
and  the  fame  Signal  :  For  whenever  he  would  fpeak 
•With  Lieutenants  of  any  particular  Ship,  he  makes 
the  Signal  fob  the  Captain,  and  makes  a  Weft  alfo 
with  the  Enfign. 

8.  When  the  Admiral  Would  have  all  the  Ten¬ 
ders  in  the  Fleet  come  under  his  Stern,  and  fpeak 
With  thtottr,  he  hoifts  a  Flag,  ft  ripe  d  Yellow  and 
PVhte,  at  the  Mizzen-peek,  and  fires  a  Gun.  But 
if  he  would  fpeak  With  ally  particular  Ship’s  Ten- 
<der,  he  makes  a  Signal  for  fpeaking  With  the 
Captain  the  tends  upon,  fend  a  JVeft  with  his 
Jack. 

9.  If  all  th'e  Pinnaces  and  Barges  are  to  come  oh 
Board,  manned  and  armed,  the  Signal  is  a  Pen¬ 
dant  oh  the  Flag- Staff',  hoifted  on  the  Fore-  top- 
maft-head,  and  a  Gun,  and  if  he  would  have  them 
chafe  any  Ship,  Veflel  or  Boat  in  View,  he  hoifts 
the  Pendant,  and  fires  two  Guns. 

10.  The  Signal  for  the  Long-boasts  to  cotaite  oh 
Board  him  mann’d  and  arm’d,  is  the  Pendant  hoift¬ 
ed  on  the  Flag- Staff  at  the  Mizzen-top-maft-htead, 
fend  a  Gun  ;  and  if  he  would  have  them  chafe  any 
Ship,  Vefiel  or  Boat  in  open  View,  without  coming 
on  Board  him,  he  hoifts  the  Pendant,  as  aForteiaid, 
and  fires  two  Guns. 

When  the  Admiral  would  have  all  the  Boats  m 
‘the  Fleet  come  on  Board  him,  mann’d  and  aim'd, 
he  hoifts  a  Pendant  on  the  Flag-Staff,  both  on  thte 
Fore-top- matt,  and  Mizz'en- top- rnaft- head,  and 
fires  one  Gun  ;  but  if  he  Would  have  them  Chafe, 
he  hoifts  his  Pendants,  as  before,  ahd  fires  two 
Guns. 

i  1 .  When  the  Admiral  would  fpfeak  with  the 
Victualler,  or  his  Agent,  he  puts  an  E'nglifj  Eta- 
fign  in  the  Mizzen-top-maft-ShroWds ;  and  'whSh 
With  him  that  hath  Charge  of  the  Gunner’s  Ster8£, 
he  Will  lpread  an  Enfign  at  his  -MainnenaAh T Writ- 
arm. 
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Signals  for  managing  a  Sea-Fight. 

When  the  Admiral  would  have  the  Fleet  form 
a  Line  of  Battle,  one  Ship  a-head  of  another,  he 
hoifts  an  Union-Flag  at  the  Mizzen-peek,  and  fires 
a  Gun,  and  every  Flag-Ship  does  the  fame. 

But  when  they  are  to  form  a  Line  of  Battle,  one 
a-breaft  of  another,  he  hoifts  a  Pendant  with  the 
Union-Flag,  tsfc. 

2.  When  he  would  have  the  Admiral  of  the 
White,  or  he  that  commands  in  the  fecond  Poft, 
and  his  whole  Squadron  to  Tack,  and  endeavour 
to  gain  the  Wind  of  the  Enemy,  he  fpreads  a 
white  Flag  under  the  Flag  at  the  Main- top- maft- 
head,  and  fires  a  Gun;  and  when  he  would  have 
the  Vice-Admiral  of  the  Blue  do  fo,  he  doth  the 
fame  with  a  blue  Flag. 

3.  If  he  would  have  the  Vice-Admiral  of  the 
Red  do  fo,  he  fpreads  a  red  Flag  from  the  Cap  on 
the  Fore- top- maft-head,  downward  on  the  Back- 
ftay  :  If  the  Vice-Admiral  of  the  Blue  is  to  dofo, 
he  fpreads  a  blue  Flag,  &c.  and  fires  a  Gun.  If 
he  would  have  the  Rear-Admiral  of  the  Red  do  fo, 
he  hoifts  a  red  Flag  at  the  Flag-Staff  at  the  Miz- 
zen-top-maft-head ;  if  the  Rear-Admiral  of  the 
White,  a  white  Flag  ;  if  the  Rear-Admiral  of  the 
Blue,  a  blue  Flag,v  and  under  it  a  Pendant  of  the 
lame  Colour,  with  a  Gun. 

4.  If  he  be  to  Leeward  of  the  Fleet,  or  any  Part 
of  it,  and  he  would  have  them  to  bear  down  into 
his  Wake,  or  Grain,  he  hoifts  a  blue  Flag  at  the 
Mizzen-peek,  and  fires  a  Gun. 

5.  If  he  would  be  to  Leeward  of  the  Enemy, 
and  his  Fleet,  or  any  Part  of  it,  be  to  Leeward 
of  him;  in  order  to  bring  thefe  Ships  into  the 
Line,  he  bears  down  with  a  blue  Flag  at  the  Miz¬ 
zen-peek,  under  the  Union  Flag  (which  is  the  Sig¬ 
nal  for  Battle)  and  fires  a  Gun ;  and  then  thole 
Ships  which  are  to  Leeward  of  him,  muft  endea¬ 
vour  to  get  into  his  Wake,  or  Grain,  according  to 
their  Station  in  the  Line  of  Battle. 

6.  When  the  Fleet  is  Sailing  before  the  Wind, 
and  he  would  have  him  that  Commands  in  the 
fecond  Poft,  and  the  Ships  of  the  Star-board  Quar¬ 
ter  to  clap  by  the  Wind,  and  come  to  the  Star-board 
Tack,  he  hoifts  a  Red  Flag  on  the  Mizzen-top- 
maft-head:  but  a  Blue  one,  if  he  would  have  Ships 
of  the  Lar-board  Quarter  come  to  the  Lar- board 
Tack,  with  a  Gun. 

7.  If  . the  Van  are  to  Tack  firft,  he  fpreads  the 
Union  Flag  at  the  Flag- Staff  on  the  Fore-top- 
maft-head,  and  fires  a  Gun,  if  the  Red  Flag  be  not 
abroad  ;  but  if  it  be,  then  he  lowers  the  Fore-top- 
fails  a  little,  and  the  Union  Flag  is  fpread  from  the 
Cap  of  the  Fore-top-maft  downwards;  and  every 
Flag-Ship  doth  the  fame. 

8.  If  the  Rear  be  to  Tack  firft,  he  hoifts  the 
Union  Flagon  the  Flag-Staff  at  the  Mizzen-top- 
maft-head,  and  fires  a  Gun,  which  all  the  Flag- 
Ships  are  to  anfwer. 

9.  If  all  the  Flag-Ships  are  to  come  into  his 
Wake,  or  Grain,  he  hoifts  a  Red  Flag  at  his  Miz¬ 
zen-peek,  and  fires  a  Gun,  and  all  the  Flag-Ships 
muft  do  the  fame. 

10.  If  he  would  have  him  that  Commands  in 
the  fecond  Poft  of  his  Squadron  to  make  more 
Sail  (though  he  himfelf  fhortens  Sail)  he  hoifts  a 
White  Flag  on  the  Enfign-Staff :  But  if  he  that 
Commands  in  the  third  Poft  be  to  do  fo,  he  hoifts 
a  Blue  Flag  at  the  fame  Place,  and  fires  a  Gun, 
and  all  the  Flag-Ships  muft  make  the  fame  Signal. 


1 1 .  Whenever  he  hoifts  a  Red  Flagon  the  Flag- 
Staff  at  the  Fore-top-maft- head,  and  fires  a  Gun, 
every  Ship  in  the  Fleet  muft  ufe  their  utmeft  En¬ 
deavour  to  engage  the  Enemy,  in  the  Order  pre- 
feribed  them. 

1 2.  When  he  hoifts  a  White  Flag  at  his  Mizzen- 
peek,  and  fires  a  Gun,  then  all  the  fmall  Frigats 
of  his  Squadron,  that  are  not  of  the  Line  of  Battle, 
are  to  come  under  the  Stern. 

13.  If  the  Fleet  be  failing  by  a  Wind  in  the 
Line  of  Battle,  and  the  Admiral  would  have  them 
brace  their  Head-fails  to  the  Maft,  he  hoifts  up  a 
Yellow  Flag  on  the  Flag-Staff  at  the  Mizzen-top- 
maft-head,  and  fires  a  Gun,  which  the  Flag-Ships 
are  to  anfwer,  and  then  the  Ships  in  the  Rear  muft 
brace  firft. 

14.  After  this,  if  he  would  have  them  fall  their 
Head-fails,  and  ftand  on,  he  hoifts  a  Yellow  Flag 
on  the  Flag- Staff  at  the  Fore  top-maft- head,  and 
fires  a  Gun,  which  the  Flag-Ships  muft  anfwer; 
and  then  the  Ships  in  the  Van  muft  fall  firft,  and 
ftand  on.  If  when  this  Signal  is  made,  the  Red 
Flag  at  the  Fore-top- maft-head  be  abroad,  hefpreads 
the  Yellow  Flag  under  the  Red. 

15.  If  the  Fleets  being  near  one  another,  the 
Admiral  would  have  all  the  Ships  to  Tack  together, 
the  foorier  to  lie  in  a  Pofture  of  engaging  the  Ene¬ 
my,  he  hoifts  a  Union  Flag  on  the  Flag-Staves  at 
the  Fore  and  Mizzen- top- maft- heads,  and  fires  a 
Gun,  and  all  the  Flag-Ships  in  the  Fleet  are  to  do 
the  fame. 

1 6.  The  Fleet  being  in  a  Line  of  Battle,  if  he 
would  have  the  Ship  that  leads  the  Van,  hoift, 
lower,  fet,  or  hawl  up  any  of  her  Sails,  the  Ad¬ 
miral  fpreads  a  Yellow  Flag  under  that  at  his  Main¬ 
top- maft- head,  and  fires  a  Gun  ;  which  Signal  the 
Flag-Ships  are  to  anfwer,  and  then  the  Admiral 
will  hoift,  lower,  fet,  or  hawl  up  the  Sail  which 
he  would  have  the  Ship  that  leads  the  Van  dq  ; 
which  is  to  be  anfwered  by  the  Flag- Ships  of  the 
Fleet. 

1 7.  When  the  Enemy  runs,  and  he  would  have 
the  whole  Fleet  follow  them,  he  makes  -all  the  Sail 
he  can  after  them  himfelf,  takes  down  the  Signal 
for  the  Line  of  Battle,  and  fires  two  Guns  out  of 
hisFore-Chace,  which  the  Flag-Ships  anfwer,  /and 
then  every  Ship  is  to  endeavour  to  come  up  with, 
and  board  the  Enemy. 

1 8.  When  he  would  have  the  Chafe  given  over, 
he  hoifts  a  White  Flag  at  the  Fore- top- maft- head, 
and  fires  a  Gun. 

19.  If  he  would  have  the  Red  Squadron  draw 
into  a  Line  of  Battle,  one  a-breajl  of  another,  he 
puts  abroad  a  Flag,  ftriped  Red  and  White,  on  the 
Flag-Staff  attire  Main-top- maft-head,  with  a  Pen¬ 
dant  under  it,  and  fires  a  Gun  :  Jf  the  White,  or 
fecond  Squadron  are  to  do  fo,  the  Flag  is  ftriped 
Red,  White  and  Blue  ;  if  the  Blue,  or  third  Squa¬ 
dron,  is  to  do  fo,  the  Flag  is  a  Genouefe  Enfignand 
Pendant :  But  if  they  are  to  draw  into  a  Line  of 
Battle,  one  a-head  of  another ,  the  fame  Signals  are 
made  without  a  Pendant. 

20.  If  they  are  to  draw  into  a  Line  of  Battle, 
one  a-fern  of  another,  with  a  large  Wind,  and  he 
would  have  the  Leaders  go  with  the  Star-board 
Tacks  aboard  by  the  Wind,  he  hoifts  a  Red  and 
White  Flag  at  the  Mizzen-peek,  and  fires  a  Gun; 
But  if  they  fhould  go  with  the  Lar-board  Tacks 
aboard  by  the  Wind,  he  hoifts  a  Genouefe  Flag  at 
the  fame;Place ;  which  Signals  muft  be, -like  others, 
anfwered  by  the  Flag-Ships. 
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SIGNET,  is  one  of  the  King’s  Seals,  where¬ 
with  his  private  Letters  are  fealed,  and  is  always 
in  the  Cuftody  of  the  King’s  Secretaries ;  and 
there  are  four  Clerks  of  the  Signet- Office  always 
attending. 

SIGNIFICABIT,  is  a  Writ  de  Excommunicato 
capiendo ,  which  iflueth  out  of  the  Chancery  upon  a 
Certificate  given  by  the  Ordinary,  of  a  Man  that 
Hands  obftinately  Excommunicate  by  the  Space  of 
forty  Days,  for  the  laying  him  up  in  Prifon  with¬ 
out  Bail  or  Mainpfife,  until  he  fubmit  himfelf  to 
the  Authority  of  the  Church.  And  ’tis  fo  called, 
becaufe  the  Word  Signficavit  is  an  Emphatical 
Word  in  the  Writ.  There  is  alfo  another  Writ 
in  the  Regijler ,  Fol.  7.  diredled  to  the  Juftices  of 
the  Bench,  commanding  them  to  ftay  any  Suit  de¬ 
pending  between  fuch  and  fuch,  by  reafon  of  an 
Excommunication  alledged  againft  the  Plaintiff’; 
becaufe  the  Sentence  of  the  Ordinary  that  did  ex¬ 
communicate  him,  is  appealed  from,  and  the  Appeal 
yet  depends  undecided. 

SILIQUA,  in  Botany,  is  the  Seed Veflel,  Hujk, 
Cod ,  or  Pod ,  of  fuch  Plants  as  are  of  the  Legumi¬ 
nous  kind. 

SILLON,  in  Fortification ,  is  an  Elevation  of 
Earth,  made  in  the  middle  of  a  Moat,  to  fortify 
it  when  too  broad  :  It  is  otherwife  called  Envelope , 
which  is  the  more  common  Name. 

SILVER,  by  Chymjls ,  is  called  Luna ,  i.  e.  the 
Moon  ;  and  feveral  Preparations  are  made  from  it, 
particularly  a  Tinfture  of  Silver,  by  diflolving  thin 
Silver  Plates,  or  Silver  fhot  in  Spirit  of  Nitre,  and 
pouring  the  Diiiolution  in  another  Veflel  full  of  Salt¬ 
water. 

SILVER,  of  the  ways  of  Smelting  and  Refi¬ 
ning  of  Silver,  I  find  thefe  Accounts.  1.  From 
Mr.  Ray ,  at  the  End  of  his  Catalogue  of  Englijh 
Words  about  the  Silver  Mines  in  Cardiganjhire  in 
Wales. 

The  Mine,  firft  beaten  into  fmall  Pieces,  is 
brought  from  the  Mine  to  the  Smelting- Houfe, 
and  there  melted  with  black  and  white  Coal ,  i.  e. 
with  Charcoal  and  Wood  flit  into  fmall  Pieces, 
and  dried  in  a  Kiln  for  that  Purpofe :  And  they 
ufe  both  Wood  and  Coal,  becaufe  Coal  alone 
makes  too  violent  a  Fire,  and  the  Wood  alone  too 
gentle.  After  the  Fire  is  made,  the  Mine  is  call 
on  the  Coals,  and  fo  again,  Mine  and  Coals  inter¬ 
changeably.  The  Mine,  when  melted,  runs  down 
into  the  Sump ,  which  is  a  round  Pit  of  Stone  lined 
with  Clay  within  ;  then  ’tis  laden  out,  and  caff  into 
fquare  Bars  with  fmaller  Ends,  fit  to  lift  and  carry 
them  by. 

Thefe  Bars  they  bring  to  the  Refining  Furnace, 
which  is  covered  with  a  thick  Cap  of  Stone  bound 
about  with  Iron,  and  moveable,  that  fo  they  may 
lift  it  up,  and  make  the  Tejl  at  the  Bottom  a-new 
(as  they  do  at  every  Refining).  In  the  Middle  of 
the  Cap  there  is  a  Hole,  in  which  the  Bar  of  Sil¬ 
ver  hangs  in  Iron  Slings  above  the  Furnace,  that  fo 
it  may  be  let  down  by  Degrees  as  it  melts  off.  Be- 
fides  this  Hole,  they  have  another  in  the  Side  of  the 
Furnace,  parallel  to  the  Horizon,  and  bottom’d 
with  Iron  ;  at  which  Hole  they  thruft  in  another 
Bar.  The  Tejl  is  of  an  oval  Figure,  and  fits  at  the 
Bottom  of  the  Furnace.  The  Fire  is  put  in  by  the 
Side  of  the  Bellows.  When  the  Furnace  is  come  to 
a  true  Temper  of  Heat,  the  Lead,  converted  into 
Litharge,  is  blown  off  by  the  Bellows,  the  Silver 
fubfiding  to  the  Bottom  of  the  Tejl, 
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As  foon  as  all  the  Glut  (as  they  call  it)  of  Li¬ 
tharge  is  blown  off,  the  Silver  in  the  Bottom  of  the 
Cuple ,  or  Tejl ,  grows  cold,  and  the  fame  Degrees  of 
Heat  will  not  keep  it  melted  as  before.  The  Cake 
of  Silver,  after  it  grows  cold ,  firings  or  rifes  up  into 
Branches  (faith  Ad r.  Ray ,  but  I  queftion  his  Infor¬ 
mation  as  to  this  Point.)  The  Tejl  is  made  of 
Adarrow- Bones,  burnt  to  fmall  Pieces,  then  pow¬ 
der’d  and  made  into  a  Paffe  with  Water.  The  Tejl 
is  about  a  Foot  thick,  laid  in  Iron.  After  the  Cake 
of  Silver  is  taken  out,  that  Part  of  the  Tejl  which 
is  difcoloured,  they  mingle  with  new  Ore  to  be 
melted ;  the  reft  they  pound  and  powder,  and 
ufe  again  for  another  T Jl. 

The  Litharge  is  brought  to  a  Reducing  Furnace, 
and  there  with  Charcoal  only  melted  into  Lead. 
The  Litharge  is  caft  upon  the  Charcoal  in  the 
Bing  of  the  Furnace  ;  and  as  the  Charcoal  burns 
away,  and  the  Litharge  melts,  more  Charcoal  is 
thrown  on,  and  Litharge  put  upon  it,  as  at  firft 
Smelting. 

Another  Furnace  they  have,  which  they  call 
an  Almond  Furnace ,  in  which  they  melt  the  Slugs 
(or  Refufe  of  the  Litharge)  not  ftamped  or  pound¬ 
ed  with  Charcoal  only. 

The  Slugs  or  Cyndeijs  of  the  firft  Smelting,  they 
beat  fmall  with  great  Stamps ,  lifted  up  by  a  Wheel 
moved  by  Water,  and  falling  down  by  their  own 
Weight.  Firft,  they  are  ftamped  with  dry  Stamps, 
then  lifted  with  an  Iron  Sieve  in  Water.  That 
which  lies  at  the  Bottom  of  the  Sieve  is  returned 
to  the  Smelting  Furnace,  without  more  ado ; 
that  which  fwims  over  the  Sieve  is  beaten  with 
wet  Stamps. 

What  hath  pafs’d  through  the  Sieve,  and  alfo 
what  after  being  beaten  with  the  wet  Stamps, 
pafles  through  a  fine  Grate,  or  Strainer  of  Iron, 
goeth  to  the  Buddie ;  which  is  a  Veflel  made 
like  a  lhallow  Tumbrel,  and  Hands  a  little  Shel¬ 
ving. 

On  this  the  Matter  is  laid,  and  W ater  runs  con- 
ftantly  over  it,  the  Matter  being  moved  to  and  fro 
with  an  Iron  Rake  ;  by  which  Means  the  Earth 
and  Drofs  being  carried  off  by  the  W ater,  the  Ade- 
tal  remains  behind. 

That  which  is  thus  Buddled ,  they  lue  with  a 
thick  Hair  Sieve,  clofe  wrought  in  a  Tub  of  Wa¬ 
ter,  rolling  the  Sieve  about,  and  inclining  it  this 
way  and  that  with  their  Hands.  The  light  Part 
which  fwims  at  Top  of  the  Sieve,-  or  rather  over 
it,  is  returned  again  to  the  Buddie ;  and  that 
which  fubfides,  goes  to  the  Furnace  to  be  Smelt¬ 
ed  again. 

They  have  alfo  an  AJJay  Furnace ,  wherewith 
they  try  the  Valueof  the  Metal,  of  whar  Propor¬ 
tion  the  Lead  bears  to  the  Silver  ;  which  they  do 
by  cutting  off  a  Piece  from  every  Bar,  and  melting 
it  in  a  fmall  Cupel:  Firft,  they  weigh  the  Piece 
cut  off',  and  then,  after  the  Lead  is  leparated,  the 
Silver.  A  Tun  of  Metal  fometimes  will  yield 
ten,  fifteen,  and,  if  rich,  twenty  Pound  weight 
of  Silver. 

All  Lead  Ore,  digg’d  in  England ,  hath  a  Pro¬ 
portion  of  Silver  mix’d  with  it ;  but  lome  fo  little, 
that  it  will  not  quit  coft  to  refine  it. 

At  the  firft  Smelting  they  mingle  feveral  Sorts 
of  Ore  together,  lome  richer,  l'ome  poorer,  elfe 
they  will  not  melt  fo  kindly.  The  Silver  made 
here  is  exceeding  good  and  fine.  Thefe  fix  Moun¬ 
tains  in  Cardiganjhire ,  not  far  from  one  another, 
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afford  Silver  Ore  ;  Talabout ,  Geginnon ,  Comfom- 
lack ,  Gedarren ,  Bromefoid ,  and  Cummer.  But 
when  Mr.  was  there,  they  digg’d  only  at  2V 
labout. 

Their  way  of  Digging  and  Colledling  the  Ore 
was  thus  :  They  fink  a  perpendicular  fquare 
Hole,  or  Shaft ,  the  Sides  of  which  they  ftrength- 
en  round  from  Top  to  Bottom  with  Wood,  that 
the  Earth  may  not  fall  in.  The  Tranfverfe  Pieces 
of  Wood  they  call  Stemples ;  and  on  thefe,  catch¬ 
ing  hold  with  their  Hands  and  Feet,  they  defcend 
without  ufing  any  Rope.  They  dig  the  Ore  thus ; 
one  holds  a  little  Pique,  or  Punch  of  Iron,  having 
a  long  Handle  of  Wood,  which  they  call  a  Gad , 
and  another  with  a  great  Iron  Sledge  drives  it  into 
the  Vein. 

The  Vein  of  Metal  runs  Eaji  and  Weft  ;  it  rifes 
North,  and  dips  or  fopes  to  the  South.  There  is  a 
white  Fluor  about  the  Vein,  which  they  call  Spar , 
and  a  black  one,  which  they  call  Blinds:  This 
laft  covers  the  Vein  of  Ore  ;  fo  that  when  it  ap¬ 
pears,  they  are  fure  to  find  Ore. 

There  are  feveral  Silver  Mines  at  Schemwtz  in 
Hungary ,  the  chiefefl  of  which  are  Windfchaht  and 
■ Trinity  :  Of  which  Dr.  Edward  Brown  gives  us 
this  Account  in  Philofophical  Tranfaftions,  N°  58, 

T rinity  Mines  are  feventy  Fathom  deep,  built  and 
kept  open  with  Under- work  at  a  great  Expence. 
Much  of  this  Mine  being  in  an  earthy  Soil,  its  Ore 
is  much  efteemed.  Diverfe  Veins  lie  North ,  and 
others  run  to  the  North-Eajl.  The  blackifh  Ore  is 
efteemed  the  beft  ;  much  of  it  hath  a  Mixture  of  a 
yellow  Ihining  Subftance,  called  Marchafite ;  which 
if  not  in  too  great  Quantity,  difpofes  the  Ore  to 
Fluidity,  and  makes  it  melt  and  run  the  better. 
There  is  often  found  growing  to  the  Ore  a  red  Sub- 
ftance,  called  Cinnabar  ;  this  Subftance,  ground 
with  Oil,  makes  a  Vermillion  equal  to,  if  not  ex¬ 
ceeding  that  Cinnabar  which  is  made  by  Sublimati¬ 
on  of  Mercury  and  Sulphur. 

An  hundred  Pound  of  Weight  of  Ore  fometimes 
yields  but  half  an  Ounce,  or  an  Ounce  of  Silver  ; 
fometimes  two,  three,  four,  five,  and  twenty 
Ounces. 

There  is  an  Officer  in  the  Works,  whom  they 
call  the  Probeirer ,  or  EJJayer ,  who  proves  the 
Richnefs  of  the  Ore,  thus  :  Of  all  forts  of  Ore  he 
takes  the  fame  Quantity,  and  having  firft  dried, 
burned,  and  powder’d  them,  then  he  gives  an  equal 
Proportion  of  Lead  to  all,  melteth  and  purifieth 
them  ;  and  then  by  exadl  Scales  he  takes  notice  of 
the  Proportion  between  the  Ore  and  the  Metal  con¬ 
tained  in  it,  and  reports  it  to  thofe  concerned  in  the 
great  Melting-Furnaces. 

If  the  Ore  be  found  to  hold  two  Ounces  and  a 
half,  or  more,  of  Silver,  in  an  hundred  Pound 
Weight,  they  ordinarily  melt  it,  without  any  pre¬ 
vious  Preparation  by  the  Help  of  Iron-Stone  (which, 
by  the  by,  is  not  Iron-Ore,  but  a  Stone  found 
thereabouts,  of  which  the  Liver-colour  is  the  beft.) 
Kys  (which  is  a  fort  of  Pyrites)  and  Slacken  (a 
Scum  or  Lake  taken  off  the  Top  of  the  Pan, 
into  which  the  melted  Mineral  runs,  and  is  a 
Subftance  made  out  of  the  former,  melted  by  Fu- 
fion)  which  are  thrown  with  it  into  the  Melting- 
F  urnace. 

If  the  Ore  be  poorer,  holding  but  two  Ounces 
in  an  hundred  Pound  Weight,  oriels;  then ’tis 
firft  pounded  and  wafh’d,  ’till  it  becomes  richer,  or 
hath  a  greater  Proportion  of  Metal,  with  refpedt  to 
the  Ore,  much  of  the  earthy  Parts  being  wafhed 


away.  Then  ’tis  thrown  into  the  Furnace  with 
the  former  Materials ;  and  the  Marchafite ,  which 
remains  ftill  with  it,  as  finking  always  to  the  Bot¬ 
tom  with  the  Silver  in  the  Wajh-works ,  helps  to 
quicken  the  Fufion  of  the  Ore. 

Whatever  is  melted  in  the  Melting-Furnace,  is 
let  out  through  a  Hole  at  the  Bottom  thereof  into 
the  Pan,  which  is  placed  in  the  Earth  before  it. 
And  thus  expofed;  it  immediately  acquires  an  hard 
Scum,  Drofs,  Loaf,  or  Cake  ;  which  being  taken 
off  from  the  Top,  the  Metal  remaining  becomes 
the  purer  ;  to  which  is  added  Lead ,  and  after  fome 
time  the  melted  Metal  is  taken  out.  Then  being 
again  melted  in  the  Driving  Furnace  (as  they  call 
it)  the  Lead,  or  what  elfe  remains  mix’d  with  the 
Silver,  is  driven  off  by  the  Blaft  of  two  great  Bel¬ 
lows,  and  runs  over  in  the  Form  of  Litharge. 
That  which  firft  comes  over  is  the  White ,  and 
that  which  is  laft,  being  longer  in  the  Fire,  is 
Red ;  the  former  is  called  Litharge  of  Silver,  the 
laft  of  Gold;  but  are  both  blown  off  the  fame 
Metal. 

Moft  of  this  S chemnitz  Sdver-Ore  holds  fome 
Gold,  which  is  feparated  from  the  Silver  by  Gra¬ 
nulation  and  Difl'olution  in  Aqua  Fortis. 

When  Silver  is  generated  (as  ’tis  in  fome  Places 
of  America ,  and  perhaps  elfewhere )  in  rocky 
Stones,  abounding  with  Bituminous  Mixtures,  lo 
as  that  it  can’t  be  forced  from  its  Impurities  by  the 
violent  way  of  Melting,  though  Lead ,  and  even 
artificial  Salts,  or  Fluxes,  be  added  :  In  this  Cale 
the  Ufe  of  Quickfilver  hath  been  found  moft  advan¬ 
tageous.  The  way  of  applying  it  is  thus  : 

They  calcine  the  Ore,  firft  broken  into  fmall 
Pieces,  in  a  Reverberatory  Oven,  but  with  a  mo¬ 
derate  Fire,  for  fear  of  Fufion,  and  driving  away 
into  the  Air  part  of  the  Metal.  This  Calcination 
frees  the  Mineral  from  fuch  Mixtures  as  would 
hinder  the  Power  of  the  Quicklilver  upon  it,  and 
alfo  renders  the  Ore  more  tradlable  and  pliant  un¬ 
der  the  Millftone ;  where  ’tis  reduced  to  a  fine 
Powder,  before  the  Application  of  the  Mercury 
upon  it.  For  the  Ore  being  ground,  calcined, 
powder’d,  and  finely  fiftcd,  they  divide  it  into  fe¬ 
veral  Heaps,  and  then  by  Idler  Eflays  they  find 
how  much  Silver  is  contained  in  each  Heap ;  where 
’  tis  very  ordinary  to  find  not  above  fix  Ounces 
in  an  hundred  Pound  Weight,  fometimes  twelve  ; 
but  if  it  arifes  to  eighteen,  ’tis  efteemed  a  very  rich; 
V ein :  Y et  fometimes  there  are  great  Maffes 
found  of  pure  Silver,  which  they  call  Virgin- 
Metal. 

Then  proportionable  to  the  Quantity  of  Silver 
in  each  Heap,  they  befprinkle  them  with  Quick- 
filver,  and  that  not  all  at  once,  but  at  feveral  times, 
ftirring  the  Ore  up  and  down.  If  the  Mercury 
give  Signs  of  its  being  Tocado  ( as  they  call  it)  i.  e. 
if  it  appear  mortified ,  not  in  fmall  and  clear  fphe- 
rical  Figures  (  which  is  a  good  Prognoftick  )  but 
in  the  Form  of  long  Worms,  of  a  wan,  pale, 
dark,  and  leadifh  Colour  (which  indicate  that  the 
Ore  abounds  with  Lead ,  See.)  it  is  cured  by  cer¬ 
tain  Magiftrals,  which  have  for  their  Balls,  or  ma¬ 
iler  Ingredient,  calcined  Copper  mingled  with  Salt. 

The  Heaps  of  Ore  being  thus  mingled  with 
Quickfilver,  are  often  ftirred  about,  the  better  to 
incorporate  the  Mercury  and  Silver.  They  feem 
to  have  only  conjedtural  Signs  to  know  when  the 
Quickfilver  hath  done  its  Office,  in  feparating 
the  Silver  from  thefe  Heterogeneal  Subftances  ; 
which  occafions  by  its  uncertainty  great  Loffes, 
I  efpeci- 
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efpecially  when  they  work  this  way  in  Gold.  But 
when  by  the  Colour  of  the  Mercury,  coagulated 
by  the  Silver  in  clear  mafly  Lumps,  they  conjec¬ 
ture  the  Work  done,  they  wafh  it  by  Means  of 
three  Veffels ,  Handing  in  order,  one  under  another  : 
So  that  the  Matter  in  the  firft  and  higheft,  being 
work’d  and  ftirr’d  about  with  a  Molinet ,  all  the 
Dull  of  the  Heterogeneous  Matter  that  imbody 
not  with  the  Mercury,  is  carried  away,  together 
with  the  Water,  into  other  Veffels,  and  from 
thence  is  quite  thrown  out  by  the  continual  Cur¬ 
rent  of  the  Water  ;  while  the  Silver  in  clotted 
Lumps  (called  Pella's )  is,  by  the  Weight  of  the 
Mercury,  carried  down  to  the  Bottom  of  the  Tubs. 
Then  the  Mercury,  with  the  Silver,  is  taken  out 
of  the  Vellejs,  and  diligently  fqueezed  in  ftrong 
coarfe  Linnen-cloths,  and  even  with  Strokes  of  a 
Beetle,  that  the  Quicklilver  may  be  leparated  as 
much  as  may  be  from  the  Silver.  And  this  Mafs  is 
afterwards  reduced  in  Molds  of  the  Shape  of  the 
Indian  Pine-apple,  into  a  Pyramidal  or  Conical  Fi¬ 
gure,  which  they  call  Pineas  de  la  Plata  :  They 
are  thus  fafhioned  for  the  eafier  placing  them 
round  the  Edges  of  a  great  earthen  Veffel,  of  the 
Form  of  a  blind  Alembick  :  Round  about  the  Top 
of  which  a  Fire  is  made,  and  then  all  the  rell  of  the 
Mercury  forthwith  abandons  the  Silver,  ancj  falls 
to  the  Bottom  ;  from  whence  its  recovered  and  kept 
for  the  like  Ufe  again. 

The  Silver  laftofall  is  melted  down  with  Liga , 
as  ’tis  called,  which  the  King  of  Spain  allows,  by 
which  he  returns  to  the  People  in  Copper  the  fifth 
Part,  which  they  allow  him  of  all  the  Silver.  Phi- 
lofoph.Tranf.  N°  41. 

SIMATIUM,  >  in  Architecture,  is  the  upper- 

SIMAISE,  S  moft  and  laft  Member  of  the 
grand  Cornices,  called  the  great  Doucine ,  or  Gula 
recta.  In  the  Antique  Buildings  the  Simiatum  at 
Top  of  the  Dorick  Cornice,  is  generally  in  Form 
of  a  Cavetto ,  or  Semi  Scotia.  But  in  the  Ionick , 
the  Simatium  is  always  a  Doucine. 

SIMILAR  Arks  of  a  Circle,  are  fuch  as  are  like 
Parts  of  their  whole  Circumference. 

SIMILAR  Bodies ,  in  Natural  Philofophy,  are 
called  fuch  as  have  their  Particles  of  the  fame  Kind 
and  Nature  one  with  another. 

SIMILAR,  or fimple  Parts ,  by  Anatomifts  are 
called  fuch  as  are  throughout  of  the  fame  Nature 
and  T exture,  as  all  the  Parts  of  the  Bone  are  bony, 
(Ac. 

SIMILAR  Plane  Numbers,  are  thofe  Numbers 
which  may  be  ranged  into  the  Form  of fimilar  ReCi- 
angles ;  that  is,  into  Rectangles,  whole  Sides  are 
Proportional,  fuch  are  1  2  and  48  ;  for  the  Sides  of 
12  are  6  and  2  (as  in  Fig.  B.)  and  the  Sides  of  48 
are  1 2  and  4  (as  in  Fig.  C.)  But  6:2  : :  12:4,  and 
therefore  thole  Numbers  are  Jimilar. 
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SIMILAR  Polygons ,  are  fuch  as  have  their  An¬ 
gles  ieverally  equal,  and  the  Sides  about  thofe  An¬ 
gles  proportional. 


Thus,  if  in  the  Polygon  A,  all  the  Angles  a  be, 
(Ac.  are  relpeCtively  equal  to  all  thofe  d  e /,  (Ac.  in 
the  Polygon  B.  And  that  alfo  a  b  hath  the  fame 
Proportion  to  b  c  : :  as  d  e  hath  to  ef.  Then  thofe 
two  Polygons  are fimilar, 

SIMILAR  Rectangles,  are  thofe  which  have 
their  Sides  about  theequal  Angles  proportional  ;  that 
is,  a s  a  b  :  eh  ::  a  d  :  ef 

a 


d 
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COROLLARY  I. 


All  Squares  muft  be  fimilar  Rectangles ;  for  (fine* 
they  have  all  their  Sides  equal,  and  all  their  Angles 

right) 
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right )  whatever  Proportion  the  Side  a  m  hath  to  the 
Side  hi  of  the  other  Rectangle ,  the  fame  mull  alfo 
the  other  Side  a  b  have  to  the  Side  e  h  j  becaufe  they 
are  equal  to  a  m3  and  to  h  i. 

COROLLARY  II. 

Hence  all  fimilar  Reft  angles  are  to  each  other  as 
the  Squares  of  their  Homologous  Sides . 

For  the  Reft  angle  A  is  to  B  : :  as  the  Square 
b  m  is  to  the  Square  e  i  ;  fince  as  well  Squares  as 
Reftangles  are  in  a  duplicate  Ratio  to  that  of  their 
Sides. 

SIMILAR  Right-lin’d  Figures ,  are  fuch  as  have 
equal  Angles,  and  the  Sides  about  thofe  equal  An¬ 
gles  proportional. 

SIMILAR  Segments  of  a  Circle,  arefuchas  con¬ 
tain  equal  Angles. 

SIMILAR  folid  Numbers ,  are  thofe,  whofe  little 
Cubes  may  be  fo  ranged  as  to  make  fimilar  and  r  eft- 
angular  Parallelepipeds. 

SIMILAR  Triangles ,  are  fuch  as  have  all  their 
three  Angles  refpedlively  equal  to  one  another. 


Thus  in  the  Figure. 

I  fay,  AJ$:ab::AC:ac\:  C3  :  h  c3  C3V, 


For  fet  the  lelTer  T riangle  into  the  greater,  by 
taking  A  b  —  a  by  and  A  c  ~  a  c,  then  will  the 
Bafe  b  c ,  be  the  fame  as  in  the  lefler  T riangle ; 
and  the  whole  T riangle  A  b  c,  will  be  equal  to 
a  b  c. 

And  therefore  the  Angle  A  be,  will  be  equal  to 
the  Angle  B,  and  A  c  b  —  C. 

Wherefore  the  Line  b  c ,  is  parallel  to  B  b :  And 
therefore, 

A  b  :  AB:Ar:AC::£<r:BC,  &c. 

E.  D. 

Otherwife  thus,  according  to  Euclid; 

Let  the  T  riangle  a  be,  be  fimilar  to  dee.  Then 
I  fay.  That  the  Sides  about  their  equal  Angles  are 
Proportional. 


As  if  the  Angle  a  be  equal  to  dy  the  Angle  c  equal 
to  e ,  and  the  Angle  £  equal  to f ;  then  is  the  Tri¬ 
angle  a  b  c  fimilar  or  like  to  dj  e:  And  then  the 
Sides  about  the  equal  Angles  are  always  proportio¬ 
nal  ;  that  is,  a  b  hath  the  fame  Proportion  to  a  c , 
as  f  d  hath  to  d  e3  and  is  thus  written  j 

a  b  :  a  c  ::f  d  :  d  e. 

PROPOSITION. 

All  Similar  Triangles  have  the  Sides  about  their 
equal  Angles  proportional. 


Set  the  Bafes  of  the  two  Triangles  ac  and  ec, 
fo  together,  as  that  they  may  join  and  make  one 
Right  Line  a  e ;  and  draw  out  the  Lines  a  b  and  e  d9 
’till  they  meet  together  in  the  Point  f. 


DEMONSTRATION. 

Becaufe  the  Angle  a  =  Angle  d  c  e,  a  f  is  pa¬ 
rallel  to  c  d  alfo,  becaufe  the  Angle  a  c  b  is  equal 
to  the  Angle  c  efy  the  Lines  b  c  and  f  e  are  paral¬ 
lel.  Wherefore  b  c  df  mull  be  a  Parallelogram , 
whofe  oppofite  Sides  are  equal,  that  bf  —  c  d ,  and 
b  c  —  fd. 

Therefore  becaufe  c  d  is  parallel  to  the  Bafe  a  f 
of  the  T riangle  f  e  a,  d  e  \  f  d  (or  b  c)  : :  e  c :  a  c. 

That  is,  d  e  :  b  c  : :  e  c  :  a  c.  And  therefore  al¬ 
ternately,  d  e :  c  e  : :  b  c  :  a  c.  And  fo  the  Sides 
about  c  and  e  are  proved  proportionable. 

Alfo,  becaufe  b  c  is  parallel  to  the  Bafe  f  e  of  the 
Triangle  a  f  e  \  Therefore  e  c  :  a  c  : :  f  b,  (or  cd) 
:ab:  That  is,  e  c :  a  c  ::  c  d :  a  b.  And  therefore 
alternately,  e  e  :  c  d  ::  a  c :  a  b.  And  fo  the  Sides 
about  the  equal  Angles  at  and  dc  e}  are  found  pro¬ 
portional. 
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portional.  The  fame  may  be  eafily  done  by  the 
Angles  b  and  d. 

Another  Demonjlration  by  Pardie. 


Becaufe  the  Angle  A  is  =  to  a,  Angle  C  to  c, 
fife.  Therefore  the  Ark  oppofite  to  them  muft  be 
equal  :  (That  is,  not  in  Length,  but  muft  contain 
an  equal  Number  of  Degrees.)  Wherefore  Chords 
nlfo  lubtending  thofe  Arks,  muft  be  proportionable 
Chords  of  the  fame  Number  of  Degrees ;  and  con¬ 
sequently  will  be  all  Similar  Parts  of  their  own 
proper  Radius. 

That  is,  c  a  :  ab  : :  ( in  refpedt  of  its  Radius) 
C  A  :  A  B,  in  refpedt  of  its  Radius.  Therefore 
the  Sides  about  the  equal  Angles  will  be  propor¬ 
tional. 

Or,  b  c  :  b  a  : :  B  C  :  B  A.  Q.E.D. 

COROLLARY  I. 

From  hence  it  follows,  That  all  fimilar  T ri an¬ 
gles  are  to  one  another  as  the  Squares  of  their  Ho¬ 
mologous  Sides.  For  thefe  Triangles  are  the  Halves 
of  Jimilar  Triangles ,  or  Parallelograms,  which  are 
to  one  another  in  a  Duplicate  Ratio  of  their  Ho¬ 
mologous  Sides :  Therefore  the  Halves  muft  be  as 
the  Wholes. 

COROLLARY  II. 

All  Similar  Polygons  are  to  one  another  as  the 
Squares  of  their  Homologous  Sides.  For  being 
.made  up  of  Similar  Triangles  ;  the  Aggregates,  or 
.Sums,  will  be  to  each  other,  as  the  Parts  out  of 
which  they  were  made. 

SIMILAR,  in  Arithmetic k  and  Geometry.  Thofe 
.things. are  laid  to  be  fimilar  and  alike,  which  can* 

V'o  t.  II. 
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not  be  diftinguifh’d  but  by  their  Com  prefence,  i.  e. 
by  immediately  applying  the  one  to  the  other,  or 
fome  other  third  to  them  both. 

SIMILAR  Difeafe ,  in  Pbyfick ,  is  a  Difeafe  of 
fome  fimple,  folid  Part  of  the  Body  ;  as  of  a  Fi¬ 
bre  with  regard  to  its  Tenfion  or  Flaccjdnefs,  of  a 
Membrane,  a  Nervous  Canal,  f$(. 

SIMILAR  Parts,  in  Anatomy ,  are  thofe  Parts 
of  the  Body  that  at  the  firft  Sight  appear  to  confift 
of  like  Parts,  or  Parts  of  the  fame  Nature,  as  the 
Bones,  Cartilages,  Ligaments,  Membranes,  Ar¬ 
teries,  Fibres,  Nerves,  Skin,  Flefh,  Veins. 

SIMILAR  Light ,  according  to  Sir  Ifaac  New?- 
ten ,  is  fuch,  whofe  Rays  are  all  equally  refran¬ 
gible  ;  and  this  he  calls  alfo  Simple  and  Horpo^ 
geneal. 

SIMILAR  Sections,  in  Conicks,  are  fuch  whofe 
Diameters  make  equal  Angles  with  their  Ordinates ; 
and  alfo  wrhere  the  Triangles  A  D  E,  ABC,  are 
Similar  to  the  Triangle  a  d  e,  a  b  c,  and  the  Bafes 
D  E  to  B  C  ;  as  d  e  to  be.  Their  Diameters  alfp 
as  A  F  and  a  f,  are  called  Similar. 


SIMILITUDE,  in  Arithmetick ,  Geometry ,  &c. 
The  Relation  of  two  things  fimilar  to  each  other, 
or  w'hich  are  only  diftinguifhable  by  Com  pre¬ 
fence. 

SIMONY,  is  an  unlawful  Contradl  made  tp 
have  a  Man  prefented  to  a  Redtory,  or  Vicarage  : 
It  was  agreed  by  all  the  Juftices,  that  if  the  Patron 
prefent  any  Perfon  to  a  Benefice  with  Cure,  fpr 
Money,  that  fuch  Prefentation,  &c.  is  void,  thp* 
the  Prefentee  were  not  privy  to.it,  and  the  Statute 
gives  Prefentation  to  the  King :  But  this  is  now 
repealed. 

SIMPLE  Flank .  See  Flank. 

SIMPLE  Place,  a  Term  in  Geometry.  See 
Place  Simple. 

SIMPLE  Problem.  See  Linear  Problem. 

SIMPLE  Problem ,  in  Mathematicks.  See  a 
Linear  One. 

SIMPLE  Quantities,  in  Algebra ,  are  fuch  as 
have  but  one  Sign,  whether Tcfitive  or  Negative: 
Thus, 

2  a,  and  —  3  b,  are  Simple  Quantities. 

But  a  -f-  b,  and  -f-  d  —  c  -{-  h,  are  Compound 
ones. 

SIMPLE  Equation,  in  Algebra,  is  an  Equation 
where  the  unknown  Quantity  is  but  of  pne  Dimen- 
fion,  as  e.  gr.  of  x  ~  {a  -{-  b) :  2. 

SIMPLE,  in  Botany ,  is  a  Name  given. in  ge¬ 
neral  to  all  Herbs  <and  Plants,  as  having  paclfi  its 
particular  Vertue,  whereby  it  becomes,  a  fimple  ..Re¬ 
medy. 

SIMPLE  Light.  See  Hcmogene.dl. 

SIMPLE  Tenaille.  See  Tenaille. 

SINAPISM,  in  Pharmacy,  an  external ’Medi¬ 
cine  in  the  _F orm  of  a  Cataplafm  ;  CQimpofed-prin- 
cipally  Of  Muftard-Sced  powdetM  and  mix’d  up 
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with  the  Pulp  of  Figs,  or  fome  other  Simple  of  a 
hot  Quality. 

SIN  CERITY,  in  Ethicks ,  is  defined  to  be  that 
Virtue ,  Power ,  or  Aft  of  the  Mind,  by  which 
the  Will  is  determined  to  follow  and  perform  that 
which  the  Intellect  determines  to  be  bell  and  molt 
proper  to  be  done  in  all  Cafes,  and  to  do  it  becaufe 
it  is  fo. 

SINCIPUT,  the  fore  Part  of  the  Head,  reach¬ 
ing  from  the  Fore-head  to  the  Coronal  Suture. 

SINE,  or  Right  Sine ,  is  a  right  Line  drawn 
from  one  End  of  an  Arch  perpendicularly  upon  the 
Diameter  drawn  from  the  other  End  of  that  Arch  ; 
or  it  is  half  the  Chord  of  twice  the  the  Arch.  See 
more  under  the  Word  ’Trigonometry . 

SINE  ajjenfu  capital r,  is  a  Writ  againft  him  that 
alienates  Lands  without  Confent  of  his  Chapter  or 
Covent. 

SINE- CURES, are  Ecclefialtical  Benefices  with¬ 
out  Cure  of  Souls.  No  Church  where  there  is 
but  one  Incumbent,  can  properly  be  a  Sine-cure  : 
And  though  the  Church  being  down,  or  the  Parilh 
being  become  deftitute  of  Parilhioners,  the  Incum¬ 
bent  may  thereby  be  necefl'arily  acquitted  from  the 
adlual  Performance  of  publick  Duty,  yet  he  is  Hill 
under  an  Obligation  to  do  it,  whenever  a  Church 
fhall  be  built,  and  there  are  a  competent  Num¬ 
ber  of  Inhabitants.  And  in  the  mean  while,  if  the 
Church  be  Prefentative ,  as  molt  fuch  Churches  are, 
the  Incumbent  is  inftituted  in  Cur  am  Animarum  j 
and  fuch  Benefices  are  rather  Depopulations  than 
Sine-cures ,  and  ’twill  be  proper  for  the  new  Incum¬ 
bent  to  read  the  Thirty-nine  Articles,  and  the  Li¬ 
turgy,  in  the  Church-yard,  &c .  and  to  do  what 
other  Incumbents  ufually  do.  But  a  Reftory ,  or  a 
Portion  of  it,  may  properly  be  a  Sine-cur e>  if  there 
be  a  Vicar  endowed,  and  then  it  doth  not  come 
within  the  Statute  of  Pluralities  of  21  Hen.  8.  c.  13. 
which  declares,  that  no  Parfonage  which  hath  a 
Vicar  endowed,  fhall  be  comprehended,  &c.  So 
that  here  no  Difpenfation  is  necelfary  to  hold  this 
Sine-cure  with  a  former  Living.  Nor  need  he  read 
the  Articles  or  Divine  Service,  as  required  by  13 
Eliz.  c.  12.  which  extends  only  to  a  Benefice  with 
Cure.  A  Sine-cure  Donative  wants  no  Inftitution 
and  Induction.  But  one  Prefentative  mull  have 
both  ;  efpecially  if  it  confift  in  Glebe  and  Tithes , 
and  not  in  a  Portion  of  Money.  But  the  Inftituti¬ 
on  muft  not  run  in  Curam  Animarum ,  but  in 
Reft  oriam five  Portionem  Re  ft  or  ice  de  A.  B.  &c. 
By  the  above-mentioned  Stat.  21  Hen.  8.  not  only 
Prebends  and  Redtor.jes,  with  Vicarages  endowed, 
but  Deanries  and  Archdeaconries  are  declared  to  be 
Benefices  without  Cure. 

SINE  Complement.  See  Complement. 

SINE  die ,  in  Law,  when  Judgment  is  given  a- 
gainft  the  Plaintiff,  he  is  faid  to  be  in  mifericordia 
pro  faljo  clamor e fuo :  But  when  for  the  Defendant, 
then  ’tis  faid,  Eat  hide  fine  die. 

SINES  on  the  Plain  Scale ,  Gunter’s  Scale ,  and 
almoft  all  Scales  have  a  Line ,  called  the  Line  of 
Sines.  This  on  the  Seftor  is  double,  one  on  each 
Leg,  and  hath  there  many  excellent  Ufes ;  fome  of 
which  are  thefe  : 

1.  The  Radius  of  a  Circle  being  known ,  to  find 
th'e  Sine  of  any  Arch  or  Angle. 

Fit  in  the  Radius  between  90  and  90  in  the  Lines 
of  Sines,  and  the  parallel  Diftance  between  the 
Numbers  of  Degrees,  anfwering  to  any  Works  or 
Angles,  will  give  their  Sines.  Thus  the  Parallel 
Diftance  between  60,  30,  45,  &c,  will  give  the 


Sines  of  6o°,  30°,  45%  fcfr.  And,  v'ceverfd ,  from 
the  Sine  given  you  may  find  the  Radius,  by  fitting 
the  Sine  into  the  Seftor  parallel- wife  between  the 
Numbers  exprcfling  its  Degrees  :  For  then  the  Pa¬ 
rallel  Diftance  between  90  and  90,  will  be  the  Ra¬ 
dius  fought. 

2.  The  Radius  of  a  Circle  being  given ,  and  any 
Right  Line  lefs  than  it ,  to  know  of  what  Ark  it 
may  be  the  Sine. 

Apply  in  the  Radius  between  90  and  90,  in  the 
Lines  of  Sines,_  and  taking  the  Length  of  the  Line 
in  the  Compafles,  carry  it  parallel  to  the  Radius, 
’till  it  fall  exactly  on  like  Sines  on  each  Side  ;  and 
the  Degrees  and  Minutes  where  it  fits,  fhall  give 
you  the  Sine  it  reprefents. 

SINGLE,  or  Simple  Excentricity.  See  Eccen¬ 
tricity. 

SINGULTUS,  or  the  Hi  chough  ^  is  a  Convul- 
five  Motion  of  the  Midrift',  caufed  by  tough  and 
irregular  Particles,  forcing  it  to  this  difordinate 
Motion.  Blanchard. 

SINICAL  Quadrant  is  made  of  Brafs  or  Wood, 
with  Sines  drawn  from  each  Side,  interfe&ing  one 
another,  with  an  Index  divided  by  Sines  alfo,  with 
ninety  Degrees  on  the  Limbs,  and  two  Sights  to 
the  Edge,  to  take  the  Altitude  of  the  Sun.  Some¬ 
times  inftead  of  Sines,  ’tis  divided  all  into  equal 
Parts :  And  is  ufed  by  Seamen  to  folve  by  Infpedi- 
on  any  Problem  of  Plain-Sailing. 

SINISTER  Side  or  Part  of  an  Efcutcheon  is 
the  left  Side  Part.  Vide  Efcutcheon]  ’ 


SINISTER-BASE,  in  He¬ 
raldry,  is  the  left  Angle  of 
the  Bafe  reprefented  by  the 
Letter  I  in  the  Efcutcheon. 


SINISTER- CHIEF,  in 

Heraldry ,  is  the  left  Angle  of 
the  Chief  reprefented  by  the 
Letter  C  in  the  Efcutcheon. 


SINISTER  Afpeft ,  in  Aftronomy ,  an  Appear¬ 
ance  of  two  Planets  happening  according  to  the 
Succeftion  of  the  Signs,  as  Saturn  in  Aries ,  and 
Mars  in  the  fame  Degree. 

SINNET,  is  a  Line  or  String  made  of  Rope- 
yarn,  confifting  generally  of  two,  fix  or  nine  Strings, 
which  are  divided  into  three  Parts,  and  are  platted 
over  one  another,  and  then  it  is  beaten  fmooth  and 
flat  with  a  w’ooden  Mallet ;  its  ufe  is  to  Serve  the 
Ropes,  that  is,  to  keep  them  from  galling. 

SINOPLE,  p  in  Heraldry ,  the  Green  Colour 

SENOPLE,  S  in  Coats  of  Arms,  fo  called  by 
the  ancient  Heralds, 

SI  non  omnes ,  is  a  Writ  of  Affbciation,  whereby, 
if  all  in  Commiflion  cannot  meet  at  the  Day  aflign- 
ed,  it  is  allowed,  that  two,  or  more  of  them,  may 
finifh  the  Bufinefs. 

SINUS,  in  Surgery ,  a  fmall  Sacculus ,  or  little 
Bag  formed  by  the  fide  of  a  Wound  or  Ulcer,  in 
which  the  Pus  is  collected. 

SINUS,  any  Cavity  in  or  between  the  Veflels  of 
an  Animal  Body ,  the  Anatomifts  call  a  Sinus ;  and 
fome  Philofophical  Writers  callthofe  Fifl'ures,  or 
Cavities,  which  are  between  the  feveral  Strata ,  or 
1  Layers, 
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Layers,  of  the  Earth,  in  Mines,  &c.  by  this  Term 
Sinus.  For  Sinus  in  Mathematicks,  lee  Sine. 

SINUS  Menngium ,  are  thofe  three  Cavities 
which  Galen  calls  the  Ventricles  of  the  thick  Mem¬ 
brane.  The  firft  and  fecond,  or  the  Lateral  Sinus, 
are  feated  between  the  Brain  and  the  Cerebellum, 
and  end  in  the  Vertebral  Sinus’s.  The  third  begins 
from  the  Os  Cribriforme,  and  ends  in  the  Middle  of 
the  former  Sinus’s.  The  fourth  arifes  from  the 
Pinealis  Glandule,  and  ends  in  the  Middle  of  the 
Lateral  Sinus’s.  The  Infertion  of  thele  Sinus’s  is 
called  Tor cular  Herophili.  Th e  Sinus’s,  after  they 
have  palled  through  the  Skull,  are  partly  continu¬ 
ed  with  the  Jugular  Veins,  and  partly  defeend 
through  the  whole  Length  of  the  Spinal  Marrow 
down  to  the  Os  Sacrum.  The  Ufe  of  them  is  to 
fupply  the  Place  of  Veins,  for  they  convey  the 
Blood  from  the  Brain  and  Cerebellum ,  partly  into 
the  Jugular  Veins,  and  partly  into  the  Vertebral 
Sinus’s.  Blanchard.  With  us  the  Ventricles  of  the 
Brain  are  accounted  only  the  three  Partitions  or 
Subdivifions  of  the  Fornix  ;  and  they  ferve  as  a 
Sink  to  drain  away  the  excrementitious  Matter  of 
the  Brain. 

SINUS  OJJium ,  are  thofe  Cavities  of  the  Bones 
which  receive  the  Heads  of  other  Bones. 

SIPHON,  a  Glafs,  or  metalline  crooked  Pipe, 
Tube,  or  Cane.  See  Syphon. 

Si  Recognofcant ,  is  a  Writ  that  lies  for  a  Credi¬ 
tor  again!!  his  Debtor,  for  Money  number’d,  that 
hath,  before  the  Sheriff  in  the  County-Court,  ac¬ 
knowledged  himfelf  to  owe  his  Creditor  fuch  a  Sum, 
received  of  him  in  pccuniis  numeratis. 

SIRIUS,  the  Dog-Jlar ,  a  bright  Star  of  the  firll 
Magnitude,  in  the  Conftellation  Canis  Major :  Its 
Longitude  is  99  Degrees,  47  Minutes,  Latitude 
39  Degrees,  32  Minutes. 

SIRONES,  little  Pufhes  in  the  Palm  of  the 
Hand,  and  Sole  of  the  Foot,  containing  certain 
fmall  Infedls,  or  Worms. 

SITUS,  in  Geometry ,  &c.  Situation,  i.  e.  the 
Situation  of  Lines,  Surfaces,  &c. 

SIXTH,  in  Mufick ,  is  one  of  the  fimple  Ori¬ 
ginal  Concords,  or  harmonical  Intervals.  It  is  of 
two  kinds,  greater  and  leJJ'er,  and  hence  it  is  efteem- 
ed  one  of  the  imperfeft  Concords,  though  each  of 
them  arifes  from  a  Divifion  of  the  Octave.  The 
greater  Sixth  is  a  Concord  that  refults  from  a  Mix¬ 
ture  of  the  Sound  of  two  Strings,  which  are  to 
each  other  as  2  to  5.  The  lejfer  Sixth  refults 
alfo  from  two  Strings,  which  are  to  each  other  as 
5  to  8. 

SIXAIN,  is  an  ancient  Order  of  Battle  for  fix 
Battalions,  which  fuppofing  them  all  in  a  Line,  is 
formed  thus:  The  fecond  and  fifth  Battalions  ad¬ 
vance  and  make  the  Van.  The  firft  and  fixth  fall 
into  the  Rear,  leaving  the  third  and  fourth  to  form 
the  main  Body.  Each  Batallion  fhould  have  a 
Squadron  on  its  Right,  and  another  on  its  Left. 
Any  Number  of  Battalions  which  are  Multiple  of 
fix,  may  be  drawn  up  by  this  Order,  i.  e.  twelve 
Battalions  may  be  put  into  two  Sixains,  eighteen 
Battalions  into  three,  Gfc. 

SIZING,  is  a  curious  way  of  Dr  effing  the  Tin 
Ore,  after  it  comes  from  the  Launder  of  the  Stam¬ 
ping-Mill  j  which  is  by  lifting  it  through  an  Hair 
Sieve,  calling  back  the  Remainder  in  the  Sieve  in¬ 
to  the  Tails ,  to  be  Tr ambled  over  again.  See  Bud¬ 
die  and  Tin. 


SHARPED,  the  Sea  Term,  when  one  Piece  of 
Timber  is  let  and  faftened  into  another.  See 
Scarfed. 

SIvELEl  ON,  of  a  Man  or  other  Animal,  is 
when  the  Bones  are  cleaned  and  dry,  and  put  to¬ 
gether,  according  to  Art,  in  their  natural  Order 
and  Pofition. 

SKIN.  As  loon  as  the  Cuticula,  or  Scarf-Skin,  is 
feparated  from  the  Cutis,  or  true  Skin,  of  a  humane 
Body,  there  are  thefe  three  Parts  appear  firft,  an 
infinite  Number  of  Papilla  Pyramidales,  which 
are  the  Ends  of  all  the  Nerves  of  the  Skin,  each 
of  which  are  enclofed  in  two  or  three  Covers  of  a 
Pyramidal  Figure.  Between  thele  Papilla  are  an 
infinite  Number  of  Holes,  which  are  nothing  but 
the  Orifices  of  the  Excretory  Velfiels  of  the  Miliary 
Glands  underneath. 

Secondly,  There  appears  a  Web  of  Nervous  Fi¬ 
bres,  and  other  Veffels,  differently  interwoven: 
This  is  always  covered  with  a  mucous  Subftance, 
ferving  to  fupport  and  moilten  the  Papilla  Pyr ami- 
dales.  And  this  is  the  Parenchyma,  or  that  Part 
of  the  Skin  which  Parchment  is  made  of. 

The  third  Part  is  an  infinite  Number  of  Miliary 
Glands,  about  whom  there  is  much  Fat  ufually  : 
Thefe  Glands  feparate  the  Matter  by  Sweat  and  in- 
fenfible  Perfpiration.  Each  Gland  receives  a  Nerve 
and  Artery,  and  fends  out  a  Vein ,  and  an  Excre¬ 
tory  DuCt  which  iaft  paffes  through  the  other 
two  Parts  to  the  Cuticula,  in  order  to  moiften  it 
and  the  Papilla  Pyramidales,  left  they  fhould  be  fo 
dry  as  to  hinder  the  Senfe  of  Feeling  ;  and  alfo  to 
difeharge  that  Matter  out  of  the  Body. 

The  Ufe  of  the  Skin  is  to  cover  and  wrap  up 
all  the  Parts  of  the  Body  ;  to  be  the  Organ  of 
Touching  or  Feeling,  and  to  be  the  Emundlory 
of  the  whole  Body.  For  through  the  Glands  of 
the  Skin,  pafs  not  only  fuch  Particles  of  the  Vef- 
fels  as  decay,  by  reafonof  the  continual  Motion  of 
the  Blood,  but  likewife  the  greateft  Part  of  the 
Liquors  which  we  drink  ;  which  having  perform’d 
Part  of  their  Office,  in  conveying  the  Aliments  into 
the  Blood,  are  in  the  next  Place  to  diffolve  the  Sa¬ 
line  and  Terreftrial  Particles  to  be  carried  off  thro’ 
the  Glands  of  the  Skin  and  Kidneys.  Sandorius 
computes,  that  about  fifty  Ounces  a  Day  are  thus 
carried  off  through  the  Cutaneous  Glands :  So  that 
if  a  Man’s  Body  be  fuppofed  to  weigh  one  hundred 
and  fixty  Pound  in  fifty-one  Days,  he  may  perfpire 
a  Quantity  equal  to  the  Weight  of  his  whole  Body. 
Red’s  Anatomy. 

Above  the  Cutis,  or  thick  Skin  of  the  Body,  lies 
the  Cuticula,  or  Scarf-Skin,  and  is  compofed  of 
feveral  Plaits  of  fmall  Scales,  which  cover  one  a- 
nother,  more  or  lefs,  or  lie  thicker,  according  as 
it  is  thicker  in  one  Part  of  the  Body  than  in  ano¬ 
ther  :  Between  thefe  Scales  the  Excretory  Dud 
of  the  Miliary  Glands  of  the  Cutis ,  or  thick  Skin, 
open.  Leewenhoeck  reckons,  that  round  about  one 
Cuti cular  five  hundred  fuch  Dudts  may  lie,  and  that 
a  Grain  of  Sand  will  cover  two  hundred  and  fifty  of 
thefe  Scales :  So  that  one  Grain  of  Sand  will  cover 
1  2  5000  Orifices  of  thefe  little  Dudls ;  and  yet  into 
every  one  of  thefe  Miliary  Glands  an  Artery,  Vein 
and  Nerve  do  certainly  enter.  Thefe  Glands  fecern 
the  Sweat,  and  what  goes  off  by  infenfible  Perfpirati¬ 
on:  And  they  mull  be  very  many  inNumber,fince,as 
Sandorius  obferves,  fifteen  Ounces  of  a  Fluid  Mat¬ 
ter  pafles  in  twenty-four  Hours  time.  Next  un¬ 
der  the  Scarf-Skin  lie  the  Papilla  Pyramidales,  which 
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alfo  are  prodigioufly  numerous,  being  the  Extremi¬ 
ties  of  all  the  Nerves  of  the  Skin,  and  do  more 
immediately  ferve  for  the  Senfeof  Feeling,  and  to 
convey  the  Impulfe  received,  by  Means  of  the 
Nerves,  to  the  Brain.  About  thefe  the  Nerves, 
and  all  other  Veil  els,  make  a  fine  Web,  all  cover¬ 
ed  over  with  a  mucous  Subftance,  to  moiften  thefe 
Papilla  Pyramidales ;  and  then  under  thefe  the  Mi¬ 
liary  Glands  are  placed,  protruding  their  Secretory 
Dutts  up  to  the  Surface  of  the  Scarf-Skin  ;  on 
which  there  are  many  Parallel  Lines,  and  thefe  in¬ 
terfered  by  others,  and  in  each  Interfeftion  there 
is  an  Hair  ufually  placed.  The  Scales  of  the  Scarf- 
Skin  defend  the  Orifices  of  the  Excretory  Dufts  of 
the  Miliary  Glands ,  and  hinder  Objects  from  ma¬ 
king  too  exquilite  and  painful  an  Impreflion  upon 
the  Nerves,  and  fo  to  fave  them  from  External  In¬ 
juries.  The  Skin  itfelf  is  defigned  to  enwrap  the 
whole  Body,  and  to  fuftain  the  Papilla  Pyramida¬ 
les  in  their  Places,  and  the  Miliary  Glands  from  be¬ 
ing  difordered  ;  alfo  to  receive  the  Impreflion  of 
external  Objedls,  and  to  be  the  Organ  of  the  Senfe 
of  Touching  and  Feeling. 

SKUPPERS,  and  Skupper-Holes.  See  Scoper- 
Holes. 

SKY,  the  blue  Air,  or  Atmofphere.  Sir  Ifaac 
Newton  attributes  the  azure  Colour  of  the  Sky  to 
Vapours  beginning  to  condenfe  in  it,  which  have 
got  Confiftence  enough  to  reflect  the  moft  reflexi- 
ble  Rays,  viz.  the  Violet  ones,  but  not  enough  to 
refledl  the  lefs  inflexible  ones. 

M.  dela  Hire  attributes  it  to  our  viewing  a  black 
Object,  viz.  the  dark  Space  beyond  the  Regions 
of  the  Atmofphere  through  a  white  or  lucid  one, 
viz.  the  Air  illuminated  by  the  Sun  ;  a  Mixture 
of  black  and  white  always  appearing  blue. 

SLAM,  a  Term  ufed  in  th eAlum-JVorks,  which 
fee. 

SLATCH;  when  any  Rope  or  Cable  hangs 
flack,  the  Seamen  call  the  middle  Part  which 
hangs  down,  the  S latch  of  the  Cable,  or  Rope  ;  fo 
alfo  after  long  foul  Weather,  if  there  cornea  fmall 
Interval  of  Fair,  they  fay,  this  is  a  Slatch  of  fair 
Weather. 

SLEDGE,  is  a  large  Smith’s  Hammer  to  be 
ufed  with  both  Hands :  Of  this  there  are  two  forts, 
the  Uphand-Sledge ,  which  is  ufed  by  under  Work¬ 
men,  when  the  Work  is  not  of  the  largeft  Sort  : 
This  is  ufed  with  both  the  Hands  before,  and  they 
feldomraife  it  higher  than  theirHead.  But  the  other, 
which  is  called  the  About-Sledge ,  and  which  is  ufed 
for  battering  or  draining  out  the  largelt  Work,  is 
held  by  the  Handle  with  both  Hands,  and  fwung 
round  over  their  Heads,  at  their  Arms-end,  to  Itrike 
as  hard  a  Blow  as  they  can. 

SLEEP  is  defin’d  to  be  that  State  wherein  the 
Body  appears  to  be  perfe&ly  at  reft  ;  external  Ob¬ 
jects  move  the  Organs  of  Senfe  as  ufually,  without 
exciting  theufual  Senfation. 

Rohault  is  of  Opinion,  that  Sleep  confifts  in  a 
Scarcity  of  Spirits,  which  occafions  that  the  Ori¬ 
fices,  or  Pores  of  the  Nerves  in  the  Brain,  where¬ 
by  the  Spirits  ufed  to  flow  into  the  Nerves,  being 
no  longer  kept  open  by  the  Frequency  of  the  Spi¬ 
rits,  lhut  themfelves. 

Boerhave  defines  Sleep  to  be  that  State  of  the  Me¬ 
dulla  of  the  Brain,  wherein  the  Nerves  do  not  re¬ 
ceive  fo  copious,  nor  fo  forcible  an  Influx  of  Spi¬ 
rits  from  the  Brain,  as  is  required  to  enable  the  Or¬ 
gans  of  Senfe  and  voluntary  Motion  to  perform 
their  Offices. 
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SLEEPERS,  Timbers  lying  before  and  aft  in 
the  Bottom  of  a  Ship,  as  the  Rung-heads  do  ;  the 
lowermoft  of  them  is  bolted  to  the  Rung-heads ,  and 
the  uppermoft  to  the  Futtocks ,  in  order  to  ftrength- 
en  and  fallen  the  Futtocks  and  R.ungs.~ 

SLIDING  Rules,  or  Scales,  are  Inftruments  to 
be  ufed  without  Compafles,  in  Gauging,  Meafu- 
ring,  Gfc-  having  their  Lines  fitted  fo  as  to  anfwer 
Proportions  by  Infpedion ;  they  are  very  ingeni- 
oufly  contrived  and  applied  by  Gunter ,  Partridge , 
Cog/hall ,  Everard ,  Hunt ,  and  others,  who  have 
written  particular  Treatifes  about  their  Ufe  and 
Application. 

SLING,  a  Word  ufed  varioufly  at  Sea;  there 
are  Slings  to  hoift  up  Calks,  or  any  other  heavy 
things ;  which  are  made  of  Ropes  fpliced  into  them¬ 
felves  at  either  End,  with  an  Eye  big  enough  to 
hold  the  thing  to  be  Jlung. 

There  are  other  Slings ,  which  are  made  longer, 
and  with  a  fmall  Eye  at  each  End,  one  of  which  is 
put  over  the  Breech  of  a  Piece  of  Ordnance,  and 
the  other  Eye  comes  over  theEnd  of  an  Iron  Crow, 
which  is  put  into  the  Mouth  of  the  Piece,  to  weiglj 
and  hoift  the  Gun  as  they  pleafe. 

There  are  alfo  Slings  for  the  Yards,  which  is 
done  by  binding  them  fall  to  the  Crcfs-tree  aloft, 
and  to  the  Head  of  the  Mall  with  a  ftrong  Rope,  or 
Chain,  that  if  the  Tie  fhould  happen  to  break,  or 
to  be  {hot  to  Pieces  in  a  Fight,  the  Yard  neverthe- 
lefs  may  not  fall  down  upon  the  Hatches. 

SLOOP,  is  a  Veflel  of  the  Shallop-kind.  In 
our  Navy  fuch  attend  upon  the  Men  of  War.  They 
are  ufually  about  fixty  Tun,  and  carry  about  thirty 
Men. 

SLUICE,  a  Frame  of  Timber,  Stone,  orother 
Matter,  that  ferves  to  retain  and  raife  the  Water 
of  a  River,  &c.  and  alfo  to  let  it  pafs  upon  Oc- 
cafion. 

SMACK,  Smakam  Latin,  is  a  fmall  Veflel  with 
but  one  Mali.  Sometimes  fuch  are  employed  as 
Tenders  on  a  Man  of  War,  and  they  are  alfo  ufed 
for  Fifliing  upon  the  Coafts. 

SMELLING,  is  probably  occafioned  by  the  Ef¬ 
fluvia  of  odorous  Bodies  mingling  themfelves  with 
the  Air,  and  entringup  theNoftrils,  which  are  co¬ 
vered  with  a  very  Nervous  and  Senfible  Coat,  and 
there  infinuating  themfelves  into  the  Procefles  of 
the  Olfadlory  Nerve,  do  move  it  varioufly  accord¬ 
ing  to  their  various  and  different  Nature,  and  fo 
communicate  to  the  Brain  fuch  correfponding  Mo¬ 
tions,  as  enables  the  Soul  to  judge  differently  of  the 
Bodies  emitting  fuch  Effluvia :  And  from  hence, 
when  the  Ejfluv'a  produces  a  grateful  Senfation,  we 
fay  it  hath  a  lweet  Smell ;  but  when  a  difagreeable 
one,  we  fay  it  flunks. 

SMELTIN  G,  with  Refiners,  the  melting  the 
Metal  in  the  Ore  in  the  Smelting-Furnace,  in  or¬ 
der  to  feparate  the  metallick  Subftance  from  the 
earthy. 

SMITEING-£w,  in  a  Ship,  is  a  fmall  Rope 
faftened  to  the  Mizzen-yard-arm,  below  at  the 
Deck,  and  is  always  furled  up  with  the  Mizzen-fail, 
even  to  the  upper  End  of  the  Y ard,  and  from  thence 
it  comes  down  to  the  Poop.  Its  Ufe  is  to  loofe  the 
Mizzen-fail,  without  ftriking  down  the  Yard, 
which  is  eafily  done,  becaufe  the  Mizzen-fail  is 
furled  up  only  with  Rope-yarns;  and  therefore 
when  this  Rope  is  pulled  hard,  it  breaks  all  the 
Rope-yarns,  and  fo  the  Sail  falls  down  of  itfelf: 
The  Word  of  Art  is.  Smite  the  Mizzen  (whence 
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this  Rope  takes  its  Name  ; )  that  is,  hale  by  this 
Rope,  that  the  Sail  may  fall  down. 

SMOKE,  inPhyficks ,  a  humid  Matter,  exhaled 
in  the  Form  of  a  Vapour,  by  the  Adtion  of  Heat 
either  external  or  internal. 

Sir  Ifaat  Newton  obferves,  that  Smoke  afcends  in 
Chimneys  by  the  Impulfe  of  the  Air  it  floats  in  ; 
for  that  Air  being  rarified  by  the  Fire  underneath, 
hath  its  Specified  Gravity  diminifhed;  thus  be 
ing  determined  to  afcend  itfelf,  it  carries  up  the 
Smoke  along  with  it.  The  fame  Author  fuppofes 
the  Tail  of  a  Comet  to  afcend  from  the  Sun  after 
the  fame  manner. 

SWIOKR-Fartbingi,  the  Pentecoftals,  orCufto- 
mary  Oblations  offered  by  the  Inhabitants  within 
any  Diocefs,  when  they  made  their  Proceffions  to 
the  Mother  or  Cathedral  Church,  and  came  by  de¬ 
grees  into  an  annual  Handing  Rent,  called  Smoke- 
Farthings. 

SNATCH-A/^,  is  a  great  Block  in  a  Ship, 
with  a  Shiver  in  it,  having  a  Notch  cut  through 
one  of  its  Cheeks,  for  the  more  ready  receiving 
in  of  any  Rope:  For  by  this  Notch,  the  middle 
Part  of  a  Rope  may  be  reeved  into  this  Block, 
without  pafling  it  in  End-ways.  This  ready 
Block  is  commonly  faftened  with  a  Strap  about 
the  Main-maft,  clofe  to  the  Upper  Deck,  and  is 
chiefly  ufed  for  the  Fall  of  the  Winding.  Tackle , 
which  is  reeved  into  this  Block,  and  then  brought 
to  the  Capftan. 

SNEEZING,  aconvulfive  Motion  of  the  Muf- 
cles  of  the  Breaft,  ufed  in  Expiration,  in  which, 
after  the  fufpending  the  Infpiration  begun,  the  Air 
is  expeii’d  from  the  Mouth  and  Nofe  with  a  mo¬ 
mentary  Violence.  The  Caufe  is  the  Irritation  of 
the  upper  Membrane  of  the  Nofe,  which  commu¬ 
nicates  with  the  Intercoftal  Nerve  by  Means  of  the 
Twigs  that  it  detaches  to  it. 

SNOW.  The  learned  Dr.  Grew ,  mPhilofo- 
phical  Tranjaflions ,  Numb.  92,  gives  the  follow¬ 
ing  Account  of  Snow ,  which  feems  very  exadt  and 
juft. 

1.  With  Mr.  Des  Cartes ,  and  Dr.  Hook ,  he  ob¬ 
ferves,  That  many  Parts  hereof  are  of  a  regular 
Figure  ;  for  the  moft  Part  being  as  it  were  fo  many 
little  Rowels,  or  Stars  of  fix  Points ;  being  per¬ 
fect  and  tranfparent  Ice,  as  any  one  may  fee  upon 
a  Pool,  or  Vefielof  Water;  upon  each  of  which 
fix  Points,  are  fet  other  collateral  Points,  and  thofe 
always  at  the  fame  Angles,  as  are  the  main  Points 
themfelves. 

z.  Amongft  thefe  Regular  Figures,  though  ma¬ 
ny  of  them  are  large  and  fair ;  yet  from  thefe,  ta¬ 
king  our  firft  Item ,  many  others,  alike  regular,  but 
far  lefs,  may  likewife  be  difcovered. 

3.  Amongft  thefe,  not  only  regular,  [but  en¬ 
tire  Parts  of  Snow,  looking  ftill  more  warily, 
we  {hall  perceive,  that  there  are  diverfe  others  in¬ 
deed  irregular,  which  yet  are  chiefly  the  broken 
Points,  Parcels,  and  Fragments  of  the  regular 
ones. 

4.  That  befides  the  broken  Parts,  there  are 
fome  others  which  feem  to  have  loft  their  Regula¬ 
rity,  not  fo  much  in  being  broken,  as  by  various 
Winds,  firft  gently  thaw’d,  and  then  froze  into  lit¬ 
tle  irregular  Cl umpers  again. 
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From  whence  the  true  Notion,  and  external 
Nature  of  Snow ,  feemeth  to  appear,  viz.  That 
not  only  fome  few  Parts  of  Snow ,  but  originally  the 
whole  Body  ot  it,  or  of  a  Snowy  Cloud,  is  an 
infinite  Mafs  ot  Icicles  regularly  figured  ;  not  one 
Particle  thereof,  I  fay,  originally,  not  one  of  fo 
many  Millions,  being  indetermined,  or  irregular ; 
that  is  to  fay,  a  Cloud  of  Vapours  being  gathered 
into  Drops,  the  faid  Drops  forthwith  defcend  ; 
upon  which  Defcent,  meeting  with  a  foft  freez¬ 
ing  Wind,  or  at  leaft  pafling  through  a  colder  Re¬ 
gion  of  the  Air,  each  Drop  is  immediately  froze 
into  an  Icicle,  {hooting  itfelf  forth  into  feveral 
Points,  or  Stirice ,  on  each  Hand  fromward  its  Cen¬ 
tre  :  But  ftill  continuing  their  Defcent,  and  meet¬ 
ing  with  fome  fprinkling  and  intermixing  Gales 
of  warmer  Air,  or  in  their  continual  Motion  and 
Waftage  to  and  fro,  touching  upon  each  other  ; 
fome  are  a  little  thaw’d,  blunted,  frofted,  clum- 
per’d,  others  broken;  but  the  moft  hanked  and  clung 
in  feveral  Parcels  together,  which  we  call  Flakes 
of  Snow. 

It  being  known  what  Snoiv  is,  we  underftand 
why,  though  it  feem  to  be  foft,  yet  ’tis  truly  hard : 
becaufe  true  Ice,  the  infeparable  Property  whereof 
is  to  be  hard,  feeming  only  to  be  foft,  becaufe 
upon  the  firft  Touch  of  the  Finger,  upon  any  of  its 
{harp  Edges  or  Points,  they  inftantly  thaw  ;  or  o- 
therwife  they  would  pierce  our  Fingefs  as  fo  many 
Lancets. 

Why,  again,  though  Snow  be  true  Ice,  and  fo 
hard  and  denfe  a  Body,  yet  very  light ;  becaufe  of 
the  extream  Thinnefs  of  each  Icicle  in  Comparifon 
of  its  Breadth.  For  fo  Gold,  which  though  of  all 
Bodies  it  be  the  moft  ponderous,  yet  being  beaten 
into  Leaves,  rides  upon  the  leaft  Breath  of  Air ; 
and  fo  in  all  other  Bodies,  where  there  is  but  little 
Matter  contained  within  large  Dimenfions,  and 
poflibly  in  no  other  Cafe. 

Alfo,  how  it  is  White ,  not  becaufe  hard  ;  for 
there  are  many  foft  Bodies  White ;  but  becaufe 
confifting  of  Parts,  all  of  them  fingly  tranfparent, 
but  being  mixt  together  appear  White  ;  as  the  Parts 
of  Froth,  Glafs,  Ice,  and  other  tranfparent  Bodies, 
whether  foft  or  hard. 

Thus  much  for  the  External  Nature  of  Snoiv  5 
let  us  next  enquire  into  its  EJJ'ential  Nature. 

Now  to  make  a  Judgment  of  this,  is  by  confi- 
dering  what  the  general  Figure  of  Snow  is,  and  com¬ 
paring  the  fame  with  fuch  Regular  Figures  as  we  fee 
in  divers  other  Bodies,  in  that  where  we  fee  the 
like  Configurations,  we  may  believe  there  is  the 
like  Subject  wherein,  or  the  like  Efficient  whereby 
both  thofe  and  thefe  are  made. 

As  for  the  Figure  of  Snow ,  ’tis  generally  one, 
viz.  that  which  is  above  defcribed  ;  rarely  of  dif¬ 
ferent  ones,  which  may  be  reduced  chiefly  to  two 
general  Circulars  and  Hexagonals,  either  Simple  or 
compounded  together,  more  rarely,  either  to  be 
feen  of  more  than  fix  Points ;  but  if  fo,  then  not 
of  eight  or  ten,  but  twelve.  Or  in  Angle  Shoots, 
as  fo  many  Ihort,  {lender  Cylinders,  like  thofe  of 
Nitre.  Or  by  one  of  thofe  Shoots,  as  the  Axle- 
tree,  and  touching  upon  the  Centre  of  a  Pair  of 
pointed  Icicles,  joined  together  as  the  two  Wheels. 
Or  the  fame  Hexagonal  Figure,  and  of  the  fame 
ufual  Breadth ;  but  continued  in  Thicknefs  and 
Profundity.  All  thefe  are  rare,  the  firft  defcribed 
being  the  general  Figure. 
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As  for  the  Configuration  of  other  Bodies,  we 
fhall  find,  that  there  are  divers  which  have  lome  a 
lefs,  others  a  more  near  Refemblance  thereto.  Ni¬ 
tre  is  formed,  as  is  commonly  known,  in  long  Cy¬ 
lindrical  Shoots,  as  alfo  all  Lixivial  Salts ,  for  the 
mod  part  refembling,  tho’  not  perfectly,  the  fe- 
veral  Points  of  each  Starry  Icicle  of  Snow.  Salt  of 
HarPs-horn ,  Sal-Armoniack ,  and  fome  other  Vola¬ 
tile  Salts,  befides  their  main  and  longer  Shoots,  have 
others  fhorter  branched  out  from  them,  refem¬ 
bling  as  'thofe  the  main,  fo  thefe  the  collateral 
Points  of  the  Snow ,  but  the  Icicles  of  Urine  are 
ftill  more  near :  For  in  Salt  of  Hart’s-horn,  altho’ 
the  collateral  Shoots  Hand  at  acute  Angles  with 
the  main,  yet  not  by  Pairs  at  equal  Height :  And 
in  Sal-Armoniack,  altho’  they  Hand  diametrically 
oppofite,  or  at  equal  Height ;  yet  withal  at  right, 
not  acute  Angles :  Whereas  in  the  Icicles  of  Urine , 
they  Hand  at  equal  Heights,  and  at  acute  Angles 
both  ;  in  both  like  thofe  of  Snow.  And  it  is  ob- 
fervable,  that  the  Configuration  of  Feathers  is  like- 
wife  the  fame.  The  Reafon  whereof  is,  becaufe 
Fowlshaving  no  Organs  for  Evacuation  of  Urine , 
the  Urinous  Parts  of  their  Blood  are  evacuated  by 
the  Habit,  or  Skin,  where  they  produce  and  nou- 
rifh  Feathers. 

From  whence  it  fhould  feem,  that  every  Drop 
of  Rain  aforefaid,  containing  in  itfelf  fome  fpiri- 
tuous  Particles  (as  from  the  Height  to  which  they 
are  advanced,  theprolifick  Vertue  of  Rain,  and  its 
eafy  Tendency  to  Putrefaction,  above  other  Wa¬ 
ter,  is  argued  they  do)  and  meeting  with  others  in 
their  Defcent,  of  a  Saline,  and  that  partly  Ni¬ 
trous,  but  chiefly  Urinous,  or  of  an  acide-falinous 
Nature;  the  faid  fpirituous  Parts  are  apprehended 
by  them,  and  with  thofe  the  watry  ;  and  fo  the 
whole  Drop  is  fix’d,  yet  not  into  any  indifferent 
and  irregular  Shape,  depriving  their  fpirituous  Parts 
of  their  Motion  in  an  inftant ;  but  according  to  the 
Energy  of  the  Spirituous,  as  the  Pencil,  and  the 
fpecifick  Nature,  or  determinate  Poflibility  of  the 
faline  Parts,  as  the  Ruler,  ’tis  thus  figur’d  into  a 
little  Star. 

Thefe  things  fomewhat  further  confidered  and 
cleared,  may  add  a  little  to  that  great  deal  of  Light 
which  the  Honourable  Mr.  Boyle  hath  given  to 
the  Nature  of  Gold,  the  Air,  and  the  Bodies 
therein  contained,  in  his  excellent  Difcourfes 
thereon. 

SOC,  is  a  Word  fignifying  a  Power,  or  Liberty 
of  Jurifdidion  ;  whence  comes  the  Law  Latin 
Word  Soca,  for  a  Seignory  enfranchifed  by  the 
King,  with  Liberty  of  holding  a  Court  of  his  Sock- 
men,  or  Socagers ;  that  is,  his  Tenants,  whofe  Te¬ 
nure  is  hence  called  Socage. 

SOCAGE,  is  a  Tenure  of  Lands  by,  or  for  cer¬ 
tain  inferior  Services  of  Hufbandry  to  be  performed 
to  the  Lord  of  the  Fee,  or  is  a  Tenure  of  Lands, 
when  a  Man  is  infeoffed  freely  without  any 
Service-,  Word,  Relief,  or  Marriage,  and  pays  to 
his  Lord  fuch  Duty  as  is  called  Petit  Sergean- 
try ,  [Ac. 

There  is  alfo  Free,  or  Common  Socage,  and  Bafe 
Socage,  or  Villenage. 

Other  Divifions  thereof  there  ate  in  Law  Books  : 
But  by  the  Statute  12  Car.  2.  cap.  24.  all  Tenures 
fhall  be  adjudged  and  taken,  to  be  turned  into  free 
and  common  Socage. 

SOCLE,  C  **  Architecture,  is  a  flat,  fquare 
ZOCLE,  $  Member  under  the  Safes  of  Pede- 


ffals  of  Statues,  Vafes,  [Ac.  to  which  it  fervesas  a 
Foot  or  Stand. 

A  Continued  SOCLE,  is  a  fort  of  continued 
Stand,  or  Pedeftal,  without  either  Bafe  or  Cornice, 
ranging  round  the  whole  Building. 

SOCMANS,  or  Sokemans,  are  fuch  Tenants  as 
hold  their  Lands  and  Tenements  by  Socage  Te¬ 
nure. 

SOFITTO,  is  the  Italian  Term  in  Architec¬ 
ture  for  the  Eaves  of  the  Corona  of  the  Capital  of  a 
Column. 

SOL,  in  Mufck,  the  fifth  Note  of  the  Gamut, 
ut ,  re,  mi,  fa,  fol. 

SOL,  in  Hermetick  Philcfophy,  fignifies  Sul¬ 
phur. 

SOL,  in  Chymiflry ,  fignifies  Gold,  and  is  fo 
called  from  an  Opinion,  that  this  Metal  is  in  a  par¬ 
ticular  manner  under  the  Influence  of  the  Sun. 

SOLiEUS,  is  a  Mulcle  that  helps  to  extend  the 
Foot 

SOLAR  Comet.  See  Difcus. 

SOLAR  Cycle.  See  Cycle  of  the  Sun. 

SOLAR  Spots.  See  Spots  of  the  Sun. 

SOLAR  Tear,  is  either  Tropical,  or  Si  derial. 

Tropical  Tear,  is  that  Space  of  Time,  wherein 
the  Sun  returns  again  to  the  fame  Equinodial,  or 
Solftitial  Point,  which  is  always  equal  to  365  Days, 

5  Hours,  and  about  55  Minutes. 

The  Siderial  Tear,  is  the  Space  wherein, the 
Sun  comes  back  to  any  particular  Fixed  Star, 
which  is  about  365  Days,  8  Hours,  and  9  Mi¬ 
nutes. 

SOLE  Tenant,  is  he  or  fhe  that  holds  only  in 
his  or  her  own  Right,  without  any  other  joined  : 
As,  if  a  Man  and  his  Wife  hold  Land  for  their 
Lives,  the  Remainder  to  the  Son ;  here  the  Man 
dying,  the  Lord  fhall  not  have  Heriot,  becaufe  he 
dieth  not  Sole -Tenant. 

SOLE!'  [A  Debet.  See  Debet  [A  Solet. 

SOLID,  in  Phyfcks,  is  a  Body,  the  minute  Parts 
of  which  are  conneded  together  fo  as  to  flip  from 
each  other  upon  the  fmalleft  Impreflion. 

SOLID,  in  Geometry,  is  the  third  Species  of 
Magnitude,  having  three  Dimenfions,  Length, 
Breadth,  and  Thicknefs  ;  and  is  frequently  ufed  in 
the  fame  Senfe  with  Body.  It  may  be  conceived 
to  be  formed  by  the  dired  Motion,  or  the  Revolu¬ 
tion  of  any  Superficies,  of  what  Nature  or  Figure 
foever. 

SOLIDS  Regular,  are  fuch  as  are  terminated 
by  regular  and  equal  Planes,  as  the  T etraedron ,  Ex- 
aedron,  ORaedron,  Dodecaedron,  Icofedron. 

SOLIDS  Irregular ,  are  all  thofe  which  do  not 
come  under  the  Definition  of  the  Regular  Solids, 
as  the  Sphere,  Cylinder,  Cone,  Parallelogram,  Prifm , 
Parallelopiped,  Pyramid. 

SOLID  Angle,  is  an  Angle  made  by  the  meet¬ 
ing  of  three  or  more  Planes,  and  thofe  joining  in  a- 
Point,  like  the  Point  of  a  Diamond  well  cut, 

SOLID  Bajlion.  See  Bajlivn. 

SOLID  Numbers ,  are  thofe  which  arife  from 
the  Multiplication  of  a  Plane  Number,  by  any  o- 
ther  whatfoever ;  as  1 8  is  a  folid  Number  made  of 

6  (which  is  Plane )  multiplied  by  3  ;  or  of  9  mul¬ 
tiplied  by  2. 

SOLID  Place.  See  Place  folid. 

SOLID  Problem,  iti  Mathematicks ,  is  one  which 
cannot  be  Geometrically  folved,  but  by  the  Inter- 
fedion  of  a  Circle  and  a  Conick  Sedion  ;  or  by 
the  Interfedion  of  two  other  Conidc  Sedions  be¬ 
fides  the  Circle. 

As, 
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As,  To  defcribe  an  Ifofcetes  Triangle  on  a  given 
Right  Line ,  whoj'e  Angle  at  theBafe  Jhall  be 
triple  to  that  at  the  Vertex . 

This  will  help  to  infcribe  a  Regular  Heptagon, 
in  a  given  Circle,  and  may  be  refolved  by  the  In- 
terfe&ion  of  a  Parabola  and  a  Circle. 

The  following  Problem  alfo  helps  to  infcribe  a 
Nonagoti  in  a  Circle ;  and  may  be  folved  by  the  In- 
terledtion  of  a  Parabola ,  and  an  Hyperbola  between 
its  Afymptotes ,  viz. 

To  defcribe  an  Ifofceles  Triangle,  whofe  Angle  at  the 

Bafe  Jhall  be  Quadruple  of  that  at  the  Vertex. 

And  luch  a  Problem  as  this  hath  four  Solutions, 
and  no  more ;  becaufe  two  Conick  Sections  can  cut 
one  another  but  in  four  Points. 

How  all  fuch  Problems  are  conftruCted,  Dr. 
Halley  { hews  in  PhilofophicalTrdnfaftions ,  Numb. 
188. 

SOLIDITY  (fee  Firmnefs )  is  a  Quality  of  a 
natural  Body  contrary  to  Fluidity,  and  appears  to 
confift  in  the  Parts  of  Bodies  being  interwoven  and 
entangled  one  with  another,  fo  that  they  cannot  dif- 
fufe  themfelves  feveral  ways,  as  fluid  Bodies  can. 

SOLIDITY,  in  Geometry ,  is  the  Quantity  of 
Space  that  is  contained  in  a  folid  Body,  which  is 
alfo  called  the  Solid  Content  or  Cube  of  it. 

The  Solidity  of  a  Cube ,  Prifm ,  Cylinder ,  or 
Parallelepiped ,  is  gotten  by  multiplying  their  Bafes 
into  their  Height,  or  the  whole  Height. 

The  Solidity  of  a  Pyramid  or  Cone  is  gotten  by 
multiplying  either  the  whole  Bafe  into  a  third  Part 
of  the  Height,  or  the  whole  Height  into  the  third 
Part  of  the  Bafe. 

SOLIDS.  There  are  usually  placed  on  the  Sec¬ 
tor  two  Lines  (one  on  each  Leg)  which  are  called 
by  Gunter ,  very  properly,  the  Lines  of  Solids. 
Thefe  are  graduated,  either  by  finding  two  mean 
Proportionals  between  the  whole  Side,  and  each 
thoufandth  Part  of  the  like  Side,  all  of  them  cut¬ 
ting  the  fame  two  right  Lines ;  and  then  the  for¬ 
mer  of  the  two  Lines  fo  cut,  (hall  contain  the  Di- 
vifions  required  Or  the  Lines  of  Solids  may  be 
made  out  of  the  Line  of  Lines  (or  rather  out  of  a 
Diagonal  Scale,  equal  to  it  in  Length)  by  a  Ta¬ 
ble  of  Cubick  Roots,  and  this  is  the  readieft  way ; 
for  the  Roots  taken  out  of  the  Scale  of  equal  Parts, 
fhall  give  the  Cubes  in  the  Lines  of  Solids.  E.  gr. 
To  infcribe  the  Place  125  in  the  Line  of  Solids, 
affix  1 2  Cyphers  to  it,  and  then  extrad  the  Cubick 
Root,,  which  will  be  50000 ;  and  that  taken  out  of 
the  Line  of  Lines,  will  find  the  Point  of  125  in 
the  Line  of  Solids,  c. 

The  XJfeof  the  Lines  of  Solids. 

1.  To  find  the  Proportion  between  two  or  more 
Similar  Solids. 

In  the  Sphere,  in  regular  Parallels,  and' other*  like 
Bodies,  whofe  Side's  adjoining  to  the  equal  An¬ 
gles  are  proportional ;  proceed  thus :  Take  one 
of  the  Sides  of  the  greater  or  greateft  Solid,  and 
open  the  Settor  to*  it  in  the  Points  of  10  and  ro, 
in  the  Line  of  Solids :  And  then  taking  the  like 
Sides  of  the  lefler  Solids  feverally,  and  carrying 
them  parallel  to  the  former,  ’till  the- Feet  of  the 


Compares  flay  in  like  Points  ;  the  Numbers  be¬ 
longing  to  thofe  Points  will  exprefs  the  Proporti¬ 
ons  to  1 000 ;  that  is,  the  Solids  will  be  to  each  6- 
ther  as  thefe  Numbers  are  to  1000. 

2.  To  Augment  or  Diminijh  a  Solid  in  a  given 

Ratio  ;  as  fuppofe  in  that  of  2  to  3. 

Open  the  Seflor  to  the  Side  of  the  Solid  given 
in  the  Points  2  of  the  Number  given ;  and  then 
keeping  it  at  that  Angle,  the  Parallel  Diftance  be¬ 
tween  3  and  3  ,  the  Points  of  the  Number  required, 
fhall  give  the  like  Side  of  a  Solid  fimilar  to  the  for¬ 
mer,  and  in  the  Ratio  required. 

3.  To  Add  or  Subjlradl  one  Solid  to,  or  from 

another. 

Find  the  Ratio  between  them  (by  Prob.  1.)  and 
then  add  or  fubftraCt  thofe  Proportions,  and  ac¬ 
cordingly  augment  or  diminifh  (by  the  Precedent). 
Thus,  if  A  and  B  be  the  Sides  of  two  Cubes  to  be 
added  or fubjlrafted ;  I  firft  find  the  Proportion  of 
A  to  B  to  be,  fuppofe  as  1 00  to  40,  or  as  5  to  2  ; 
then  adding  5  to  2,  it  makes  7  ;  wherefore  I  aug¬ 
ment  the  Side  A  in  the  Ratio  of  5  to  7,  which  will 
give  a  new  Side,  as  C,  on  which  a  Cube  being 
made,  will  be  equal  to  them  both.  Proceed  vice 
verfa  in  SubftraCtion. 

4.  To  find  two  mean  Proportionals  betiveen  two  given 

Lines ;  as  fuppofe  between  A  and  D. 

Firft  find  (by  the  Line  of  Lines)  the  Ratio  be¬ 
tween  the  two  given  Lines,  which  are  the  Extreams, 
and  let  that  be  in  Numbers,  as  27  to  8  ;  and  then 
open  the  Line  of  Solids  on  the  SeCtor,  fo  that  the 
greater  Extream  A  may  be  applied  in  the  Points 
27  and  27.  Then  keeping  the  S  eft  or  at  that  An¬ 
gle,  take  the  Diftance  between  8  and  8,  and  that 
fhall  give  you  B,  fuppofe  the  former  of  the  two 
Means.  Next  apply  that  Mean  B  over  in  the  Line 
of  Solids  on  the  Points  27  and  27,  and  then  the 
parallel  Diftance  between  8  and  8  will  give  you  C, 
the  other  Mean  fought. 

5 .  To find  two  mean  Proportionals  between  two  Num¬ 

bers  given:  Suppofe  betweem’j  and  8. 

Reckon  27  and  8  on  both  Sides,  in  the  Lines  of 
Solids  from  the  Centre.  Then  taking  27  from 
the  Centre  alfo  in  the  Line  of  Lines,  put  it  over  in 
the  Line  of  Solids  in  the  Points  27  and  27.  So 
fhall  the  parallel  Diftance  between  8  and  8  in  that 
Line,  reckoned  in  the  Line  of  Lines  from  the  Cen¬ 
tre,  give  18,  the  former  of  the  two  Means  fought. 
Apply  over  then  r  8  between  27  and  27  in  the  Line 
of  Solids,  and  keeping  the  Seflor  at  that  Angle,  the 
Parallel  between  8  and  8  in  the  fame  Line’,  will 
give  a  Length  to  be  reckoned,  as  before,  on  the 
Line  of  Lines  from  the  Centre,  which  will  be  12, 
the  latter  mean  Proportional  required. 

6.  To  find  the  Cubick  Root  of  a  Number  given , 
or  the  Cube  of  a  Number  ajfigned. 

In  the  Extraction  of  the  Cube  Root,  you-  mult 
point  from  the  Right  Hand  towards  the  Left,  the 
firft,  and  then  every  third  Place  ;  and  then  there 
will  be  as  many  Places  in  the  Root,  as  there  are 
fuch  Points  over- the  Cube  Number  given.  Where¬ 
fore  if  the  Number  be  under  1 ooo,  the  Root  can 


SOL 


confiftbutof  one  Figure.  If  lefs  than  iooooo,  it 
can  confift  but  of  two  Places ;  and  if  lefs  than 
iooooooooo,  it  will  have  but  three  Places  in  the 
Root,  &c.  Wherefore  the  Line  of  Solids  is  divi¬ 
ded  firft  into  1600  unequal  Parts:  And  there¬ 
fore  if  the  Number  given  be  greater  than  1000, 
the  firft  Divifion  of  the  Line,  which  before  figni- 
fied  but  one,  will  now  ftand  for  1000,  &Y.  as  in 
the  Line  of  Numbers.  By  this  Means,  if  the  laft 
Point  over  a  Cubick  Number  fall  on  the  laft  Fi¬ 
gure  to  the  Left  Hand,  the  Number  given  {hall  be 
reckoned  on  the  Line  of  Solids  from  1  to  10,  and 
the  fifft  Figure  of  the  Root  will  be  either  1  or  z. 
But  if  the  Point  fall  on  the  laft  Figure  but  one, 
the  Number  given  muft  be  accounted  in  the.Mid- 
dle  of  the  Line  of  Solids,  between  1  o  and  1 00, 
and  the  firft  Figure  of  the  Root  will  be  always  either 
2,  3,  or  4.  And  if  the  laft  Point  ftand  over  the 
laft  Figure  but  two,  then  the  Number  given  fhall 
be  accounted  at  the  End  of  the  Line  of  Solids,  be¬ 
tween  100  and  100. 

This  being  premifed,  the  Extraction  of  the  Cube 
Root  will  be  eafy,  without  opening  the  Senior : 
Set  one  Foot  in  the  Settlor ,  and  extend  the  other  to 
the  Point  reprefenting  the  Numbers.  That  Di- 
ftance  will  reach  in  the  Line  of  Lines  from  the 
Centre  to  the  Root. 

Thus  the  neareft  Root  of  8490000  is  about  204 

of  84900000  • - 439 

of  849000000— — 947 

And  the  Extent  from  the  Centre  of  the  Line  of 
’Lines  to  any  Number  fora  Root,  will  reach  in  the 
Solids  from  the  Centre  to  the  Cube. 

SOLID  of  leajl  Refijlatice.  Sir  Ifaac  Newton , 
in  his  Prineipia ,  pag.  327,  {hews.  That  if 


there  be  a  Curve  Figure,  as  D  N  F  B,  of  fuch 
a  Nature,  as  that  from  any  Point,  as  N,  taken  in 
its  Circumference,  a  Perpendicular  be  let  fall  to 
the  Axis,  as  N  M  :  And  if  from  a  given  Point, 
as  G,  the  Right  Line  G  R  be  drawn  parallel  to  a 
Tangent  to  the  Curve  in  that  Point  j  and  alfo  if 
the  Axis  being  produced  ’till  G  R  cut  it,  it  then 

beas  M  N  :  G  R  : :  G  R3 :  — xGB1.  Then 

4B  R 

the  Solid,  which  may  be  generated  by  the  Revoluti¬ 
on  of  this  Curve  round  it3  Axis  A  B,  when  moved 
tnoft  fwiftly  in  a  rare  and  elaftick  Medium,  fhall 
meet  with  lefs  Refiftance  from  the  Medium,  than 
any  circular  Solid  whatfoever,  defcribed  after  the 
fame  manner,  and  whofe  Length  and  Breadth  are 
the  fame.  *•  • 


SOL 


After  this,  in  the  Year  1699,  Monf.  the  Marquis 
de  I’Hofpital,  produced  an  ealy  Method  of  finding 
a  round  Solid,  which  being  placed  in  a  Fluid ,  whofe 
Parts  are  at  ref,  /hall,  when  moved  in  that  Fluid 
parallel  to  its  Axis ,  meet  with  lefs  Reftfance  from  the 
Medium,  than  any  Solid  whatever,  whoje  Length 
and  Breadth  are  the  fame,  and  which  /hall  be  moved 
with  the  fame  Velocity. 

And  this  he  doth  by  finding  a  Curve,  which  re¬ 
volving  round  its  Axis,  {hall  generate  the  Surface 
of  fuch  a  Solid.  See  Me  moires  del’Academ.  Roy  ale 
des  Sciences,  1699.  In  the  latter  end  of  the  Year 
1700,  Mr.  John  Craig  fent  to  the  Publilher  of  the 
Philofophical  Tran/a  A.  a  Latin  Letter,  in  which 
there  is  a  Solution  of  this  Problem,  of  finding  the 
Solid  of  leaf  Reftfance.  (See  Philofoph.  T ran  faff. 
Numb.  268.)  and  which  is  introduced  by  this 
Lemma. 


To  find  the  Ratio  between  the  Reftfance  of  the  Right 
Angled  Triangle  A  I  G,  and  the  R.  ell  angle 
A  I  G  g,  circumfcribing  it,  when  each  is  moved 
in  a  Fluid,  according  to  the  Direction  of  the  Line 
1  A,  from  I  towards  X. 


From  any  Point,  as  B,  draw  the  right  LineB  C, 
perpendicular  to  the  Diagonal  G  A,  B  b  parallel 
to  A  I,  and  alfo  B  M  normal  to  A  I  j  then  take  in 
C  Ml 

B  b,  b  H  —  g  and  b  E  =  B  C ;  and  thro* 

the  Points  H,  E,  let  the  right  Lines  HA,  E  A,  be 
produced  ’till  they  cut  G  g  in  K  and  in  F. 

Then,  I  fay,  that  the  Refiftance  of  the  Trian¬ 
gle  A  I  G  is  to  the  Refiftance  of  the  Rectangle 
A I  G^,  as  the  Area  of  theTriangleA  K  G  is  to  the 
Area  of  the  T riangle  A  F  g,  and  the  Refiftance  in 
any  Part  of  the  Line  A  G  is  to  the  Refiftance  in  the 
correfponding  Part  of  the  Line  A  ^(fuppofe  in  A  B 
and  Ah,  (Ac.)  : :  as  the  Area  A  H  B  to  the  Area 
A  E  B.  The  Demonftration  of  this  depends  on  a 
general  Theorem,  which  I  did  very  eafily  deduce 
from  the  3  5  Prop,  of  Sir  Ifaac  Newton’s  Princip . 
pag.  324. 


Cor.  1.  Let  B  G  and  h  g  be  infinitely  fmall 
Parts  of  the  Lines  A  G  and  A  g,  and  produce  b  B 
to  L ;  then,  I  fay,  that  the  Refiftance  in  B  G 
(  which  let  us  call  e )  is  to  the  Refiftance  in  b  g 
(which  call  E)  as  G  L*  is  to  G  Ba 
For  :  E  : :  K  H  £  £  :  F  Eb  g\  that  is,  e  :  E  : : 
bgxbR:bgxbE  (by  the  preceding  Lemma ) 


wherefore  e :  E  : :  b  H :  b  E  (that  is)  e :  E :  ; 


CM1 
B  C  : 


B  C  (by  the  Conftruction  of  that  Lemma)  where¬ 
fore  *  :  E : :  C  M4 :  B  Ca.  But  C  Ma  :  B  Ca  : :  GL* 
:  G  B2  (from  thefimilar  T  riangles  BMC,  G  L  B) 
wherefore  E::GL*:G  G*.  gL  E.  D. 

Cor.  2» 


SOL 


SOL 


Cor.  2.  The  Reffia'tice  againft  the  infinitely  / mall 
Part  G  B,  it  equal  to  the  Cube  of  the  Line  G  L, 
divided  fry  the  Square  of  the  Line  G  B.  For  if  all 
the  infinitely  fmall  Parts  ef  the  Line  A  g  fas  b  g> 
&c.)  be  fuppoled  equal;  then  the  Refiftance  in 
b  g  might  be  exprefled  by  bg ;  that  is,  E=bg't  and 
therefore  E— G  L.  Wherefore, by  Cor.  i.e:  GL  : : 

G  L3 

G  L4  :  G  B1  ;  wherefore  e  —  -pj-.  g).  E.  D. 


Cor.  3.  Let  r  be  Radius,  and  c  the  Circumfe¬ 
rence  of  any  Circle ;  I  fay,  the  Refiftance  again  ft 
the  Conical  Surface,  generated  by  the  Rotation 
of  the  Lineola  G  B,  round  about  A  I*  is  equal  to 

rxBM.  GL®  r  .  „ 

the  Product  of  — *r - into  :  for  tire  Re¬ 


fiftance  againft  that  Conick  Surface  is  equal  to  all 
the  Refiftances  againft  the  Lineola  G  B ;  that  is,  to 
all  the  e.  That  is,  ’tis  equal  to  the  Circumference 
of  the  Circle  whofe  Radius  is  B  M  multiplied 
by  e.  That  is,  the  Refiftance  againft  that  Conick 

c  x  B  M 

Surface,  is  equal  to  -  X  e  ;  wherefore  by 


fxBM  GL3  r,  -  n 
Cor.  2.  it  is  equal  to - - —  X  L'  u • 


or  to  the  leaft  poffible  Refiftance.  And  confe- 
quently  in  the  Line  R  S  (which  muft  be  drawn 
parallel  to  A  Q ,  fo  that  ONrGL)  the  Point 
G  is  to  be  inveftigated,  where  this  will  happen. 
And  fuppofing  O  and  B  fixed  Points,  this  will  ea- 
fily  be  found  by  the  Method  de  Maximis  &  Mini¬ 
mis.  And  producing  the  Calculus ,  it  will  come 


atlaft  to  ftand  thus; 


BMxBL  GPxNG 


B  G4  —  O  G 


Wherefore  ’tis  plain,  that 


BMxBL  . 


B  G4 


is  an  invari¬ 


able  Quantity.  So  that  if  the  Abfcifia  A  M  be 
called  x,  and  the  Ordinate  B  M  =  y,  then  B  L 
will  be  =r  x  and  G  L  —  y  (which  in  this  whole 
Calculus ,  I  fuppofe invariable)  whereof  BG1  — 


.  .  .  .  yje _ 

xxxyy.  Wherefore  w  •  •,  will  be  an  invaria- 

x  x  X y  y2 

ble  Quantity.  Let  then  a  be  an  invariable  Line, 
and  then,  according  to  the  Laws  of  Homogeneals, 

y  x  ci 

it  will  be  — — __  —  2  ,  as  was  difcovered  by 
xx  yty yr  >’ 

the  famous  V  Hofpital ,  and  fames  Bournouilliy 

Q  E.  I. 


Then  follows  the  Problem  propofed,  which  is 
this  : 

Problem.  To  find  the  Curve,  by  whofe  Rota¬ 
tion  round  an  Axis,  a  round  Solid  fhall  be  pro¬ 
duc’d,  which,  fuppofing  to  be  moved  in  a  Fluid, 
according  to  the  Dire&ion  of  the  faid  Axis,  (hall 
fuffer  the  leaft  poffible  Refiftance  in  that  Me¬ 
dium. 


Suppofe  O  G,  G  B,  two  infinitely  fmall  Parts  in 
the  Curve  required,  by  whofe  Rotation  round 
the  Axis  A  Q_,  the  Solid  of  leaf  Refiftance  is  ge¬ 
nerated.  Let  B  M,  G  B  be  drawn  at  right  An¬ 
gles  to  A  Q_,  and  draw  B  L  parallel  to  A  Q_,  and 
O  N  parallel  to  B  M.  It  is  then  plain,  that 

c  x  B  M  x  G  L3  ,  *  ,  c 

- - — — - is  the  Refiftance  againft  the  Sur- 

rxGB1 


face  generated  by  the  Rotation  of  the  Lineola  G  B 

.  ,  ,rx  GPxON* 

about  the  Axis  A  Q_;  and  that  r  x  O  G4 


is  the  Refiftance  againft  that  generated  in  like 
manner  by  O  G,  from  Cor.  3.  of  the  preceding 
Lemma.  Now  both  thefe  Refinances  taken  to¬ 
gether,  muft  be  the  leaft  poffible  :  Wherefore 

ixBMx  GL  +iiGPx°S'=aMsij„, 


r  x 


G  B: 


rxOG’ 


SOLID  of  leaf  Refiftance.  The  wonderful 
Sir  Ifaac  Newton ,  in  his  excellent  T reatife,  De 
Princip.  Philofoph.  Mathemat.  1.  2.  Seel.  7.  gives 
us,  in  Prop.  35.  and  Schol.  of  Lib.  2.  the  Pro¬ 
perty  of  a  Curve ,  as  D  M  j  which  being  fuppofed 
to  revolve  about  its  Axis  A  L,  fhall  generate  a 
Solid ,  whofe  refiftance,  when  moved  in  any  Flu¬ 
id,  whofe  Particles  are  at  reft,  according  to  the 
Direction  of  the  faid  Axis,  from  L  to  A,  fhall 
be  the  leaft  poffible ;  that  is,  the  folid  fhall  meet 
with  lefs  Refiftance  from  the  Fluid,  than  any 
other  generated  by  any  other  Curve  described  to  the 
fame  Axis  A  L,  and  pafling  through  the  given 
Points  D  M. 

The  Excellence  and  Ufefulnefs  of  this  Pro¬ 
blem,  efpecially  as  to  the  Figure  of  the  Bodies 
of  Ships,  did  engage  feveral  eminent  Mathe¬ 
maticians  to  confider  it  fully,  and  (becaufe  the 
great  Author  had  concealed  his  own )  to  com¬ 
municate  feveral  Methods  of  Inveftigation  of  this 
Curve  :  As  the  Noble  Marquis  de  V  Hofpital , 
Mr.  John  Bernoulli! ,  Mr.  John  Craig ,  and 
M.  Patio ,  have  already  done.  From  whence 
the  Induftrious  Mr.  Hayes ,  in  his  Book  of 
fluxions ,  pag.  147,  extra&s  the  following  So¬ 
lution  : 


6  R 


To 


VoL.  II. 
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SOL 


T j  invefigate  the  Nature  of  that  Curve  ivhich 
flail  generate  the  Solid  of  leaf  Reffance. 

Imagine  the  little  Lines  M  N,  NO  to  be  two 
Sides  of  the  Infinito- lateral  Polygon,  which  con- 
ftitutes  the  Curve  required  :  Draw  M  P,  N  Coor¬ 
dinates  to  the  Axis  A  L,  and  draw  RNF  parallel 
to  the  fame  Axis  A  L,  and  let  O  R,  M  F  be  per¬ 
pendicular  to  RNF,  and  M  D  perpendicular  to 
the  Side  M  N. 

Then  ’tis  evident,  that  if  the  Right  Lines  M  N, 
N  F  move  in  the  Diredion  of  the  Axis  from  L  to¬ 
wards  A,  that  the  Force  of  Refiftance  of  the  Fluid, 
in  fuch  a  Cafe,  is  equal  to  the  Adion  of  the  Fluid 
moving  in  the  fame  Direction  from  A  towards  L 
(and  with  the  fame  Velocity).  On  the  faid  Lines 
M  N,  M  F,  being  Quiefcent,  draw  FS  perpen¬ 
dicular  to  M  N,  and  then  the  Triangles  F  S  N, 
F  M  N,  P  M  D  are  fimilar  ;  therefore  if  F  N  re- 
prefent  the  Force  of  a  Particle  of  the  Fluid  to 
move  the  Line  F  M  in  the  Diredion  of  A  L,  from 
A  towards  L,  then  F  S  will  reprefent  the  Force  of 
the  fame  Particle  of  the  Fluid  to  move  the  Line 
MN  in  the  Diredion  of  M  D,  from  M  towards 
D  ;  that  is,  the  Force  of  the  Particle  to  move  M 
from  F  A  towards  L,  is  to  the  Force  of  the  fame 
Particle  to  move  M  N,  from  M  toward  D  : :  F  N  : 
F  S  : :  M  D  :  DP.  Again,  if  M  D  reprefent  the 
Force  of  the  fame  Particle  to  move  M  N  from  M 
towards  D,  then  D  P  will  reprefent  the  Force  of 
the  fame  Particle  to  move  MN  in  the  Diredion 
of  DP,  from  P  towards  D;  therefore  the  Force 
of  the  Particle  of  the  Fluid  to  move  M  F,  from 
A  towards  L,  is  to  the  Force  of  the  fame  Particle 
to  move  M  N  from  Al  towards  L  : :  D  Ma  :  D  Pa  :  : 

M  Na :  F  Ma.  The  Proportion  between  the  Force 
of  the  Particle  of  the  Fluid  to  move  M  F  (or  Q  v) 
from  A  towards  L,  and  the  Force  of  the  fame  Par¬ 
ticle  to  move  M  N  from  A  towards  L,  may  be 
found  thus :  If  F  N  reprefent  the  Force  of  the  Par¬ 
ticle  againft  Q_N  v  in  the  Diredion  from  A  to¬ 


wards  L,  then  F  S  will  reprefent  the  Fcrce  of  the 
fame  Particle  againft  M  N  s  in  the  Direction  of 
M  D  ;  and  if  F  S  reprefent  the  Force  of  the  Parti¬ 
cle  againft  M  N  from  M  towards  D,  then  m  S  will 
reprefent  the  Force  of  the  fame  Particle  againft 
M  N  in  the  Direction  of  A  L  from  A  towards  L  : 
therefore  the  Force  of  the  Particle  of  the  Fluid  to 
move  M  F  (or  QN)  from  A  towards  L,  is  to  the 
Force  of  the  fame  Particle  to  move  M  N  from  A 
Towards  L,  as  E  N  is  to  m  S  ;  that  is,  as  F  N  q  is 
to  F  S  q.  or  as  M  D  q  is  to  D  P  q. 

Whence,  if  the  given  right  Line  AB(a)  repre¬ 
fent  the  Velocity  of  the  Particles  of  the  Fluid  ftri- 
king  againft  the  Right  Lines  MN,  MFj  then  the 
Force  of  the  fame  Fluid  upon  the  Place  deferibed 
by  M  F  revolving  about  the  Axis  A  L  at  the  Di- 
ftance  M  P,  and  diredly  oppofed  to  the  Motion 
of  the  Fluid,  will  be  as  the  Surface  deferibed,  and 
Velocity  jointly  ;  that  is,  as  a  x  M  F  x  M  P  ; 
whence  to  find  (from  A  towards  Q)  the  Force  of 
the  Fluid  on  the  Surface  M  Nj  fay,  M  Na  : 

_  a  x  M  F3  x  M  P 

F  Ma : :  <2  x  M  F  x  M  P  : - MInT1 - -  = 

to  the  Force  (in  the  Diredion  of  A  L  from  A  to¬ 
wards  L)  of  the  Fluid  on  the  Oblique  Surface  de¬ 
feribed  by  the  Rotation  of  M  N  about  the  Axis 
A  L  ;  or,  which  is  the  fame  thing,  the  Quantity 

ax  MF3  x  M  P  eXpreffing  the  Refiftance  which 
MN  a 

the  fame  Surface,  moving  from  L  towards  A> 
fuffers  from  the  Fluid  at  reft.  In  like  manner 
the  Refiftance,  which  the  Surface  deieribed  by 
N  O  revolving  about  the  Axis  A  L,  meets  with 
from  the  quiefcent  Fluid,  may  be  reprefented  by 

flxQRs  xNQ, 

TTo1 

Now,  if  we  fuppofe  the  Points  M  O,  and  the 
Right  Line  R  F,  to  be  given  by  Pofiticn,  and  that 
they  are  in  the  fame  Plane  with  the  Axis  A  L  ;  it 
remains  only  to  determine  the  Point  N  in  the  Line 
RF,  fo  that  the  Surface  generated  by  the  Right  Lines 
M  N,  N  O  revolving  about  the  Axis  A  L  fhall 
fuffer  the  leaft  Refiftance. 


Let  the  invariable  Quantities  M  F  be  r=r  m , 
M  P  —  r,  o  R  =  «,  N  Q_p=r  q  ;  and  the  variable 

Quantities  FN=t>,  and  NR~z;  thenMN3, 

=  m  m  -j-  v  v,  and  NOa—  n  n  xzz ;  there¬ 
fore  the  Refiftance  which  the  Surface  deferibed  by 

«MF!xMP 

the  Line  M  N  meets  with,  viz.  - = - 

M  Na 


a  -■!—  m^  x  r 

is  c=r - - - ,  and  that  which  the  Surface  de- 

m  m  -j-  v  v 

feribed  by  N  O  (revolving  about  the  Axis  A  L) 


.  <zxOR5xNQ_.  a  x  n=  x  q 

- ,s  —  *  »  +  z'z'<  whenc» 


it  is  evident  (from  the  Nature  of  the  Queftion) 

.  axm>  X  r  axn*  xq 

that  the  Quantity - . - F  - - ; - -  ought 

J  m  m- \-v  v  nn-j-zz  6 

to  be  a  Minimum ,  and  (Art.  198. )  confequently 
the  Fluxions  thereof  muft  =  o.  Whence 
2  ml  r  xv  v  —  2  n  n  g  x  z  z 

‘  .  Now  becaufe 


'ii  m  f-vv1,  n  n  -\-z  z‘ 


v  z 


S  O  L 


SOL 


v  2  f  is  —  R  F,  an  Invariable  Quantity,  therefore 

r>il  x  r  v  v 


v 


:>  and  confequently 


»3  x  q  xz 


m  m  v  vz 

_ Whence  if  A  B  (a)  be  eredted  ner- 

tlH-j-ZZ7, 

pendicular  to  the  Axis  A  L,  and  if  the  right  Lines 
B  C,  B  H,  be  drawn  parallel  to  the  infinitely  lit- 
tle  Sides  M  N,  N  O,  it  will  be  4  A  B  x  A  C  : 
B  C3  : :  B  C:MP;  and  in  like  manner  4  A~Ba  x 
A  H:BH5  ::  B  H  :  N  Q_;  for  becaufe  the 
Triangles  MFN,  B  A  C  are  fimilar,  therefore 


A  C  =aA  and  B  C  =  a-x-?  ” ±J^> 


Angle  M,  or  the  Point  wherein  K  M  interfedfs 
P  M  will  be  the  Curve  requir’d. 

For  AC  being  =  2,  if  A  P  =  *,  and  P  M  —  y, 
then  by  the  Property  of  the  Curve,  A  K  or 

pat _ •  a*~T-2aazz-  f-z4 

M  ~y  IS~'  "4  aaz - 5  and  confe' 

.  •  3  z  z  z  aaz 

quemly,  >=;  ~  +  and  be- 

caufe  B  C  is  parallel  to  the  Tangent  in  M,  there- 
fore  the  Triangle  A  B  C  is  Similar  to  the  littie 


m 


m 


.  whence  T  rianSle  at  confequently  a  :  z  ::y:  ~ 


4  A  B9,  x  A  C  :  B  C3(^- 


a 3  x  mm- \~vv\ 


tn3 


) 


x  — 


z 

a 


ILL 

4  a* 


a  z 


,  and  the  flowing  Quan- 


: :  **  C  ~HT - J.:MP  (r>* and  confe-  tity  or  A  P  (x)  is 


z  z  3  z  a  z 
+ 16  a*  b 


bur 


r  ml  v 


qUCntly/LL+  v  vl  ~  d  a'  In  Iikemanner’  be' 
caufe  the  Triangles  O  R  N,  BAH,  are  fimilar, 
AH— ~ 


and  B  H  =  a^nnf-zz\ 


n 


71 


4AB1xAH 


(Mr> 


B  H; 


Whence 

a 3  x  ii1  T  2  i 


«= 


) 


::BH 
q  7i 3  z 


a  xnn-4-zzh 


71 


n 


=  i  a\  and  confequently, 


-):NQ :~q.  Whence 
m3  X  r  xv 


mm~\-vv 5 


zz*  y  o  y  £ 

■-  - ; —  . .  Which  is  the  very  fame  Equation  that 

•  nn-\-zzx 

we  firft  found. 

Whence  ’tis  manifeft,  that  the  Nature  of  the 
Curve  M  D  ( which  being  revolved  about  its  Axis 
AL,  generates  the  Solid  of  leaft  Refiftance)  is 
fuch,  that  drawing  A  K  perpendicular  to  the  Axis 
A  L,  and  taking  AB=fl,  and  drawing  B  C  pa¬ 
rallel  to  any  Tangent  of  the  Curve,  v.  g.  in  the 

Point  M,  then  will  it  always  be  4  A  B  x  A  C 

:  B  C3  :  *  B  C  :  M  P,  the  Ordinate  palling  thro’ 
the  Point  M,  which  is  the  Property  of  the  Curve 
that  generates  the  Solid  of  lealt  Refiftance,  difcover- 
ed  by  Sir  Ifaac  Newton. 

And  having  thus  dif cover'd  the  Property  of  the  Curve 
M  D,  it  may  he  cotijiruhied  by  Help  of  the  Loga- 
rithrnetical  Line  in  this  manner  : 

In  the  Perpendicular  A  K  aflume  A  B  —  a,  and 
in  the  Axis  A  L  produc’d,  take  AE=y'j  a  a, 
and  through  the  Point  E  defcribe  the  Logarithme- 
tical  Line  EN,  and  let  A  K  be  the  Aflymptote, 
and  5  a  the  Sub- tangent ;  then  take  A  C  at  plea- 
fure,  which  fuppofe  —  z,  and  draw  C  N  parallel 
to  AK,  ’till  it  meet  in  the  Logarithmetical  Curve  in 


N  ;  then  if  A  K  be  taken  ==  —  -4-  4  T-' -  >  and 

4  zT  T  4  a  a? 

z  z  ,  3  z4  s  a  ,  _  .  ,  _ 

A  P  —  +  —  +  CN  ( viz.  +  CN, 

4  a  1  16a3  48  1  v  1 

when  A  C  V  A  E  and  —  C  N  when  AC'nAE) 
and  compleat  the  Parallelogram  P  K  ;  I  lay,  the 


z= 


4  a  1  it)  a3  4  z 

by  the  Property  of  the  Logarithmetical  Line 

•  • 

z  :  4  a  :  :  (R  »)  ;--  =  R  N,  whence  S  — 
42  4  z 

Z  2>  '3  a 

C  N  ;  therefore  AP  {x)  is  =  —  -h  i  g  ^  — TN 

Ss 

X  an  Invariable  Quantity  — ,  and  confequently, 

T  ° 

when  C  N  vanifhes,  then  A  P  or  X  will  vanifti  alfo, 
therefore  C  M  is  the  Curve  requir’d. 

SOLLICITOR,  is  a  Man  employ’d  to  take 
care  of,  and  follow  Suits  depending  in  Courts  of 
Law,  or  Equity,  formerly  allow’d  only  to  Nobility, 
whofe  Menial  Servants  they  were  ;  "but  now  too 
frequently  ufed  by  others,  to  the  Damage  of  the 
People,  and  the  Increafe  of  Champerty  and  Main¬ 
tenance. 

SOLSTICE,  is  the  Time  when  the  Sun  entring 
the  T ropical  Points,  is  got  furtheft  from  the  Equa¬ 
tor;  and  before  he  returns  back  towards  it,  feems  to 
be  for  fome  time  at  a  Stand,  being  moved  in  the 
fame  Parallel,  and  fcarce  making  any  other  Lines 
than  perfedt  Circles,  fo  fmall  is  its  Progrefs.  Thefe 
Solfices  are  two : 

Eftival ,  or  Summer  Soljlice,  when  the  Sun  en¬ 
ters  Cancer,  the  nth  of  June ,  making  the  long- 
eft  Day,  and  the  fhorteft  Night. 

And  the  Hyemal ,  or  Winter  Solfice ,  on  the  n  th 
of  December ,  when  he  enters  Capricorn,  the  Nights 
being  then  at  the  longeft,and  Days  at  the  fhorteft  ; 
that  is,  in  Northern  Regions ;  for  under  the  Equa¬ 
tor  there  is  no  Variation,  but  a  continual  Equinox  ; 
and  in  the  Southern  Parts,  the  Sun’s  Entrance  into 
Capricorn,  makes  the  longeft  Day, and  intoCancer, 
the  longeft  Night. 

SOLSTIAL  Colure.  S zz  Colure. 

SOLSTITIAL  Points ,  in  Afronomy ,  are  thofe 
Points  of  the  Ecliptick,  wherein  the  Afcent  of  the 
Sun  above  the  Horizon,  and  his  Defcent  below  it 
are  terminated. 

SOLUBLE  Tartar,  is  made  by  boiling  in  three 
Pints  of  Water  eight  Ounces  of  Cream  of  Tar  tar, 
and  four  Ounces  of  the  Fix’d  Salt  of  Tartar ,  for 
about  half  an  Hour  in  an  earthen  Pan  unglazed  ; 
and  then  when  ’tis  cool,  filtrating  and  evaporating 
it  ’till  ’tis  dry  ;  eleven  Ounces  and  fix  Drams  of 
Salt  will  remain  at  the  Bottom.  This  is  the  Soluble 
Tartar.  ’Tis  accounted  a  very  good  Apperitive 
Medicine. 

’ Tis 
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,cl  is  called  ■at jo  a  Vegetable  Salt.  Sometimes  the 
Titi cl ure  of  Mars  is  added  in  this  Preparation,  and 
then  his  called  Soluble  Tartar  Chalybeate. 

An  Emeiick  Tartar ,  is  alio  made  of  this  Soluble 
Tartar,  and  Liver  of  Antimony,  which  works  as 
the  common  one. 

SOLVENDO  ejffe,  aTerminLaw,  fignifying 
that  a  Man  hath  wherewith  to  pay,  oris  a  Perfon' 
folvent. 

SOLVENT,  the  fame  with  Dijfofoent,  being 
any  Corrofive  Liquor,  or  Menftruuni,  that  will 
diffolve  Bodies. 

SOLUTIO  C'hymica ,  is  a  refolving  any  Body 
into  its  Chymical  Principles;  which  are,  Spirit, 
Salt,  Sulphur,  Earth  and  Water. 

SOLUTIO  continui ,  is  a  Diflolution  of  the  Uni¬ 
ty,  and  Continuity  of  the  Parts ;  as  in  Wounds, 
Ulcers,  Fra&ures,  &c. 

SOLUTION,  in  Mathematicks,  is  the  anfwer- 
ing  of  any  Qceftion  of  the  Reiolution  ot  any 
Problem. 

SOLUTION,  inPhyficks ,  is  the  Redudion  of 
a  folid  or  firm  Body,  into  a  fluid  State,  by  means 
of  fome  MenJlrUum. 

SOLUTIONE  feodi  Militis  Parliamenti ,  and 
Solutione  feodi  Burgenfis  Parliamenti ,  are  Writs 
whereby  Knights  of  the  Shire  and  Burgefles  may 
recover  their  Allowance,  if  it  be  denied. 

SOLUTIVE.  See  Laxative. 

SOMME',  in  Heraldry ,  fignifies 
in  French  Blazonry,  Horned, 
or  a  Stag  carrying  his  Horns, 
and  when  there  are  lels  than 
thirteen  Branches  in  them, 
they  tell  the  Number  F.  See 
the  Figure.  , 

See  Summons. 

SOMNIFEROUS,  or  Sleeping  Medicines,  are 
fuch,  which  confifting  of  foetid  fulphureous  Parts, 
djflipate  and  extinguish  the  animal  Spirits,  and 
hinder  their  Increafe,  whence  follows  Sleep.  Blan¬ 
chard. 

SONATA,  in  Muftck,  aPiece,  or  Compositi¬ 
on  of  Mufick,  which  is  wholly  executed  by  Inftru* 
ments,  and  is  the  fame  to  Inftruments  as  Cantata  is 
to  Voices. 

SOPHISTICATED,  the  fame  with  counter¬ 
feited,  debafed,  or  adulterated  ;  and  is  ufually  fpo- 
ken  of  Wines,  Chymical  Preparations,  iAc.  when 
they  are  not  made  good  in  their  Kinds,  through  the 
Avarice  of  the  Compofer. 

SOPORIFEROUS.  See  Somniferous. 

A  SOPORIFICKS,  Soporofica ,  Latin ,  Medi¬ 
cines  that  have  the  Faculty  of  caufing  Sleep. 

SOPOROUS  Difeafes ,  are  the  Coma ,  or  Cat e- 
phora ,  Lethargy  and  Carus ,  which  feem  to  differ 
rather  as  to  more  or  lefs,  than  as  to  Elfence. 

SORITES,  is  a  Sort  of  Argument  compofed  of 
feveral  Proportions,  of  which  the  fecond  depends 
upon  the  firft,  the  third  upon  the  fecond,  and  fo 
forward. 

SORROW,  is  an  Uneafinefs  of  the  Mind,  upon 
the  Thought  of  a  Good  loft,  which  might  have 
been  enjoy’d  longer  ;  or  the  Senfe  of  a  prefent 
Evil. 

SOUND,  feems  to  be  produced  by  the  fubtiler, 
and  more  etherial  Parts  of  the  Air,  being  formed 
and  modified  into  a  great  many  fmall  Malles  or 
Contextures,  exactly fimilar  in  Figure;  which  Con¬ 
textures  are  made  by  the  Collifionand  peculiar  Mo¬ 


tion  of  the  Sonorous  Body,  and  flying  off  from  it, 
are  diffufed  all  around  in  the  Medium,  and  there  do 
affedt  the  Organ  of  our  Ear  in  one  and  the  fame 
manner. 

Sound ,  alio  appears  not  to  be  produced  in  the 
Air,  fo  much  by  the  Swiftnefs,  as  by  the  very  fre- 
quent  Repercuffions,  and  reciprocal  Shakings  of  the 
Sonorous  Body. 

Sir  Ifuac  Newton  demonftrates  (in  Prop.  43.  Lib. 

2.  of  his  Principles )  that  Sounds,  becaufe  they 
arife  from  the  tremulous  Motion  of  Bodies,  are 
nothing  elfe  but  the  Propagation  of  the  Pulfe  of 
the  Air.  And  this,  he  faith,  is  confirmed  by  thole 
great  Tremors  that  ftrong  and  grave  Sounds  excha 
in  Bodies  round  about,  as  the  ringing  of  Bells, 
Noifeof  Cannon,  &c. 

And  in  another  Place  he  concludes,  That  Sounds 
do  not  confift  in  the  Motion  of  any  ./Ether,  or  finer 
Air,  but  in  the  Agitation  of  the  whole  common 
Air  ;  becaufe  he  found  by  Experiments,  that  the 
Motion  of  Sound  depended  on  the  Denfity  of  the 
whole  Air. 

He  found  by  good  Experiments,  that  a  Sound 
moves  968  Feet ,  Englifh,  in  a  Second  of  Time,  pag. 
270. 

Suppofing  the  Air,  by  the  Pulfe  which  caufes 
Sound,  to  be  in  a  Motion,  like  that  of  the  Water 
when  its  Waves  row  1 ;  he  calculates  the  Breadth  of 
the  Pulfe,  or  the  Diftance  between  Wave  and 
Wave,  to  be  in  the  Sounds  of  all  open  Pipes,  dou¬ 
ble  the  Length  of  thofe  Pipes,  which  he  grounds 
on  an  Experiment  of  Father  Merfennus ,  in  his 
Harmonicks ,  that  an  extended  String  made  104 
Vibrations  in  a  Second,  when  it  was  an  Lnifone 
with  the  C  fau  ut  Pipe  of  an  Organ,  whofe 
Length  was  four  Foot  open,  and  twoFoot  flopp’d, 
pag.  37 2. 

Why  the  Sound  ceafes  always  with  the  Motion 
of  the  Sonorous  Body  ;  and  why  they  reach  the 
Ear  equally  foon,  when  far  off  or  near,  he  fhews 
in  Prop.  48,  Cor.  where  he  proves,  that  the  Num¬ 
ber  of  the  Pulfes  propagated  is  always  the  very  fame 
with  the  Number  of  the  Vibrations  of  the  Tremu¬ 
lous  Body,  and  that  they  are  not  by  any  means 
multiplied  as  they  go  from  it. 

The  following  Properties  have  been  obferv’d  of  Sound, 

in  many  of  which  there  is  a  near  Relation  between 

it  and  Light.  For, 

1.  As  Light  acquaints  the  Eye  with  the  different 
Qualities,  Magnitudes,  and  Figures  of  Bodies;  fo 
Sound,  in  like  manner,  informs  the  Ear  of  many 
of  the  fame  Things  in  the  Sonorous  Body. 

2.  As  Light  prefently  vanifhes  on  the  Removal, 
of  total  Eclipfe  of  the  radiating  Body,  fo  a  Sound 
perifhes  as  foon  as  the  Undulation  of  the  Air  ceafes, 
which  Motion  both  produceth  and  preferveth  all 
Sounds. 

3.  The  Diffufion  of  Sound  from  the  Sonorous 
Body  is  Spherical ,  like  the  Radiation  of  Light-from 
its  Centre. 

4.  A  great  Sound  drowns  a  lefs,  as  a  greater 
Light  eclipfes  a  lefs. 

5.  Too  great,  loud,  or  fhrill  a  Sound  is  offenfive 
and  injurious  to  the  Ear,  as  too  great  and  bright  a 
Light  is  to  the  Eye. 
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6.  Sound  alio,  like  Light,  moves  fenfibly  from 
Place  to  Place,  tho’  nothing  near  fo  fwift  as  Light. 

It  is  reflected  like  Light  from  all  hard  Bodies;  it 
ishindred  and  refrafted,  by  paffing  through  a  dea¬ 
fer  Medium.  But  it  differs  from  Light  in  this, 
that  whereas  Light  is  always  propagated  in  Right 
Lines,  the  Motion  of'  Sound  is  always  Curvi¬ 
linear. 

7.  Sound  alfo  differs  much  from  Light  in  this, 
that  it  is  very  much  weakned  by  Winds,  and  fuch 
like  Motions  of  the  Air,  which  yet  have  no  Effe6I 
on  Lbht.  For  Merfennus  computes,  that  the  Di¬ 
ameter  of  the  Sphere  of  a  Sound  heard  againft  the 
Wind  is  near  a  third  Part  lefs  than  when  coming 
with  the  Wind. 

8.  A  very  fmall  Quantity  of  Body  ierves  tore- 
flea  the  Rays  of  Light,  as  we  fee  manifeftly  in 
fmall  Pieces  of  Looking-glaffes,  &c.  But  there 
appears  to  be  neceffary  a  Body  of  much  laiger 
Dimenfions  to  return  a  Sound,  or  to  make  an 

Echo. 

9.  As  to  Refleaion  of  Sounds,  *tis  obferved, 
that  if  one  ftand  near  the  refleding  Body,  and 
the  Sound  be  not  very  far  off,  tho  an  Echo  be 
produc’d,  yet  it  cannot  be  heaid,  bccaule  the 
diredt  and  reflex  Sound  enter  the  Ear  nlmoft  at 
the. lame  time  :  But  then  the  Sound  appears  to  be 
ftronger  than  ordinary,  and  lafts  longer ;  eipeci- 
aljy  when  the  Reflexion  is  made  from  diverle  Bo¬ 
dies  at  once,  as  from  Arches  and  Vaulted  Rooms, 
fiom  whence  the  confufed  Bomb  oi  iuch  like  Places 

allies* 

And  from  hence  probably  may  be  deduced  the 
Reafon  why  concave  Bodies  are  fertet  is  paribus ) 
fitteil  to  produce  great  and  clear  Sounds ;  fuch  as 
Bells,  &c.  for  in  fuch  Bodies  the  Sound  is  very 
fwiftly  and  very  often  refieded  from  Side  to  Side, 
and  from  one  Part  of  the  Cavity  to  another,  and  the 
Bell  hanging  at  liberty,  this  produces  great  Trem¬ 
blings  and  Shakings  of  the  whole  Concave  Body, 
which  occafions  the  Sound  to  continue  ’till  they 
ceafe  and  are  quiet. 

10.  There  is  one  Phenomenon  of  Sounds  that 
is  indeed  very  wonderful,  that  all  Sounds  great 
or  fmall,  with  the  Wind  or  again!!  it,  from  the 
fame  Diftance,  come  to  the  Ear  at  the  lame 

time. 


Dr.  Holder  in  his  Books  of  the  Natural  Grounds 
and  Principles  of  Harmony,  fays,  that  if  the  tre¬ 
mulous  Motion  which  caufeth  Sound,  be  uniform, 

then  it  produces  a  mufical  Note,  or  Sound  .  But  it 
it  be  difform,  then  it  produces  a  Noife. 

The  Florentine  Academicks  found  a  bound  to 
move  one  of  their  Miles  {viz.  3000  Bracoia,  or 
cgzc  FeeQ  in  five  Seconds  of  Time:  Therefore, 
according  to  them,  it  moves  1185  Feet  m  one  Se- 

But  Sir  Ifaac  Newton  found  it  to  move  but  968 

Feet  in  a  Second  of  Time. 

SOUND.  Mr.  Carre,  of  the  Royal  Academy 
of  Sciences  at  Paris ,  hath  publilhed  a  Book, 
S  'r  la  Theorie  General  du  Son ,  &c.  In  which 
he  {hews  that  Sound ,  when  confider’d  with  relation 
to  Body,  con  flits  only  in  the  Motion  of  the  Air; 
but  in  fuch  a  Motion  as  is  very  different  from,  the 
V  O  L.  II. 


Wind.  T  he  Brit  Motion  from  whence  Sound 
comes,  is  produced  (he  thinks)  by  little  Vibrati¬ 
ons,  or  Shakings  repeated,  which  the  Parts  of 
the  Sonorous  Body  occafions  in  the  Air ;  whereas 
Wind  confifts  in  a  local  Motion  of  the  Air,  with-, 
out  Vibrations ;  and  this  he  proves  by  feveral  Ex¬ 
periments.  The  Mdtion  of  the  Air  in.  Winds, 
will  ad!  itrongly  on  Flame,  but  will  not  affedl  the 
Ear  with  Sound,  but  on  the  Interpofition  of  fome 
Body,  which  may  occafion  fome  Vibrations: 
Whereas  the  Agitation  of  the  Air  in  Sounds  af- 
fehts  not  Flame  ;  for  a  lighted,  Candle  put  near  a 
Bell  which  hath  been  ft'ruck,  will  not  have  itsFlame 
agitated  by  the  Sound. 

He  concludes  alio,  that  Sound  is  not  produced  by 
a  total  and  fenfible  Vibration  of  the  fonorous  Body  ; 
but  bv  infenfible  Vibrations  of  the  little  Parts,  al- 
ways  helped,  and  fometimes  occafioned  by  total 
Vibrations.  Thus,’  when  a  Cord  hangs  loofe,  it 
will  move  forward  and  backward  quick  enough 
(when  (truck)  without  making  any  Sound  ;  becaufe 
through  want  of  being  ftraightly  extended,  each  lit¬ 
tle  Part  can’t  make  its  Vibrations  by  itfelf,  and  com-; 
municate  theha  to  the  Air. 

In  fonorous  Bodies,  in  the  fame,  or  of  different 
Matter,  the  Difference  of  Sound,  as  to  Grave  oi 
Acute ,  flows  from  the  greater  or  leffer  Spring  of 
each  Part,  ahd  from  the  more  or  lefs  Quicknefs 
with  which  thefe  Parts  do  bend  and  unbend.  T wo 
Strings,  or  Wires,  one  of  Gold,  and  the  other  of 
Steel,  of  the  fame  Length ,  Tbicknefs  and  T'enfion 
yet  will  give  a  different  Sound,  viz.  the  Gold  ond 
more  Grave ,  the  Steel-wire  one  more  Acute ;  be- 
caufe  the  Parts  of  the  Gold  are  more  foft  and  flex¬ 
ible,  and  have  lefs  Spring  than  thole  of  the  Iron, 
and  therefore  will  have  lefs  fpeedy  and  weaker 
Vibrations.  But  yet  Sound,  be  it  fiat  or  Jharp,  is 
{bill  firong  or  weak  ;  and  ’tis  not  the  Strength  or 
Weaknefis  of  Sound,  that  renders  it  flat  or  Jharp : 
firong  Sound  arifes  from  great  Vibrations  in  the  Air, 
and  from  a  great  Quantity  of  it,  moved  in  the  fame 
time  ;  and  the  weak  Sound  is  occafioned  by  the  juft: 
contrary.  So  that  the  Strength  or  Weaknefs  of 
Sound,  is  in  Proportion  to  the  Quantity  of  Air 
firuck ,  and  the  Strength  of  the  Vibrations  :  But 
Grave  znd  Acute  Sounds  follow  the  Proportion  of 
greater  or  leffer  Number  of  the  Vibrations  of  the 
Air  in  the  fame  time. 

The  Reverend’  Dr.  William  Derhant ,  a  very  in- 
duftrious  and  ufeful  Member  of  the  Royal  Society, 
in  Philofophical  Tranfdclions ,  Numb.  313,  hath 
obliged  the  World  with  fome  very  curious  and  care¬ 
ful  Obfervations  and  Experiments  about  the  Mo¬ 
tion  of  Sound  ;  being  furnilhed  with  very  good  In- 
ftruments,  and  many  Advantages  to  make  them, 
which  others  have  not  been. 


He  obferves,  firft,  that  there  hath  been  a  confi- 
derable  Difference  in  the  Acounts  given  by  good 
Authors,  about  the  Velocity  of  the  Motion  of 
Sound.  Sir  IJdac  Newton ,  in  Princip.  Lib.  2.  Prop-. 
50,  allows  but  968  Feet  for  the  Prcgrefs  of  Sound 
in  a  Second  of  Time. 

The  Hon.  Mr.  Fr.  Roberts ,  Phil.  Tranfi  N°  207, 
1300  Feet* 

Mr.  Boyle ,  in  his  EJJ'ay  on  Languid  and  Unheed¬ 
ed  Motion,  1 200  Feet. 

•  Dr.  Walker ,  in  Philofoph.  T ranfadl.  Numb.  247, 
1338  Feet. 

Merfennus  in  Balifiic.  Prop.  39.  1474  feet. 
Flam, /lead  and  Halley,  1 1 4  2  Feet.  • 

.0  ■  6  S  .  •  The: 
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The  Florentine  Academy ,  1148  Feet. 

The  French  Obferv.  Hiji.  Acad.  Regia,  H'72 
Feet. 

The  Reafon  of  this  Diverfity  he  judges  to  arife, 
(1.)  From  thefe  Gentlemen  not  ufing  good  Pen¬ 
dulum  Clocks  ordinarily,  but  a  String  and  Plum¬ 
met  only,  of  fuch  a  Length  as  to  fwing  Seconds. 
But  this  latter  way  cannot  be  fo  exadt  as  that  by 
a.  Movement ;  becaufe  the  Obferver’s  Eye  muft 
firft  obferve  the  Flalh  of  the  .  Gun,  (Ac.  fired  ; 
and  then  the  Swing  of  the  Pendulum,  which 
takes  up  Time,  and  occafions  much  Confufion. 
(2.)  From  there  not  being  Diffance  enough  be¬ 
tween  the  Sound  and  the  Place  of  Obfervation. 
And,  (  3. }  From  there  being  no  Regard  had  to  the 
Wind\,  of  which  more  below.  And  he  judges, 
that  the  little  Difference  there  is  between  the  three 
laft  Numbers  of  1142,  1148,  and  1172,  arifes 
from  there  being  good  Pendulum  Clocks  made  ule 
of  in  thefe  Obfervations,  and  the  Diftances  being 
confiderable. 

After  this,  he  propofes  to  anfwer  the  following 
Queftions : 

1.  How  far  a  Sound  moves  in  a  Second  of  Time, 
and  confequently  in  any  Time  afligned  ? 

2.  Whether  the  Report  of  a  Gun,  difcharged 
with  its  Mouth  towards ,  comes  fooner,  than  when 
its  Muzzle  is  from  the  Obferver  ? 

3.  Whether  Sounds  move  in  the  fame  Time,  the 
fame  Spaces,  in  all  States  of  the  Atmofphere,  and 
Heights  of  the  Barometer  ? 

4.  Whether  they  move  fafter  by  Day,  or  by 
Night  ? 

5.  Whether  they  move  fwifter  with,  or  flower 
againft  the  Wind?  And  how  the  Wind  affedts 
mem  ? 

6.  Whether  Sounds  move  fafter  in  calm  or  ftill, 
than  in  windy  and  turbulent  Weather  ? 

7.  Whether  a  ftrong  tranfverfe  Wind  accelerates 
Or  retards  the  Motion  of  Sound  ? 

8.  Whether  Sounds  have  the  fame  Degree  of 
Velocity  in  Summer  and  in  Winter  ? 

9.  Whether  they  have  the  fame  in  fnowy  and 
clear  Weather  ? 

10.  Whether  a  great  Sound  and  a  fmall  one  have 
the  fame  Velocity  ? 

11.  Whether  the  Sound  of  a  Gun  move  equally 
fwiftat  all  the  Elevations  of  the  Gun  ? 

12.  Whether  different  Strengths  of  Gun-pow¬ 
der  change  the  Motion  of  the  Sound  of  the 
Report  ? 

13.  Whether  the  Velocity  be  the  fame  in  all 
Heights  of  the  Atmofphere  above  the  Earth  ? 

14.  Whether  the  Report  be  in  the  fame  Time, 
if  the  Piece  be  difcharged  in  an  Acclive  or  Declive 
Polition  ? 

15.  Whether  all  kinds  of  Sounds,  as  of  Guns, 
Bells,  Beetles,  (Ac.  have  the  fame  Velocity  ? 

16.  Whether  Sound  be  fwifteft  in  the  beginning 
of  their  Motion,  and  flowed  in  the  end  ? 

17.  Or  whether  they  be  not  rather  equable ,  mo¬ 
ving  equal  Spaces  in  equal  Times? 

1 8.  Whether  Sounds  move  equally  fwift  in  all 
Regions  ?  in  North,  South,  (Ac.  Climates  ? 

19.  Whether  Sound  move  in  a  right  Line  the 
neareft  way,  or  whether  along  the  Earth’s  Sur¬ 
face  ? 

To  folve  thefe  Problems,  Dr.  Derham  was  at 
the  Trouble  of  getting,  and  had  the  Advantage  of 
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hearing  and  feeing  from  the  Tower  of  his  Parifli- 
Church  at  XJpmujler  in  EJJex,  manyMufkets  fired  * 
at  the  Diftance  of  one,  two,  three,  and  fo  far  as 
to  eight  Miles ;  beyond  which  he  could  not  hear, 
in  that  woody  Place,  the  Report  of  a  Mufket. 
But  though  the  firing  of  thefe  Small  Arms  did 
him  much  Service  in  his  Defign,  he  was  much  bet¬ 
ter  ferved  by  the  Ordnance,  or  Great  Guns,  on 
Black-Heath  ;  for -he  could  from  his  Church  afore- 
laid,  always  by  Night  with  his  naked  Eye,  and  by 
Day  with  a  Telefcope,  fee  the  F  lathes  of  the  Sa¬ 
bers  (  a  fort  of  Cannon  )  there  fired,  to  exercife 
her  Majefty’s  young  Engineers,  and  hear  their  Re¬ 
port  very  plainly.  On  thefe  he  made  many  re¬ 
peated  Obfervations ;  and  at  laft,  by  favour  of  the 
Board  of  Ordnance,  he  got  leave  to  have  two 
Sakers  (fee  that  Word  before)  to  be  placed  one 
by  another  on  the  Heath ,  but  with  their  Muzzles 
quite  contrary  ways ;  and  on  the  1  ;th  of  February , 

1 7 of,  to  be  difcharged  continually  every  half  Hour, 
from  fix  in  the  Evening  ’till  twelve  at  Night: 
There  was  a  fmall  Gale  of  Wind  blowing  diredtly 
againft  the  Sound. 

The  Interval  between  the  Flafh  and  the  Report 
of  each  Gun,  he  always  found  to  be  about  1 20  or 
122  half  Seconds  of  Time.  He  mentions  both 
thefe  Numbers,-  becaufe  the  Sound  of  the  Report 
always  came  double  ;  the  firft  within  1  zo  half  Se¬ 
conds  ;  the  fecond  (which  he  takes  to  be  an  Echo 
from  the  Wind-Mill,  or  adjacent  Houles  on  Black- 
Heath)  within  122. 

He  oblerved  no  Difference  in  the  Time  of  the 
Sound’s  Progrefs,  when  the  Saber  was  fired  to¬ 
wards  him,  or  from  him,  which  anfwers  his  fecond 
Queftion. 

Nor  did  he  find  that  any  different  Elevation  of 
the  feveral  Muzzles  made  anyAlteration  in  the  Mo¬ 
tion  of  the  Sound  ;  which  is  an  Anfwer  to  his  i  ith 
Problem.  And  to  folve  the  1 2th  Query,  he  found 
that  different  Quantities  or  Strengths  of  Powder, 
made  no  Alteration  in  the  Velocity  of  the  Sound’s 
Motion,  tho’  it  manifeftly  did  fo  in  the  Strength 
of  the  Noife.  Nor  did  he  find  that  there  was  any 
Variety  in  the  Time  of  the  Motion  of  the  Sound-, 
either  by  Night  or  Day  ;  whether  it  were  dear  or 
cloudy  ;  whether  it  rained  or  fnowed,  whether  the 
Barometer  were  high  or  low,  and  whether  it  were 
Summer  or  Winter;  which  folves  his  3,  4,  6,  8,  9 
Queries.  He  found  alfo,  in  anfwer  to  his  15th 
Queftion,  that  all  kinds  of  Sounds,  as  of  Bells, 
Beetles,  Muikets,  (Ac.  from  the  fame  Diftance 
came  to  his  Ear  in  the  fame  Time. 

And  the  fame  he  found  as  to  intenfe  or  ftrong, 
and  languid  or  weak  Sounds ;  which  anfwers  his 
1  oth  Queftion. 

By  repeated  and  very  accurate  Obfervations,  he 
alfo  found  the  Motion  and  Time  of  the  Progreflion 
of  Sound  to  be  in  all  refpedts  equable ;  which  lolves 
the  17th  Problem ;  that  is,  that  Sound  moves  juft 
an  Englijh  Mile  in  95,  or  9,  25  half  Seconds ;  two 
Miles  in  i8|,  three  Miles  in  274,  (Ac.  and  fo  on 
uniformly. 

As  to  his  laft,  or  19th  Queftion,  he  is  confirmed, 
that  Sound  moves  the  neareft  way,  and  that  it  doth 
not  creep  along  the  Earth’s  curved  Surface  :  And 
he  believes  (fin  Anfwer  to  the  14th  Query)  that 
•the  Velocity  of  the  Sound  is  the  fame  in  Acclivities 
and  Declivities ;  -tho’  he  hath  not  had  Opportunity 
of  making  Experiments  enough  to  determine  it  ex¬ 
actly. 

From 
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From  the  Communications  which  his  Friends  in 
Italy  have  afforded  him,  he  thinks  the  Difference  of 
Regions  or  Climates,  makes  no  Difference  in  the 
Motion  of  Sounds ;  which  is  an  Anfwer  to  his  1 8th 
Quell  ion. 

He  found  that  very  thick,  cloudy  and  fnowy 
Weather,  did  always  leffen  and  dull  the  Noife  made 
by  the  Difcharge  of  Guns,  csV .  whereas  in  frofty 
and  clear  Weather,  they  were  much  more  audible, 
clear,  and  diftinft  than  at  any  other  times. 

By  many  repeated,  and  accurately  made  Experi¬ 
ments,  he  difcovered,  that  contrary  Winds  do  al¬ 
ways  retard  the  Motion  of  Sounds,  and  that  in  Pro¬ 
portion  to  their  Strength  ;  which  is  what  the  Floren¬ 
tine  Virtuofi ,  and  many  others,  have  formerly  been 
entirely  miftaken  in  ;  afferting,  that  Contrariety  of 
Winds  occafions  no  Retardation  of  the  Motion  of 
Sound. 

By  Obfervations  and  Experiments  made  with 
proper  Inftruments,  about  the  Velocity  of  the  Mo¬ 
tion  of  Wind,  he  concludes,  that  in  the  greateft 
and  mod  rapid  Storms  that  ever  blew,  the  Wind 
moves  not  above  60  Miles  an  Hour,  and  perhaps 
not  above  50;  whereas  Sounds  may  go  above  700 
Miles  in  the  fame  time ;  and  confequently  they 
cannot  be  the  fame  Particles  of  the  Air,  or  Atmol- 
phere,  which  carry  both  ;  at  leaft  they  cannot  be 
moved  after  the  fame  manner.  He  concludes,  as 
abovefaid,  that  the  Velocity  of  Sound  is  fuch,  that 
it  ordinarily  moves  5280  Feet,  or  an  Englijh  Mile, 
in  9  ^  half  Seconds:  And  that  it  moves  571  in  a 
half,  and  1142  Feet  in  a  whole  Second  of  Time. 
But  that  the  Winds  may  foaffeXit,  byconfpiring 
with  its  Motion,  as  to  carry  it  600  Feet  in  half  a 
Second ;  or,  by  being  contrary  to  it,  to  retard  it  fo, 
that  it  may  not  move  more  than  560  Feet  in  a  half 
Second  of  Time. 

He  concludes  with  fhewing  the  Ufes  that  may 
be  made  of  this  Knowledge  of  the  Velocity  of  the 
Motion  of  Sound,  in  meafuring  the  Diftances  of 
Ships  at  Sea  from  one  another,  or  of  a  Ship  from 
Shore ;  of  Forts  and  Batteries  one  from  another, 
or  of  any  Places  at  Land  within  the  hearing  of  the 
Report  of  a  Gun ;  of  the  Diftances  of  Thunder, 
Clouds,  &c. 

In  Philojopbical  Tranfaflions,  Numb.  156,  you 
have  an  Account  of  the  DoXrine  of  Sounds,  by 
Narcijfus ,  Bifhop  of  Ferns  and  Leighlin  \  and  in 
Numb.  247,  of  the  Swiftnefs  of  Sounds,  and  their 
Reflexions  by  Echoes. 

In  the  Hiftory  of  the  Royal  French  Academy  for 
A.  D.  1700,  they  fay  it  hath  been  experienced, 
that  a  Sound  moves  180  of  their  Toifes  in  a  Se¬ 
cond,  or  283  middle  French  Leagues  in  an  Hour. 
( 1 .)  Therefore  they  conclude,  that  the  Air  muft  be 
moved  or  ftruck  at  firft  with  a  very  great  Smartnefs 
or  Swiftnefs.  (2.)  All  Conjectures  and  Phyfical 
Reafons  perfuade  us,  that  this  Motion  or  Stroke  on 
the  Air,  muft  be  imprefled  by  very  brifk  Vi¬ 
brations  of  the  fmall  Parts  of  the  Sonorous  Body, 
in  order  that  they  may  exert  their  Spring,  or  elaftick 
Force.  (3.)  In  Philofophical  Tranfattiojis,  Numb. 
297,  you  have  an  Account  of  fome  Experiments  of 
Mr.  HawFfbe sf’s,  whereby  it  appears  plainly,  that 
as  exhaufting  the  common  Air  out  of  a  Receiver 
doth  very  much  leflen  the  Noife  made  by  the  Bell 
there  hung  and  ftruck,  fo  crowding  or  conveying 
more  Air  into  a  Vefl'el  made  on  purpofe  for  fuch 
Condenfations  of  Air,  did  very  fenfibly  augment 
the  Sound  of  the  included  Bell. 


SOUND,  in  Geography,  is  any  great  Indraught 
of  the  Sea,  between  two  Head-lands,  where  there 
is  no  Paffage  through.  - 

.  SOUNDING,  wflen  the  Seamen  try  the  Depth 
of  the  Water  with  a  Line  and  Plummet,  they  call  it 
Sounding.  But, their  Sounding  Line,  as  they  call 
it,  is  a  Line  different  from  the  Deep  Sea-Line,  as 
being  bigger  than  it,  and  not  much  above  twenty 
Fathom  in  Length ;  and  is  marked  at  two  Fathom, 
with  a  Piece  of  black  Leather  betwixt  the  Strands ; 
fo  alfo  at  three  Fathom,  and  at  four  ;  but  at  five 
it  is  marked  with  a  Piece  of  white  Leather,  or 
Cloth. 

This  Line  can  be  ufed  when  the  Ship  is  under 
Sail  j  but  the  Deep  Sea-Line  cannot  be  ufed  well, 
except  the  Ship  be  brought  upon  the  Back-Stays. 
(See  Deep  Sea-Line.') 


To  found  the  deepefi  Sea  without  a  Lint* 


Take  a  Globe  of  Fir,  or  Maple,  or  other;  light 
Wood,  as  A  ;  let  it  be  well  fecured  by  Vptrnifh, 
Pitch,  or  otherwife,  from  imbibing  Water  ;  take 
alfo  a  Piece  of  Lead  or  Stone  D,  confiderable  hea¬ 
vier  than  will  fink  the  Globe. 

Let  there  be  a  long  Wire-ftaple  B,  in  the  Ball  A, 
and  a  fpringing  Wire  C,  with  a  bended  End  F  ; 
and  into  the  faid  Staple  prefs  in,  with  your  Fingers, 
the  fpringing  Wire  on  the  bended  End  :  And  on 
it  hang  the  Weight  D  by  its  Hook  E;  and  folet 
the  Globe  and  all  fink  into  the  Water  gently,  in  the 
Pofture  reprefented  in  the  faid  Figure,  to  the  Bot¬ 
tom, 


sou 


sou 

tom,  where  the  Weight  D,  touching  firft,  is  there¬ 
by  ftopp’ d  ;  but  the  Ball  being  by  the  Impetus  it 
acquired  in  defcending,  carried  downwards,  a  lit¬ 
tle  after  the  Weight  is  Hopp’d,  fullers  the  fpringing 
Wire  to  fly  back,  and  thereby  fets  itfelf  at  Liberty 
to  re-afcend  :  And  by  obferving  the  Time  of  the 
Balls  flay  under  Water  (which  may  be  done*  by  a 
Watch,  having  Minutes  and  Seconds ;  or  by  a  good  . 
Minute-glafs  ;  or  beft  of  all  by  a  Pendulum  vibra¬ 
ting  Seconds,  which  muft  be  3  Foot  3  *  Inches 
long,  viz.  between  the  middle  of  the  Bullet,  and 
the  upper  End  of  the  Thread,  where  it  is.faftened, 
or  held  when  it  vibrates.  By  this  way,  with-  the 
Help  of  fome  T ables,  you  may  come  to  know  any 
Depth  of  the  Sea. 

Note,  That  Care  muft  be  had  of  proportioning 
the  Weight  and  Shape  of  the  Lead,  to  the  Bulk, 
Weight,  and  Figure  of  the  Globe,  after  fuch  a 
manner,  as  upon  Experience  lhall  be  found  moft 
convenient. 

In  fome  of  the  Trials  already  made  w7ith  this 
Inftrument,  the  Globe  being  of  Maple- wood,  well 
covered  with  Pitch,  to  hinder  foaking  in,  was  5  -ft 
Inches  in  Diameter,  and  weighed  2  \  Pounds ;  the 
Lead  of  Pounds  Weight,  was  of  a  Conical 
Form  (but  is  now  ufed  of  a  Globous)  11  Inches 
long,  with  the  fharper  End  downwards,  1  rt  at 
the  Bottom,  in  Diameter:  And  in  thofe Experi¬ 
ments  made  in  the  Thames,  in  the  Depth  of  x  9 
Foot  Water,  there  pafled  between  the  Immerfion 
and  Emerfion  of  the  Globe,  6  Seconds  of  an  Hour ; 
and  in  the  Depth  of  10  Foot  Water,  there  pafled 
3  lr  or  thereabout:  From  many  of  which  kind  of 
Experiments,  it  will  likely  not  be  hard  to  find  out 
a  Method  to  calculate  what  Depth  is  to  be  inclu¬ 
ded  from  any  time  of  the  like  Globes  flay  under 
Water. 

As  for  Inftance  :  If  in  the  Depth  of  20  Fathom, 
meafured  by  the  Line,  the  Globe  flays  under  Wa¬ 
ter  15  Seconds,  then  if  the  Ball  flay  700  Se¬ 
conds,  the  Depth  of  the  Sea  is  933  Fathom  and 
2  Feet,  if  the  Ball  be  found  to  move  equal  Spaces 
in  equal  Times. 

And  now  I’m  mentioning  the  way  of  finding  the 
Depth  of  the  Sea,  it  may  be  of  ufe  to  fbew  you 
how  you  may  get  Water  from  thence,  which  Ihall 
not  communicate  as  it  comes  up  with  any  of  the 
Water  above  it. 

To  fetch  up  Water  from  any  Depth  of  the  Sea. 

Let  there  be  made  a  Square  Wooden  Bucket ,  as 
reprefented  by  the  Figure  C,  whofe  Bottom  E  E, 
are  to  be  fo  contrived,  that  the  Weight  A  do  fink 
the  Iron  B,  to  which  the  Bucket  C  is  faftened  by 
the  two  Handles  D  D  (on  the  Ends  of  which  are 
the  moveable  Bottoms  or  Valves  E  E)  and  whereby 
draws  down  the  Bucket:  The  Refiftance  of  the 
Water  keeps  up  the  Bucket  in  the  Pofture  C, where¬ 
by  the  Water  hath  a  clear  thorough  Paflage  all 
'the  time  it  is  defcending^  whereas,  as  foon  as  the 
Bucket  is  pulled  upwards  by  the  Line  F,  the  Re¬ 
fiftance  of  the  Water  to  that  Motion,  beats  the 
Bucket  downwards,  and  keeps  it  in  the  Pofture  G  ; 
whereby  the  included  Water  is  preferved  from  go¬ 
ing  out,  and  the  ambient  Water  kept  from  going 
in. 


By  the  Advantage  of  this,  or  the  like  Veflel,  the 
feveral  Degrees  of  Saltnefs  of  Sea-water  may  be 
known  according  to  its  Nearnefs  to  the  Top  or 
Bottom ;  or  rather  the  Conftitution  of  the  Sea¬ 
water  in  the  feveral  Depths  of  feveral  Climates. 

SOUNDS,  in  Mufck ,  are  diftinguifhed  into 
Simple  and  Compound ;  and  that  two  ways. 

In  the  firft  a  Sound  is  faid  to  be  Compound ,  when 
a  Number  of  fucceflive  Vibrations  of  the  Sonorous 
Body  and  the  Air  come  fo  faft  upon  the  Ear,  that 
they  are  judg’d  to  be  the  fame  continued  Sound. 

A  Simple  Sound  then  with  refpedt  to  this  Com- 
pofition,  fhoula  be  the  Effeft  of  a  fingle  Vibration, 
or  of  fo  many  Vibrations  as  are  neceflary  to  raife  the 
Idea  of  Sound  in  us. 

SOUND-Zfozri  of  an  Organ,  is  the  principal 
Part  of  that  Inftrument,  and  that  which  caufes 
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the  whole  Machine  to  play.  It  is  a  Refervoir  by 
which  the  Wind  that  isxlrawn  in  by  the  Bellows  is 
conducted  by  a  Port-vent,  and  by  it  diftributed 
into  the  Pipes  which  are  placed  over  the  Holes  of 
its  upper  Part.  This  Wind  enters  them  by  Valves, 
which  open  by  prefling  upon  the  Stops  or  Keys, 
after  drawing  the  Regifters,  which  prevent  the  Air 
from  going  into  any  of  the  other  Pipes,  but  thofe  it 
is  required  in. 

SOVEREIGN,  was  a  Piece  of  Gold-Coin, 
current  at  Twenty-two  Shillings  and  Six- pence,  in 
t  Hen.  8.  when,  by  Indenture  of  the  Mint,  a 
Pound  Weight  of  Gold  of  the  old  Standard  was 
to  be  coined  into  Twenty- four  Sovereigns.  In  34 
Hen.  8.  Sovereigns  were  coined  at  Twenty  Shil¬ 
lings,  and  half  Sovereigns  at  Ten  Shillings.  In 
4  Edw.  6.  Sovereigns  were  coined  at  T wenty-four 
Shillings  a-piece,  in  6  Edus.  6.  at  Thirty  Shillings; 
and  alio  in  2  Eliz. 

SOUTENU,  in  Heraldry , 
is  as  it  were  fupported  by  a 
fmall  Part  of  the  Efcutcheon, 
beneath  it,  of  a  different  Co¬ 
lour  or  Metal  from  the  Chief, 
and  reaching  as  the  Chief  does 
from  Side  to  Side,  being,  as  it 
were,  a  fmall  Part  of  the  Chief 
of  another  Colour,  and  fupport- 
ing  the  Chief,  as  in  the  Efcutcheon. 

SOUTH  Direft  Dials.  See  Prime  Verticals . 

SOUTHERN  Signs.  See  AuJlralSigns. 

SOWNE,  is  a  Term  of  Art  ufed  in  the  Exche¬ 
quer  ,  and  feems  a  Corruption  from  the  French  Sou- 
venu ,  i.  e.  remembred :  For  theStat.  4  Hen.  5. 
c.  7.  in  the  Original  French ,  hath  Des  EJlreats 
oriens  Souvenu.  And  fuch  EJlreats  and  Cafualties 
as  are  not  to  be  remembred,  run  not  in  Demand, 
i.  e.  are  not  leviable.  So  now  in  the  Exchequer , 
they  fay,  fuch  EJlreats  as  the  Sheriff,  by  his  In- 
duft  ry,  cannot  get,  are  EJlreats  that  Sowne  not ; 
and  EJlreats  that  Sowne ,  are  fuch  as  he  may  ga¬ 
ther. 

SPACE,  in  Geometry ,  is  the  Area  of  any  Figure, 
or  that  which  fills  the  Intervals  or  Diftance  be¬ 
tween  the  Lines  which  terminate  it. 

SPACE,  if  confider’d  barely  in  Length,  be¬ 
tween  any  two  Beings,  is  the  fame  Idea  that  we 
have  of  Dijlance ;  but  if  it  be  confider’d  in  Length, 
Breadth  and  Thicknefs,  it  is  properly  called  Capa¬ 
city  ;  and  when  confider’d  between  the  Extremi¬ 
ties  of  Matter,  which  fills  the  Capacity  of  Space , 
with  fomething  Solid,  T  angible  and  Moveable,  or 
with  Body,  it  is  then  called  Extenfion ;  fo  that  Ex~ 
tenfion  is  an  Idea  belonging  to  the  Body  only  ;  but 
Space ,  ’tis  plain,  may  be  confider’d  without  it.  So 
that  Space ,  in  the  general  Signification,  is  the  fame 
thing  with  Dijlance ,  confider’d  every  way,  whe¬ 
ther  there  be  any  folid  Matter  in  it  or  not. 

Space  therefore  is  either  Abfolute  or  Relative. 

Abfolute  Space ,  confider’d  in  its  own  Nature, 
and  without  regard  to  any  thing  external,  always 
remains  the  fame,  and  is  immoveable ;  but  Relative 
Space  is  that  moveable  Dimenfion,  or  Meafure  of 
the  former,  which  our  Senfes  define  by  its  Pofitions 
to  Bodies  within ;  and  this  the  Vulgar  ufe  for  im¬ 
moveable  Space. 

Relative  Space ,  in  Magnitude  and  Figure,  is  al¬ 
ways  the  fame  with  Abfolute ;  but  ’tis  not  neceflary 
it  fhould  be  fo  Numerically.  Thus  if  you  fuppofe 
a  Ship  to  be  indeed  in  abfolute  Reft,  then  the  Places 
of  all  things  within  her,  will  be  the  fame  Abfo- 
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lutely  and  Relatively,  and  nothing  will  change  its 
Place.  But  then  fuppofe  the  Ship  under  Sail,  or  in 
Motion,  and  fhe  will  continually  pafs  through  new 
Parts  of  Abfolute  Space:  But  all  things  on  Board 
confider’d  Relatively,  in  refped!  to  the  Ship,  may 
be  notwithftanding  in  the  fame  Places,  or  have 
the  fame  Situation  and  Pofition,  in  regard  to  one 
another. 

SPHfENOPHARYNGiEUS,  in  Anatomy ,  a 
Pair  of  Muffles,  called  alfo  Pteryropharingaus ,  (Ac. 

SPAGYRICA  Medicina.  See  Hermetick. 

SPAGYRICK,  or  Spagyrical  Art,  the  fame 
with  Chymiftry  ;  and  a  Spagyrijl ,  is  a  Chymift. 
Chymiftry  is  called  the  Spagyrick  Art,  from  r.r^znd 
eiyufu>9  to  extract,  and  to  colled!,  or  gather  toge¬ 
ther.  Becaufe  it  teaches  how  to  feparate  and  ex¬ 
tract  the  purer  Parts,  or  Subftances,  from  mix’d 
Bodies. 

SPAR  ADR  APUM,  is  a  Piece  of  Linen  tin¬ 
ged  on  both  Sides,  either  with  a  thick  Ointment, 
or  Plaifter,  and  is  made  this  way.  After  you  have 
melted  your  Ointment,  or  Plaifter,  dip  your  Li¬ 
nen  in  it,  extend  it,  and  keep  it  for  ufe.  Blan¬ 
chard. 

SPASMODICKS,  are  Medicines  again!!  Con- 
vulfions. 

SPASMOLOGIA,  is  a  Treatifeof  Convulfi- 
ons. 

SPASMUS,  is  any  Convulfive  Motion  :  Cardan 
makes  two  forts  of  Convulfive  A  ffedlions,  viz.  Te¬ 
tanus  Spafnus ;  and  by  the  former  he  underftands  a 
conftant  Contradlion,  whereby  the  Member  becomes 
rigid  and  inflexible  ;  by  the  latter  he  underffands 
fudden  Concuflions  and  Motions,  which  ceafe  and 
return  alternately.  Blanchard. 

SPASMUS  Cynicus ,  a  fort  of  Convulfions, 
whereby  the  Mouth  is  diftorted  on  one  fide  through 
the  Contradlion  of  the  Mufcles. 

SPECIALITY,  in  Law ,  is  moft  commonly 
taken  for  a  Bond,  or  Bill,  or  fuch  like  Inftru- 
ment. 

SPECIES,  in  Metaphyfcks ,  or  Logick ,  is  an 
Idea ,  that  relates  to  another  more  general  one,  to 
which  it  is  fubfervient,  and  has  only  under  it  Indi¬ 
viduals  and  Singulars. 

Imprejfed  SPECIES,  in  Opticks ,  are  thofe  that 
come  from  without,  or  are  fent  from  the  Objedt  to 
the  Organ. 

Exprejfed  SPECIES,  are  thofe,  on  the  contrary, 
from  within,  or  fent  from  the  Organ  to  thd  Ob- 
jedl. 

SPECIES,  in  Algebra ,  are  thofe  Letters,  Notes, 
Marks,  or  Symbols,  which  reprefent  the  Quanti¬ 
ties  in  any  Equation  or  Demonftration.  This  (hort 
and  advantageous  way  of  Notation,  was  firft  intro- 
ced  by  Vieta,  about  the  Year  1590,  and  by  it  he 
made  many  Difcoveries  in  the  Procefs  of  Algebra , 
not  before  taken  notice  of. 

The  Reafon  why  Vieta  gave  this  Name  of  Spe¬ 
cies  to  the  Letters  of  the  Alphabet  fubfervient  to 
Algebra ,  and  why  he  calls  it  Arithtnetica  Speciofay 
feems  to  have  been  in  Imitation  of  the  Civilians , 
who  call  Cafes  in  Law,  but  abftradledly  between 
John  a-Nokes  and  John  a-Stiles ,  or  between  A,  B 
and  C,  fuppofing  thofe  Letters  to  Hand  for  any 
Perfons  indefinitely  ;  fuch  Cafes,  I  fay,  they  call 
Species.  Wherefore,  fince  the  Letters  of  the  Al¬ 
phabet  will  alfo  as  well  reprefent  Quantities  as 
Perfons,  and  that  too  indefinitely  one  Quantity 
as  well  as  another,  they  may  properly  enough  be 
called  Species  \  that  is,  Symbols,  Marks,  or  Cha- 
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rafters.  From  whence  the  Literal  Algebra  is  fre¬ 
quently  now  a-days  called  Specious  Arithmetick ,  or 
Algebra  in  Species. 

SPECIES,  in  Medicine ,  are  properly  the  Sim¬ 
ple  Ingredients  in  the  Druggifts,  or  Apothecaries 
Shops,  out  Of  which  Compound  Medicines  are 
made:  But  the  Writers  of  Pharmacy  do  ufually 
give  this  Name  to  fome  Aromatick  or  Cathart'ck 
Poivaers,  becaufe,  probably,  they  were  formerly  kept 
ready  prepared  in  the  Shops  to  form  Eleftuaries,- 
Tablets,  Pills,  &e.  as  forne  are  llill. 

SPECIES  Vifibles ,  are  thofe  wonderfully  fine 
fuperficial  Images  Of  the  Bodies  which  the  Light 
produces,  and  delineates  in  their  due  Proportion  and 
Colours  in  the  Bottom  of  our  Eyes.  Thefe  the 
Arijlotelians  would  have  to  be  immaterial ;  but  a 
thoufand  Experiments  prove,  that  though  they 
are  admirable  fubtile,  yet  they  are  really  corporeal. 

SPECIFICK  is,  in  general*  whatever  is  peculiar 
to  any  diftinft  Species  of  Things,  and  which  di- 
ftinguifhes  them  from  all  others  of  different  Species. 
Therefore  the  Logicians  fay,  that  in  every  good 
Definition  of  any  thing,  the  Specifick  Difference 
ought  always  to  be  inferred.  Hence, 

SPECIFICK,  in  Medicine,  is  a  Remedy  whofe 
Vertueand  Effeft  is  peculiarly  adapted  to  fome  cer¬ 
tain  Difeafe  ;  is  adequate  to  it,  and  exerts  its  whole 
Force  immediately  on  it. 

SPECIFICK  Gravity ,  is  the  appropriate  and 
peculiar  Gravity  or  Weight,  which  any  Species  of 
Natural  Bodies  have,  and  by  which  they  are  plain¬ 
ly  diftinguifhable  from  all  other  Bodies  of  different 
kinds.  By  fome  ’tis  not  improperly  called  Relative 
Gravity,  to  diftinguifh  it  from  Abfolute  Gravity, 
which  encreafes  in  Proportion  to  the  Bignefsof  the 
Body  weighed.  Thus,  if  any  Body  weigh  a 
Pound,  one  as  big  again  will  weigh  two  Pounds : 
And  let  the  Bodies  be  of  what  Nature  Or  Degree 
of  Specifick  Gravity  foever,a  Pound  of  one  will  be  as 
much  as  a  Pound  of  the  other,  Absolutely  confider’d : 
Thus,  as  is  commonly  faid,  a  Pound  of  Feathers 
is  as  heavy  as  a  Pound  of  Lead.  But  if  you  con- 
fider  Lead  and  Feathers  relatively,  the  Specifick 
Gravity  of  the  former  will  be  much  greater  than 
that  of  the  latter :  Or  Lead,  or  Bulk  for  Bulk, 
will  be  much  heavier  than  Feathers  j  and  Gold 
heavier  than  Lead,  lAc. 

’Tis  of  fo  great  Advantage  in  many  refpefts,  as 
will  appear  below,  to  find  truly  the  Specifick  Gra¬ 
vities  of  Bodies,  that  many  curious  Ways  have  been 
thought  of,  and  experimented  for  this  Purpofe : 
As  by  forming  exaft  Cubes  of  different  Subftances, 
and  taking  their  Weight  accurately  in  nice  Scales  ; 
and  by  melting  Metals  of  different  Gravities,  and 
then  calling  them  in  Moulds  of  the  fame  Dimen- 
fions.  But  for  Praftice  and  univerfal  Ufie,  no¬ 
thing  is  better  than  the  following  Method,  which 
is,  to  weigh  any  Body  firft  in  Air,  and  then  in 
Water  ;  which  latter  being  confiderably  a  denfer 
Fluid  than  Air,  will  buoy  up  the  Body  immerfed 
in  it  in  part ;  and  will  confequently  make  it  weigh 
lefs  there  than  in  the  Air.  And  if  after  this  you  fub- 
Itraft  the  Weight  found  in  the  Water,  from  the 
former  in  the  Air,  a  Remainder,  or  Difference, 
will  be  found,  which  is  the  Weight  of  as  much 
Water  as  is  equal  to  the  Bulk  of  the  Body.  As 
Archimedes  hath  demonftrated  Mathematically,  and 
Mr.  Boyle  Phyfically  and  Experimentally,  in  his 
Hydrofiatical  Paradoxes.  So  that  by  this  Means, 
having  two  Bodies,  one  Firm,  and  the  other  Liquid, 
with  the  Weight  of  each  Part,  ’tis  very  eafy  to 
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find  the  Proportion  that  one  hath  to  the  other.  Bulk 
for  Bulk  ;  by  only  dividing  the  greater  by  the  lef- 
fer ;  for  the-Quotient  will  ihew  the  Specifick  Gra¬ 
vity  of  the  heavier  Body  compared  with  as  much 
Water  as  is  equal  to  it  in  Bulk.  As  if  the  Quo¬ 
tient  be  z,  3,  6,  or  19  ;  the  Body  will  according¬ 
ly  be  twice,  thrice,  fix  or  nineteen  times  as  heavy 
as  common  Water. 

The  Application  of  which  Rule,  and  the  great 
Advantages  which  may  be  made  of  the  Ufe  of  it, 
you  will  find  in-  the  following  Problems  and  Expe¬ 
riments. 

I.  To  find  the  Specifick  Gravity  of  'fitch  Bodies  as  tvill 
fink  in  Water,  and  not  be  difjblved  by  it. 

Having  ready  a  Pair  of  good  fmall  Scales,  which 
will  turn  with  the  ~  of  a  Grain  (or  f.  Part  may  do 
well  enough)  drill  a  fmall  Hole  in  the  middle  of  one 
Scale,  through  which  put  a  Horfe-hair  about  a  Foot  . 
in  Length,  with  a  Knot  at  the  upper  End  of  it,  and 
a  Loop  at’the  other ;  put  as  much  Horfe-hair  in  the 
oppofite  Scale  as  will  ferve  to  equiponderate  the 
other  ;  and  having  well  adjufted  your  Scales,  weigh 
firft  the  Body  in  the  Air,  carefully  turn  the  Weight 
into  Grains  (’twill  be  belt  to  ufe  Troy  Weight) 
and  write  down  the  Number  on  a  Piece  of  Paper. 
Then  fallen  the  Body  to  the  Horfe-hair,  and  lei- 
furely  immerfe  it  into  a  Veffel  of  Rain,  or  Spring 
Water,  and  putting  Weights  into  the  oppofite 
Scale,  find  its  Weight  exaftly  in  the  Water  (where, 
it  mult  fwim  about  freely,  and  not  touch  the  Bot¬ 
tom  or  Sides  of  the  Vellel).  Turn  alfo  this  Weight 
into  Grains,  and  fubitraft  it  from  the  former 
Weight  in  Air,  and  note  the  Remainder ;  by  which 
Remainder  divide  the  firft  found  Weight  in  Air, 
and  the  Quotient  will  be  the  Proportion  that  the 
Body  bears  to  Water  ;  that  is,  will  Ihew  the  Speci¬ 
fick  Gravity  in  refpeft  of  Water,  which  is  pitched 
on  as  a  Standard  to  compare  it  by. 

EXAMPLE. 

A  Piece  of  white  Marble  weighed  in  Air  1169 
Grains, and  inWater  738  Grains;  which  fubftrac- 
ted  from  the  former  Weight,  left  43  r  Grains  ;  by 
which  Remainder  dividing  theWeight  in  Air  r  169, 
the  Quotient  was  2  Too,  which  is  the  Specifick  Gra¬ 
vity  of  Marble,  in  refpeft  of  as  much  Water  as  is 
equal  to  it  in  Bulk. 

N.  B.  If  you  praftife  this  much,  ’twill  be  bell 
to  hang  your  Scales  upon  a  Gibbet,  or  fome  other 
Reft,  where  they  may  hang  freely ;  and  fo  you  may 
have  both  your  Hands  at  Liberty  for  more  nicely 
adjufting  the  Balance,  and  your  Arm  will  not  be 
weary  with  holding  the  Scale ;  and  be  fure  that 
the  Scales  play  freely,  and  are  no  way  tangled, 
and  that  you  do  not  wet  your  Weights,  nor  Scales ; 
for  a  little  Garelefsnefs  may  produce  great  Errors 
in  fuch  Cafes:  Let  alfo  the  Body  hang  a  while  in 
the  Water  before  you  weigh  it,  and  move  it  up  and 
down,  and  gently  knock  it  againft  the  Sides  of  the 
Veffel,  to  extricate  it  from  all  Bubbles  of  Air,  that, 
elfe  fticking  to  it,  may  buoy  rt  up  a  little,  and  con- 
fequently  induce  you  to  miftake  its  Weight.  You 
Ihould  alfo  have  a  fmall  Pair  of  Plyers,  or  Tongs, 
to  take  up  your  Grains  withal,  left  you  let  them  fall ; 
which,  with  your  Fingers,  you  may  be  apt  to  do, 
andfo  occafionyour  felfa  needlefs  Trouble. 

’Twill  be  convenient  alfo  to  make  a  little  Net 
of  Horfe-hair  (of  fmall  Mafhes)  to  hold  round  or 
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fmall  Bodies,  that  cannot  conveniently  be  fattened 
"with  oneHaironly  ;  be  fure  always  to  equipoife  your 
Scales  before  you  begin  to  weigh. 

The  Ufes  of  this  Experiment. 

1.  Since  common  Stone,  Marble,  and  Rock- 
Chryttal,  idc.  (See  the  Table  of  Specif  ck  Gravity) 
are  to  Water  but  as  2  \  (or  5  to  2  ;)  if  you  find 
a  Piece  of  ftrong  Matter,  whofe  Specif  ck  Gravity 
exceeds  that  Proportion,  you  may  conclude,  that 
it  hath  in  it  fomething  of  a  Mineral,  or  Metalline 
Nature,  in  Proportion  to  its  Excefs  above  the 
Weight  of  common  Stone. 

2.  By  this  Method  all'o  a  Body  maybe  examin¬ 
ed,  whether  it  be  of  a  ftony  Nature  or  not  ;  fo 
Coral  and  Pearls  will  be  difeovered  to  approach  ra¬ 
ther  to  a  ftony,  than  to  a  common  Vegetable,  or 
Animal  Nature  ;  and  Bezoar ,  and  the  Stones  found 
in  the  Bladders  of  Men,  or  other  Animals,  will,  by 
their  great  Lightnefs,  fhew  themfelves  of  a  very 
different  Conftitution  from  ordinary  Stones. 

3.  By  this  Method  you  may  make  an  Eftimate 
of  the  Goodnefs  of  leveral  Stones,  or  Bodies  of 
the:  fame  Kind,  or  Denomination  :  For  having 
found  the  Gravity  of  fuch  as  are  excellent,  ail 
others  of  letter  Goodnefs  may  eafily  be  diftin- 
guifhed,  as  they  are  any  way  diverfe  from  that 
Standard. 

4.  And  thus  alfo  Genuine  Stones,  or  Minerals; 
may  be  eafily  diftinguifhed  from  falfe  ones  ;  and 
counterfeit  Money  readily  known  from  Sterling; 
tho’  never  fo  well  wafhed  over,  or  gilded ;  for  ha¬ 
ving  by  your  own  T rials,  or  by  the  Help  of  fuch  a 
Table  as  is  here  annexed,  gotten  the  Specifick  Gra¬ 
vity  of  fuch  Stones,  Gems,  or  Corns,  as  are  true 
and  genuine,  let  that  be  the  Standard  whereby  to 
eftimate  others  by  ;  which  lalt  Ufe,  is  of  univerfal 
Advantage,  and  may  aflift  the  Phyfician,  Apothe¬ 
cary,  or  Druggift,  in  Drugs;  the  Jeweller  in 
Gems,  and  Precious  Stones,  and  the  African  Mer¬ 
chant  in  the  Choice  of  the  Sand,  or  Dull  Gold, 
which  is  often  counterfeit. 

Had  the  Curious  Dampier  known  this  Method, 
he  might  perhaps  have  trucked  and  gotten  fome  of 
the  Indian  yellow  Rings  at  the  Bajhee  If  and  ( Vid . 
Dampier'%  Travels ,  Edit.  2.  Chap.  15,  p.  427.) 
which  it  appears  he  had  no  great  Encouragement 
to  do,  not  being  able  exadlly  to  diftinguifh  whether 
they  were  Gold  or  not. 

II.  To  neigh  Mercury,  or  fuch  heavy  Fluids  that 
will  fnk  into,  and  not  mingle  with  Water  ;  as 
alfo  the  Fragments  of. ,  or  fmall  Precious  Stones , 
Pearls ,  &c.  and  all  Powders  that  are  heavier 
than  Water,  fmall  Sands,  Filings  of  Metals , 
Gold  Grains ,  or  Dujl ,  and  Juch  like  fmall 
things ,  about  which  a  Horfe-hair  cannot  be 
fafened . 

Provide  a  fmall  Glafs  Jar,  or  a  little  Silver  or 
Brafs  Cup  (but  Glafs  is  beft  when  it  can  be  had) 
with  two  Flandles  or  Ears  to  it,  and  that  {hall  hold 
about  an  Ounce  and  a  half,  or  two  Ounces  of 
Water  ;  and  weighing  it  carefully  in  the  4ir  firft, 
note  exactly  its  Weight  ( which  lay  by  in  fome 
ready  Place  )  then  alfo  find  the  Glals’s  Weight 
in  Water,  and  lay  the  Weights  carefully  by  by 
themfelves ;  and  if  you  intend  to  make  frequent 
Ufe  of  this  Practice,  ’twill  be  better  to  get  two 
Pieces  of  Lead,  one  of  the  Weight  of  the  Glafs  in 
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the  Air,  the  other  of  its  Weight  in  Water,  which 
will  he  always  in  readinefs.  This  done,  put  the 
Mercury,  Liquor,  or  Powder  you  intend  to  weigh 
into  your  Glafs  (which  may  be  called  the  Hy  dr  of  dr 
tical  Bucket)  and  putting  into  theoppofite  Seale  the 
before- found  Weight  of  the  Bucket,  find  theWeight 
of  the  Matter  in  Air,  and  write  it  down  (as  in  Exr 
pertinent  1.)  then  take  the  Bucket  out  of  the  Scale, 
and  pour  into  it,  by  degrees  (that  it  may  mingle 
well  with  it,  and  exclude  all  Air)  Water  enough 
to  cover  the  Matter,  or  wet  it  thoroughly ;  and  then 
putting  into  the  oppofite  Scale  the  Weight  that  an¬ 
swers  to  the  Bucket  in  Water,  fallen  your  Bucket 
by  a  Horfe-hair  to  your  Scale,  and  let  it  down 
gently  into  a  Veflel  of  Water,  and  fo  find  its  Weight 
carefully  in  the  Water;  then  (as  in  Experiment  \.) 
lubftraci  that  from  the  Weight  in  Air,  and  by  the 
Remainder  divide  the  Weight  in  Air,  and  the  Quo¬ 
tient  will  be  the  Specifick  Gravity  of  the  Liquor, 
Powder,  ts'e.  to  as  much  Water  as  i§  equal  to  it 
in  Bulk. 

III.  To  weigh  fuch  [olid  Bodies  as  will  diffolve  in, 
or  be  injured  in  Water. 

Weigh  them  (as  before)  firft  in  Air,  and  then,  in- 
ftead  of  Water,  ufe  the  clear  Oil  ox  Spirit  of  Tur- 
pentine,  which  is  cheap  enough,  and  may  be  had 
at  any  Druggifts,  in  which  no  Salts,  nor  Vitriols, 
nor  acid  Sublimates  will  diflolve  ;  and  proceed  in 
all  things;  as  if  you  weighed  the  Body  in  Water  j 
and  fo  you  will  obtain  the  Specifick  Gravity  of  the 
Body  in  refpedl  of  Oil  of  Turpentine  ;  which  may 
be  the  Rule  for  thefe  Sorts  of  Bodies ,  as  common 
Water  was  for  the  others.  And  this  way  will  have 
the  fame  Ufe  as  the  other:  For  having  at  any 
time  weighed  a  Piece  of  any  Body  (  as  fuppofe 
Mercurius  dulcis )  in  the  Oil,  that  you  know  is 
good  ;  that  may  be  your  Standard  to  try  more  of 
the  fame  Sublimate  for  the  future  ;  for  jf  you  find 
it  hath  not  the  fame  Specifick  Gravity  that  the  forr- 
mer  (which  you  weighed)  had,  but  is  lighter,  you 
may  conclude  it  hath  not  its  due  Proportion  of  Mer- 
cury ,  and  confequently  is  adulterated,  as  indeed  that 
which  is  fold  in  the  Druggifts  Shops  often  is ;  and 
therefore  thofe  that  deal  much  in  fuch  things,  may 
make  a  Table  (from  their  own  Experience)  of  the 
Weights  of  Bodies  in  refpeeft  of  Oil  of  Turpentine , 
which  will  be  of  ready  Ufe  to  them  :  And  then 
their  Specifick  Gravity,  in  refpebtof  Water  (by  a 
little  Calculation)  may  be  eafily  enough  found  by 
the  following  Experiment. 

IV.  To  fnd  the  Specifick  Gravity  of  Liquids 
and  Fluids. 

1.  Thefe  are  of  two  forts,  and  confequently 
’twill  be  expedient  to  be  furnifhed  with  a  double 
Standard  to  examine  them  by.  In  order  therefore 
to  find  the  Wei  girt  of  Common  Water,  Beer,  Ale , 
Burning  Spirits,  or  any  Vegetable  or  Animal  Li¬ 
quors  ;  get  either  a  Piece  of  Amber ,  or  Red  hard 
Sealing-Wax,  or  a  Roll  of  common  Brimfone ,  and 
weigh  it  firft  in  the  Air,  and  then  in  the  Liquor  you 
intend  to  examine ;  and  (proceeding as  in  Exper.  1 .) 
you  will  thence  find  the  Specifick  Gravity  of  that 
Body  in  reipedt  of  the  Fluid,  and  confequently  of  the 
Fluid  in  relpefl  of  that  Body  ;  And  therefore  pitch¬ 
ing  on  that  Body  as  your  common  Standard,  ’tiseafy 
to  compare  the  Weight  of  all  Liquids  of  the  firft 
kind  in  Reference  to  it ;  for  thofe  in  which  the  Body 
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weighs  lefs,  will  be  the  heavier  Liquors :  And  thofe 
in  which  it  weighs  more,  lighter ,  in  proportion  to 
the  Decreafe  or  Increafe  of  the  Weights  of  your 
Standard  in  the  Fluid. 

2.  But  to  find  the  Weights  of  Jlrong ,  briny  Sea¬ 
water,  [aline  Menftrua ,  and  all  acid  Spirits  and 
Stygian-waters ,  as  the  Oil  of  Vitriol,  Aqua-fortis, 
ho.  ’twill  be  neceflary  to  employ  a  heavier  Body 
for  your  Standard ;  and  therefore  in  fuch  weigh 
either  a  Piece  of  Rock-Chryjlal ,  or,  which  will  do 
as  well,  white  Marble ,  or  a  Piece  of  [olid  Glafs, 
fuch  as  the  Tobacco- Hoppers  of  that  Metal,  bV. 
which  being  more  ponderous,  wdll  fink  in  thefe 
Liquors,  in  which  Amber  or  Wax  will  not;  and 
proceed  as  above  in  the  former  Part  of  this  Ex¬ 
periment. 

USES. 

1.  By  thefe  Experiments,  the  Goodnefs  of  all 
kinds  of  Liquors  may  be  examined:  For,  as  to 
the  firft  kind  of  Liquors  before-mentioned,  ’tis 
probable,  the  more  fine  and  fpirituous  they  are, 
the  lighter  they  will  be,  and  the  more  your  Piece 
of  Amber  or  Sealing-wax  will  weigh  in  them ; 
which  having  once  weighed  in  fome  Liquor  of  the 
kind,  that  you  were  allured  was  good,  the  Weight 
of  your  Piece  in  that,  may  be  the  Standard  to  com¬ 
pare  others  by.  But  the  latter  fort  of  Liquors  will 
require  a  contrary  way  of  Ejiimation ;  for  the  more 
ponderous  they  are,  the  better  they  may  be  judged 
to  be  ;  and  confequently,  the  lefs  your  Piece  of 
Marble  or  Glafs  weighs  in  them,  the  greater  Degree 
of  Goodnefs  you  may  conclude  them  to  contain. 
By  weighing  alfo  the  Solid  in  a  Parcel  of  any  kind 
of  thefe  that  you  have  proved  as  good,  its  W eight 
may  be  the  Standard,  to  compute  the  Goodnefs  of 
thofe  of  the  fame  Sort  of  Liquors. 

2.  Hence  alfo  you  may  molt  accurately  difeover, 
whether  you  are  impofed  upon  by  the  Merchant , 
Vintner ,  tsfe.  or  Dijliller ,  in  Quantities  of  Wine  or 
Spirits  which  you  have  bought  on  the  Credit  of  the 
Sample  that  waslhewed  you  to  examine  ;  for  if  you 
find  that  the  Specifick  Gravity  of  the  whole  Velfel 
fent  you  home ,  is  different  from  that  Parcel  which 
you  tried ,  you  may  be  allured,  that  ’tis  fome  way 
mix’d  and  adulterated. 

3.  The  Chy milt  alfo  may  by  this  Means  adjult 
his  Menjlrua  for  the  dilfolving  of  Mineral  or  Me- 
tallick  Bodies  to  the  belt  Advantage  ;  by  fo  tem¬ 
pering  them  (either  by  weakening  their  Strength, 
or  increafing  it)  that  they  lhall  prove  the  molt  expe¬ 
dite  Difl'olvents  :  For  many  know  very  well, that  a 
Menjlruum  may  as  well  be  too  Itrong,  as  too  weak  : 
And  therefore  the  Specifick  Gravity  of  an  apt  Men¬ 
jlruum  may  perhaps  be  the  belt  Guide  to  proportion 
another  for  the  fame  Purpofe. 

V.  To  find  the  [olid  Content  of  any  [mail  Body,  tho> 

never  fo  irregular  ( if  it  be  heavier  than  Water ) 

by  weighing  it  in  Water. 

Mr.  Boyle,  by  many  curious  Trials,  found  that 
a  Cubic  Inch  of  Water  is  equal  in  Weight  to  about 
256  Grains,  or  half  an  Ounce,  and  16  Grains 
Troy ;  which  Number  of  Grains  is  very  happy  for 
fuch  Trials,  becaufe  of  its  many  aliquot  Parts  j  and 
alfo,  becaufe  every  32  Grains  anfwers  to  juft  one 
Eighth  of  an  Inch. 

Suppofe  therefore  you  weigh  a  Body  firlt  in  Air, 
and  then  in  Water,  and  lhall  find  it  in  the  latter 


Medium  to  lofe  of  its  Weight  in  Air  juft  256 
Grains,  or  half  an  Ounce  fixteen  Grains ;  you  may 
conclude  that  the  lolid  Content  of  that  Body  is 
juft  one  Cubick  Inch ;  and  if  it  lofe  but  half,  or 
one  quarter,  or  one  Eighth  of  that  Number  of 
Grains,  the  Content  is  half,  one  quarter,  or  one 
Eighth  of  a  Cubick  Inch.  So,  on  the  other  fide,  if 
it  lofe  more  than  256  Grains,  as  two,  three  or  four 
times  that  Weight,  its  folid  Content  will  be  ac¬ 
cordingly  two,  three  or  four  Cubick  Inches.  The 
like  alfo  is  true  of  all  other  proportional  Decre¬ 
ments  of  the  Bodies  Weight,  in  Comparil'on  of  256, 
the  Standard  for  one  Cubick  Inch. 

The  Rea  fori  of  this  Procefs  is  clear  enough,  if 
we  confider  that  every  Body  weighed  in  Water 
lofes  there  fo  much  of  its  Weight  as  the  Water 
amounts  to,  which  is  equal  to  that  Body  in  Bulk  ; 
or  in  other  Words,  that  it  weighs  lefs  in  Water 
than  in  Air,  by  the  Weight  of  as  much  Water  as 
is  equal  to  the  Body  in  Bulk,  which  is  the  Fun¬ 
damental  Theorem  of  all  Hydrofta ticks,  and  is 
Mathematically  demonftrated  by  Archimedes ,  and 
Phyfically  by  Mr.  Boyle ,  in  his  Hydrofiatical  Pa¬ 
radoxes. 

And  fince  alfo,  as  is  before  declared,  a  Cubick 
Inch  of  Water  weighs  exadly  256  Grains,  what 
every  Body  lofes  in  Water,  juft  that  Sum  (of  its  for¬ 
mer  Weight  in  Air)  mult  needs  be  in  Solid  Content 
equal  to  a  Cubick  Inch  ;  for  the  Decrement  of  its 
Weight  is  equal  to  the  Weight  of  fo  much  Water 
as  its  Bulk  takes  up  (by  the  univerfal  Theorem)  and 
that  is  found  to  be  in  Weight  256  Grains,  which  is 
exadtly  equal  to  one  Cubick  Inch  ;  therefore  the 
Content  of  that  Body  is  juft  fomuch. 

USES. 

This  is  more  exadl  than  any  Menfuration  can 
be  for  fmall  Bodies ;  ’tis  very  expeditious,  and 
may  be  of  good  Ufe  (befides  its  Curiofity)  in  a 
great  many  Cafes,  as  is  obvious  to  any  thinking 
Perfon. 

VI.  To  find  the  folid  Content  of  a  Body  lighter  thart 

W iter ,  by  its  W eight  in  that  Medium. 

This  Experiment  will  have  two  Cafes. 

1.  When  the  Body  to  be  meafured  will  not  be 
injured  by  the  Contact  of  the  Water,  weigh  the 
Body  in  Air ;  and  then  take  a  Piece  of  Lead,  or 
fome  fuch  heavy  Metal,  and  of  a  known  and  even 
Weight  (as  fuppofe  a  Penny-weight,  or  half  a 
Penny- weight,  bY.  to  avoid  Fractions)  and  capa¬ 
ble  of  finking  your  Body  in  Water.  Weigh  your 
Lead  in  Water,  and  fubftradt  that  Weight  from  its 
Weight  in  Air,  and  keep  the  Remainder  as  the  Spe¬ 
cifick  Weight  of  your  Piece  of  Lead  in  Water. 
Th's  done,  fallen  your  Lead  with  Horfe-hair  to 
the  Body  you  intend  to  meafure ;  and  weighing 
the  Aggregate  alfo  in  Water,  fubftradt  this  laft 
Weight,  from  that  juft  now  found  in  Air,  and  the 
Difference  will  be  the  Specifick  Weight  of  thefaid 
Aggregate  in  Water  ;  and  laftly,  fubftradt  from  it 
the  Specifick  Weight  of  the  Lead  alone  in  Water, 
and  the  Remainder  is  the  Weight  of  the  light  Body 
you  intend  to  meafure,  or  to  find  the  Solid  Con¬ 
tent  of ;  which  is  eafily  done  by  the  Procefs  in  the 
clofe  of  the  fifth  Experiment:  For  this  laft  found 
Weight  being  divided  by  256,  or  by  its  half,  one 
quarter,  bV.  will  accordingly  give  you  the  Body’s 
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Solid  Content,  in  entire,  half,  or  quarters  of  Cu-  (how  to  find  the  Content  of  the  Part  of  a  Ship 

that  is  under  Water  doth  not  belong  to  this  Place, 
but  it  may  be  eafily  enough  done  by  one  verfed 
in  folid  Menfuration).  'Tis  found  by  Experience, 
that  a  Cubick  Foot  of  Water  weighs  76  Pound 
Troy ;  and  Archimedes  hath  demonftrated,  that  as 


bick  Inches. 

Example. 

Becaufe  this  laft  Procefs  hath  fomething  of  Diffi¬ 


culty  in  it  (efpecially  to  a  young  Hydrojlatitian )  much  Water  as  is  equal  in  Bulk  to  the  Part  of  the 
I  will  fubjoin  the  following  Example,  which  will  floating  Body  that  is  under  Water,  is  in  Weight 
ferve  not  only  to  enlighten  this,  but  many  other  equal  to  the  whole  floating  Body.  Therefore  ’tis 

plain,  that  to  folve  this  Problem,  you  need  only 
Grains .  multiply  100000  by  76  (which  is  7600000)  and 

the  Product  is  the  Weight  of  the  whole  Ship  in 
Pounds  Troy. 


Rules  of  this  nature. 


240 


220 


020 


271 


>251 


t.  A  Cube  of  Oak,  which  was  made  with 
great  Exadtnefs  by  a  good  Workman, 
weighed  in  Air 

2.  APiece  of  Lead  juft  half  an  Ounce  (to> 

make  it  fink)  weighed  S 

3.  The  Lead  in  Water  weighed 

Which  fubtra&ed  from  240,  the  Lead’s 
Weight  in  Air,  left  for  its  Specifickj 
Weight  in  Water  d> 

'.I'.  ;  %  i  ... 

4.  The  Aggregate  of  the  Wood  and  Lead’s  £  , 

Weight  in  Air  was  $  433  ; 

5.  The  Weight  of  the  Aggregate  in  Water?  j6a 

was  J 

6.  Which  fubtra&ed  from  the  Weight  of  ' 
the  Aggregate  in  Air  433  and  a  half  left  1 

7.  The  Specifick  Weight  of  the  Lead  in 
Water  (viz.  20 )  being  fubtraded  from 
which  laft  Remainder  I  left  for  the 
Weight  of  the  Cube  in  Water 
Which  laft  Number  wants  but  4  Grains  and  a 

half  of  256,  the  Stand  before-mentioned,  viz.  of 
the  Weight  in  Grains  of  a  folid  Inch  of  Water. 

CASE  2. 

When  there  is  Danger  of  injuring  the  Body  by  its 
either  being  difl’olved  by  Water,  or  elfe  admitting 
it  too  much  into  its  Pores,  you  may  ufe  Oil  of 
Turpentine  inftead  of  Water  j  only  inftead  of  the 
Standard  256  Grains  for  a  Cubick  Inch,  you  muft 
ufe  221,  for  that  Mr.  Boyle  found  a  Cubick  Inch 
of  that  Oil  to  weigh ;  and  therefore  proceed  alto¬ 
gether  as  in  the  laft  Cafe,  only  ufe  Oil  inftead  of 
Water,  and  divide  the  Weight  of  your  Solid  in 
Oil  of  Turpentine,  by  221,  and  the  Quotient  will 
give  the  Contents  of  it  in  Cubick  Inches  or  Parts 
of  an  Inch. 

You  may  alfo  in  fome  Cafes,  having  firft  found 
the  Weight  of  the  Body  you  would  examine  in  Air, 
over-lay  it  carefully  with  a  Coat  of  Bees- wax,  to 
keep  it  from  being  injur’d  by  the  Water,  and  ha¬ 
ving  then  found  the  Weight  of  the  Bees-wax  ufed 
to  cover  it  ( which  is  eafily  done  by  weighing  the 
Body  again  when  covered,  and  then  from  that 
Weight  lubtrading  the  Weight  of  the  naked  Body 
before  found)  fink  it  in  Water  with  a  Piece  of  Lead 
as  before  taught ;  andoblerving  the  Weight  of  the 
Aggregate,  then  proceed  with  the  remaining  Part 
of  the  Experiment,  as  in  Cafe  1 . 

VII.  To  find  the  Weight  of  any  Floating  Body , 
though  never  fo  great ,  by  knowing  what  Part  of 
it  is  under  IVater. 

Suppofe  a  Ship  fhould  have  under  Water  a 
Part  of  its  Hull  equal  to  100000  Cubick  Feet,  I 
choofe  fuch  a  round  Number  to  avoid  Fractions, 
VOL.  II. 


A  T  ABLE  of  the  Specifick  Gravity  of  Bodies  in 
Proportion  to  Water ,  from  Mr.  Boyle,  and  my 
own  Experiments. 

Proportion. 


Amber 

as  1,  04  to  1 

Agate 

as  2,  64  to  1 

Allom  Stone 

as  2,  18  to  1 

Antimony  (Hungarian) 

as  4,  07  to  1 

Antimony  Crude,  which  Teem’d  > 
to  be  very  good  C 

as  4,  to  1 

Regulus,  made  of  that  above,?  A 

and  the  common  way  $  as  r 

Cinnabar  of  Antimony 

as  7  t  to  1 

Bezoar  Stone 

as  1,  48  to  1 

— ■  -  Another 

as  1,  64  to  1 

A  fine  Oriental  one 

as  x ,  53  to  1 

- Another 

as  1,  34  to  1 

A  Piece  of  caft  Brafs 

as  7  f  to  1 

Anold  BrafsGold  Weight(mark’d  ? 

xxxiii.)  5 

as  8,  83  to  1 

A  Piece  of  hammer’d  Brafs 

as  8,  66  to  1 

Coral  red 

as  2,  63  to  r 

Chryftal 

as  2,  21  to  1 

Cornelian 

as  3,  29  to  1 

Calculus  humanus 

as  1,  72  to  1 

- Another 

as  1,  47  to.  1 

• - Another 

as  1,  57  to  1 

Coco-Shell 

as  r,  34  to  i 

Native  Crabs -Eyes 

as  1,  89  to  1 

Artificial  Crabs- Eyes 

as  2,  48  to  1 

Calx  of  Lead 

as  8,  94  to  1 

Copper  Stone 

as  4,  09  to  r 

Copper  Ore 

as  4,  13  to  1 

Copper  Ore  rich 

as  4,  17  to  1 

An  old  Copper  Half-penny  • 

(Charles  II’s  Coin)  _< 

>  as  9,  to  1 

Common  Cinnabar 

as  8,  to  1 

Cinnabar  of  Antimony 

as  7,  03  to  1 

• - Another  Piece 

as  7,  06  to  1 

Coral  white 

as  2,  54  to  r 

Chalk,  found  by  Dr.  Slare  to  be 

as  1,  to  1 

Gold  Ore,  not  rich,  from  India 

as  2,  63  to  1 

- Another  Lump  of  the  fame 

ajs  2,  55  to  1 

An  old  Jacobus 

as  1 8  J  to  1 

A  Piece  of  Gold  Commonwealth 

?  %  { 

Coin 

r  as  17  £  to  1 

The  Gold  of  a  Seal 

as  16  1  to  1 

Granatiminera 

as  3,  1  to  x 

Granate  Bohemian 

as  4,  36  to  r 

A  Piece  of  common  Glafs  Coffee-  ?  _  ,  . 

Difh  of  a  brown  Colour 

^  S3  4  j  LU  L 

Hematites  Englifh 

as  3,  76  to  1 

A  Hone  to  fet  Razors  on 

as  2,  96  to  1 

An  Icicle  broken  from  a  Grotto,  ? 

found  by  Dr.  Slare  to  be 

^  ds  i)  19  10  I 

Ivory 

as  1,  91  to  1 

A  Piece  ofburntor  roafted  Iron  Ore  as  3  4  to  1 

6  U 

A  Piece 

S  P  E 


.  S  P  E 


") 


as 


A  Piece  of  hammer’d  Iron  (per¬ 
haps  Part  Steel) 

Lapis  manati 
Lapis  Lazuli 
Lapis  Calaminaris 
Lapis  Judaicus 
Lead  Ore 

Lead  (an  ordinary  Piece) 

• - Another 

Lead  Ore  from  Cumberland ,  rich 
A  good  Load-ftone 

- Another 

Marcafites 

- - Another  from  Stalbridge 

Mercury  revived  from  the  Ore 
Manganefe 

Mineral  ( Cornijh )  fhining  like  a? 

Marcafite  $ 

Marble  white 
Ofteocolla 
Pearl  (a  large  one) 

Fine  Orient  Seed  Pearl 
Rhinoceros- Horn 
Sulphur  vive 
— Another  very  fine  from  Germany  as 


Proportion. 

7  I  to  i 

as  2,  86  to  i 

as  2,  98  to  1 

as  4,  92  to  1 

69  to  1 

14  to  1 

j  to  1 

42  to  1 

54  to  1 

75  to  1 

93  to  1 

45  to  i 

5  o  to  1 

to  1 


as  2, 
as  7, 
as  1 1, 
as  x  1, 
as  7, 
as  4, 
as  4, 
as  4, 
as  4, 
as  14 


Logg-wood  - 

Box  > - 

Red- wood  - 

Speckled  Virginia-uiood 

Lignum  Vitae  - 

Pitch  - 

Pit-Coal  of  Staff  or  djlrire 

Glafs  Bottle  - 

Stone  Bottle  ■ — 

Ivory  - — — > 

Alabafter  - 

Brick  - 


Proportion . 

- ■  9*3 

— *  x°3* 

—  1031 

-  1313 

— •  G27 

- - -  1150 

1 240 
— —  2666 

-  1777 

- -  1826 

—  1872 

—  1979 

- -  2029 

2049 


as  3,  57  to  1 
as  9,  06  to  x 


as  2, 
as  2, 
as  2, 
as  2, 
as  1, 
as  2, 


as  2, 


Slate  ( Irijh ) 

A  Silver  Half-crown(K./Fx7//<zw’s 
Coin) 

Silver  Ore,  choice  from  Saxony 

- - Another  Piece 

A  Whetftone,  not  fine,  fuch  as 
Cutlers  ufe 

A  round  Pebble-ftone  (within  of  9 
Flint  S 

Talc,  aPiece  like  Lapis  Amianthus 
Talc  ( Venetian ) 

Talc  (Jamaican) 

New  EngliJh'T'm  Ore, Mr.  Hubert’s,  as  4, 


7  to  1 
24  to  1 
51  to  x 
75  to  1 
99  to  1 
to  I 
98  to  I 
49  to  i 


Heddington-Jlone ,  of  the  foft  lax  kind 

Burford-Jlone ,  an  old  dry  Piece - - 

P  aving-ftone ,  a  hard  Sort  from  about  Blaidon  246c 

Flint  - - — 

Black  Italian  Marble 
White  Italian  Marble 

Block-Tin  - 

Copper  - - 

Lead  —  ■- 

Quick- filver 


as  10,  75  to  1 

as  4,  97  to  x 
as  7,  to  1 


as  2, 

as  2, 

as  2, 
as  2, 
as  3 


74  to  1 

61  to  I 

28  to  I 
73  to  1 
to  1 
8  to  1 


Quick-filver,  another  Parcel  more  care¬ 
fully  weigh’d  1 

Claret  -  — 

Urine  ■  ■  ■  .  • — ^ 

Moil  Cyder,  not  clear  * — - - 

Sea-water,  clear  .  -  — — 

College  Plain  Ale  - -  - - 

Milk  -  - 

Sack  - - *  -  — 

Beer  Vinegar  - -  - - 


-  2542 
2704 
2718 

7312 

.  8843 

1 1 34S 
14019 

1 3595 

993 
i°33 
1017 
•  1028 
1028 

-  1031 

-  io33 

x°34 


A  Table  of  Specific k  Gravity ,  by  Mr.  J.  C.  from 
Philofophical  Tranfadions,  Numb.  199. 


Tin  Ore,  black,  rich 
Another  choice  Piece 
Tutty 
Tin  Glafs 

Vitrium  Antimonij  per  fe 
Vitriol  Englifh ,  a  very  fine  Piece 
Unicorns-horn,  a  Piece 
Human  Blood,  Mr.  Boyle  found 
Serum  of  the  Blood  to  Water,  he 
found  to  be 

Afphaltum,  Mr.  Boyle , 

Scotch  Coal 


as  4,  18  to  1 
to  1 
to  1 
55  to  1 
76  to  1 
88  to  I 
91  to  1 
7?  to  i 


as  5 
as  5 
as  9, 
as  4, 
as  1, 
as  1, 
as  1, 


Cork  — = — 

Saflafras-wood  - 

Juniper- wood  (dry) 
Plum-Tree  (dry) 

Maftic - 

Santalum  Citrin - 

Santalum  Album 
Santalum  Rubrum  • 
Ebony 


. . .  „  Lignum  Rhodium 

. .  3  0253  Lignum  Afphaltum 


as  1 

as  1 3 


,  14  to  1 


13  to  1 


A  Table  of  Specific h  Gravity ,  from  Philofophical 
Tranfadions,  Numb.  169. 


Pump-water 
Dried  Fir 
Dried  Elm  •- 


"Dried  Cedar  -  — 1 1  -  — 

Dried  Walnut  Tree  - - 

Crab  Tree  (meanly  dry)  - - - 

Afh,  meanly  dry  and  fappy  - - 

Heart  Afh,  pretty  well  dry’d  - -  - 

Maple  dry  . .  . 

Y ew  of  Knot  or  Root  fixteen  Y ears  old 
Beach  meanly  dry 


Oak  very  dry,  and  almoft  Worm-eaten  • 

Oak  a  Y ear  old,  but  fappy  - -  - 

Oak  (Heart)  found  and  dry  - - 

Another  Piece  — ■«  —  - 


Proportion. 

—  1000 
-  546 

—  600 

-  613 

-  631 

-  705 

-  734 

-  845 

755 

—  760 
854 

-  753 

.  870 

929 
'  932 


—  o - . 

Aloes  (I  believe  he  means  the  Wood  J  - 

Succinum  Pellucidum  - - -  - 

Succinum  Pingue  — — — • 

Jet  - -  * -  - 

The  Top  Part  of  a  Rhinoceros’s  Horn 

The  Top  Part  of  an  Ox-horn  - 

The  Blade-bone  of  an  Ox  -  - 

Calculus  humanus  - - -  * - 

Another . . .  — 

Another  -  - 

Common  Brimftone  -  — 

Borax  -  — 

A  fpotted  faditious  Marble  -  — 

A  Gally-pot  -  — 

Oyfter-fhell  - - -  - 

Murex-fhell  — -  ■■  ■  ■ 

Lapis  Manati - - -  — 

Selenitis 


Wood  petrefied  in  Lough  Neagh  in  Ireland 

Onyx-ftone- - -  -  — 

T  urcois-ftone  — — —  - - 

Englifi)  Agate  --- — - 


Proportion. 

237 

—  ■  -  482 

-  556 

— —  663 

—  849 
809 

— •  1041 

—  1128 
1  *  77 

— — i  1125 

—  1  *79 

-  11 77 

— •  1065 

- - 1087 

1238 
- 1242 
1840 
•  1656 

124P 

1433 
1664 
1811 
1 720 
x  822 
1928 
2092 
2590 
2270 
2322 

2341 

2510 
2508 
25x2 


Gram- 


S  P  E 


Graramatias  Lapi? 
Cornelian 
Corallachates 
Talc 
Coral 
Hyacinth  (Spurious) 
Jafper  (Spurious) 

A  Pellucid  Pebble 


Chryftallum  Difdiachafticum 
A  Red  Pafte 
Lapis  Nephriticus 
Lapis  Amiantus,  from  Wales 
Lapis  Lazuli 
A  Hone 
Sardaketes 
A  Granate 

A  Golden  Marchafite 
A  blue  Slate,  with  fhining  Particles  in  it 
A  Mineral  Stone,  yielding  one  Part  in  1 60  ^ 


of  Metal 

The  Metal  extracted  thence -  - - 

The  Silver  Ore  of  Wales  (as  it  is  reputed) 

The  Metal  thence  extra&ed  - - 

Bifmuth  -  - - 

Spelter  - - -  - - - 

Spelter  Soder -  - —  - 

jlron  of  a  Key  . — — —  — . 

Steel 

Caft  Brafs 


5 


Wrought  Brafs  — - 

Hammer’d  Brafs—— 

A  falfe  Guinea  — . * 

A  true  Guinea  >-  ■ 

Sterling  Silver -  — 

A  Brafs  Half  Crown  — . 

Ele&rum  (a  Britijh  Coin)  — 

A  Gold  Coin  of  Barbary  — 

A  Gold  Medal  from  Morocco 

A  Mentz  Gold  Ducat  — - 

A  Gold  Coin  of  Alexander’s  - 

A  Gold  Medal  of  Queen  Mary< - 

A  Gold  Medal  of  Queen  Elizabeth  — 
A  Medal  efteemed  to  be  near  fine  Gold* 


2650 

8500 
7464 
1 1 087 
9859 
7065 
8562 
7643 
7852 
8100 
8280 

8349 

9°75 

18888 
10535 
9468 
12071 
17S48 
18420 
18261 
18893 
1 91 00 

*9I25 

19636 


SPECIFICK  Medicines ,  are  fuch  as  have  a  pe¬ 
culiar  Virtue  againft  fome  Difeafe  ;  as  the  Quin¬ 
quina,  or  Cortex  Peruviana ,  hath  to  cure  Inter¬ 
mitting  Fevers :  And  Phyiicians  mention  in  their 
Books  three  kinds  of  Specifick  Medicines. 

1 .  Such  as  are  eminently  and  peculiarly  friendly 
to  this  or  that  Part  of  the  Body,  as  to  the  Heart, 
the  Brain,  the  Stomach,  (Ac. 

2.  Such  as  do  feem  toattrad,  expel  or  evacuate 
fome  determinate  Humour  by  a  kind  of  Specifick 
Power,  that  they  are  endowed  with.  Thus  Ja¬ 
lap  purges  watry  Humours,  Rhubarb  Bile,  (Ac. 
And, 

3.  Such  as  have  a  Virtue  to  cure,  by  fome  hid¬ 
den  Property,  this  or  that  particular  Difeafe. 

That  there  are  fuch  Medicines  as  thefe,  in  the 
latter  and  moft  proper  Senle  of  the  Word,  Mr. 
Boyle  makes  very  probable,  by  thefe  Realons. 

i.  The  concurrent  Teftimony  of  Experience 
both  Ancient  and  Modern.  Galen  promifed  a  Book 
On  this  Subjed,  but  it  is  loft  if  he  ever  wrote  it. 


s  p  e 


2.  ’Tis  manifeft  that  inconfiderable  Quantities 
of  Poifon.can  do  very  great  Mifchief,  and  produce 
great,  and  d'ifmal  Effeds,  without  any  manifeft 
Quality  appearing  to  be  in  them:  x4nd  therefore  by 
Parity  of  Reafon  one  would  conclude,  Medicines 
may  be  found  which  fhall  heal  and  do  good  the 
fame  way. 

3.  The  Teftimony  of  Phyficians  themfelves, 
who  in  their  Writings  do  always  mention  fome 
one  Specifick  or  other,  which  they  believed  was 
really  fuch. 

And  certainly  it  would  be  well  worth  while  to 
keep  an  account  of  the  Operations  of  as  many 
pretended  Specificks  as  can  come  to  any  Phyfician’S 
Knowledge,  and  by  no  Means  to  rejed  all  things 
of  that  Nature,  becaufea  Reafon  cannot  prefently 
be  given  for  the  Cure  ;  for  if  we  fhould  always  do 
fo,  we  muft  rejed  almoft  every  thing. 

SPECILLUM,  is  a  Surgeon’s  Inftrument  called 
ufually  a  Probe ,  by  which  he  fearches  the  Depths, 
Windings,  (Ac.  of  Wounds  and  Ulcers. 

SPECIOUS  Arithmetick  is  that  which  iscon- 
verfant  about  Quantities  defign’d  by  Species ;  i.  e. 
by  Letters  of  the  Alphabet,  in  Contradiftindion  to 
that  where  the  Quantities  are  exprefs’d  by  Num¬ 
bers,  and  is  called  Numerous  Arithmetick. 

SPECULUM  Ani,  in  Surgery ,  an  Inftrument 
to  dilate  the  Fundament,  examine  Sores,  extrad 
Bones,  or  let  out  any  peccant  Matter  that  may  be 
lodged  there. 

SPECULUM  Lucidurm  See  Septum  Lucidum. 
SPECULUM  Matricis ,  in  Surgery,  an  Inftru¬ 
ment  ufed  in  examining  corrupted  Places  in  the  Na¬ 
tural  Parts  of  Women. 

SPECULUM  Oculi,  the  Apple  or  Pupil  of  the 
Eye.  See  Aranea  Tunica  Oculi. 

SPECULUM  Oris.  See  Dilatatorium. 

SPELL,  a  Sea  Word ,  fignifying  to  let  go  the 
Sheats  and  Bowlings  of  a  Sail  (chiefly  the  Mifien) 
and  bracing  the  Weather-Brace  in  the  Wind,  that 
the  Sail  may  lie  loofe  in  the  Wind.  This  is  done 
when  a  Sail  hath  too  much  Wind  in  it,  and  there 
is  Danger  of  wronging  the  Maft.  This  Word  is 
moftly  ufed  about  the  MiJJen  fail :  For  there  inftead 
of  faying  take  in  the  MJfen  and  peak  it  up ,  they 
fay  in  one  Word  Spell  the  MiJJen. 

To  do  a  Spell  alfo  with  them,  fignifies  doing  any 
Work  fora  fhort  time,  and  then  leaving  it :  There¬ 
fore  a  Frejh  Spell  is  when  frefh  Men  come  to  work  ; 
and  to  give  a  Spell ,  is  all  one  as  to  fay  work  in  fuch 
a  one’s  Room. 

SPENT.  The  Seamen  fay  a  Ship  hath  Spent 
any  Maft,  or  Yard,  when  it  is  broken  down  by 
foul  Weather,  or  any  fuch  Accident :  But  if  it  be 
done  by  an  Enemy’s  Shot  in  Fight,  they  fay, 
fuch  a  Yard  or  Majl  ivas  Jbot  by  the  Board. 

SPERMATICK  Vejels ,  and  Parts ,  are  thofe 
Arteries  and  Veins  which  bring  the  Blood  to, 
and  Convey  it  from  the  T efticles :  Likewife  thofe 
Veflels  through  which  the  Seed  pafles  :  Likewife 
all  whitilh  Parts  of  the  Body,  which  becaufe  o  f 
their  Colour,  were  anciently  thought  to  be  made 
of  the  Seed.  Of  this  Sort  are  the  Nerves,  Bones, 
Membranes,  Griftles,  (Ac. 

SPERMATOCELE  [of  ««»>/**■  Seed,  and 
Gr.  a  Rupture ]  a  Rupture  caufed  by  the  Contrac¬ 
tion  of  the  Veflels  which  ejedt  the  Seed,  and  its 
falling  down  into  the  Scrotum . 


SPHA- 


S  P  H 


S  P  H 


SPHACELUS  [>*«£***«<,  Gr.]  isafudden  Ex¬ 
tinction  of  Life  and  Senfe  in  every  Part. 

SPH/ENOID ALIS  Sutura ,  is  a  Suture  that  fur- 
rounds  the  Os  Sphcenoides ,  feparates  it  from  the  Os 
Occipitis ,  from  the  Or  Petrofum>  and  from  the  Os 
Front  is. 

SPHASNOIDES  [<rPws»AV,  Gr.  ]  is  a  Bone 
of  the  Cranium ,  common  both  to  the  Skull 
and  the  upper  Jaw ;  it  is  of  a  very  irregular 
Figure,  and  is  fituated  in  the  middle  of  the  Balls 
of  the  Skull,  and  is  joined  to  all  the  Bones  of  the 
the  Cranium  by  the  Sutura  Spcenoidalis ,  except  in 
the  middle  of  its  Sides,  where  it  is  continued  to  the 
OJfa  Petrofa ,  as  if  they  were  one  Bone.  This 
Bone  has  a  fmall  Protuberance  in  the  middle  there¬ 
of,  from  which  the  Mufcles  of  the  Uvula  arife  : 
On  its  Inlide  it  has  four  Procefles  called  Clinoides. 
Betwixt  the  two  Tables  of  this  Bone,  under  the 
Celia  T urica ,  there  is  a  Sinus  divided  in  two  in  the 
middle,  which  opens  by  two  Holes  into  the  Cavity 
of  the  Noftrils.  In  this  Bone  fome  fay  there  are 
alfo  twelve  Holes  ;  by  the  firft  and  fecond  pafs  the 
Optick  Nerves,  by  the  reft  pais  other  Nerves  for 
the  Motion  of  other  Parts,  as  alio  of  Veins  and 
Arteries. 

SPHiENOPALATlNUS  is  a  Mufcle  of  the 
Gar gar  eon ,  which  defcends  from  a  round  flefhy 
Origination,  at  a  Procefs  of  the  Os  Sphanoides , 
which  is  in  a  direct  Line  between  the  Ala  Vefperti- 
lionis ,  and  ProceJJus  Styloides ,  thence  it  becomes  a 
round  flelhy  Belly  in  half  its  Progrefs,  grows  lefs 
again  near  its  lateral  Infertion  to  the  pofterior  Part 
of  the  Gar  gar  eon. 

This  with  its  Partner  acting,  draw  the  Garga- 
reon  with  the  Uvula  upwards  and  backwards,  which 
hinders  the  mafticated  Aliment  from  Regurgitating 
through  the  Foramina  Narium  in  Deglutition. 

SPHAENOPHARING/EUS  [of  and 

<pdpv y?,  Gr.]  is  a  Pair  of  Mufcles  arifing  from  the 
Sinus  of  the  inner  Wing  of  the  Os  Cune  forme ,  and 
going  obliquely  downwards,  is  extended  into  the 
Sides  of  the  Gullet  ;  it  dilates  the  Gullet. 

SPHAENOST APHYLINUS  [of  «■**•*.**  and 
reMpiAij,  Gr.  a  Grape ]  a  Mufcle  of  the  Pharynx 
defcending  from  a  round  flefhy  Origination  near 
the  Root  of  a  Procefs  of  the  Os  Sphcenoides ,  and 
implanted  in  the  pofterior  Part  of  the  Uvula ,  where 
it  joins  its  Partner.  TheUfeofit  is  to  aflift  in 
drawing  the  Uvula  upwards  and  backwards,  and  to 
hinder  the  mafticated  Aliments  to  pafs  into  the  Fo¬ 
ramina  Narium  in  Deglutition. 

SPH/ENOIS.  See  Os  Cuneforme. 
SPHjTNOPTERIGOPALATINUS.  See 
Pterigopalatinus . 

SPHAGITIDES  [<rp*yMA?5  Gr.]  according  to 
fome,  are  the  Jugular  Veins  in  the  Neck. 

SPHERE  [rqtttfcc,  Gr.]  is  a  Solid  Body  made 
by  the  Rotation  of  a  Semicircle  about  its  Dia¬ 
meter. 

i.  All  Spheres  are  to  one  another  as  the  Cubes 
of  their  Diameters.  For  under  the  Word  Cy Under 
you  will  find  it  proved,  That  Cylinders  whofe  Alti¬ 
tudes  are  equal  to  the  Diameters  of  their  Bafesy  are  in 
Proportion  to  each  other  as  the  Cubes  of  their  Diame¬ 
ters  ;  which  is  thus  exprefs’d,  %r  d  dd\  rDDD:: 
ddd:  D  D  D.  Wherefore,be  the  Ratio  of  a  Sphere 
to  a  Cylinder  of  the  fame  Diameter  and  Height  to  it, 
what  it  will  [and  what  it  is,  is  fhewn  in  another 
Place)  call  it  y :  Therefore  i  r  ddd  :i  rDDD  :: 


'^r  y  d  d  d%ry  DDD.  But  4  r  yd  d  d  :  ryDDD  :: 
d  d  d:DDD.  That  is,  Spheres  are  to  each  other 
as  the  Cubes  of  their  Diameters,  E.  D. 

2.  The  Solidity  of  a  Sphere  is  equal  to  the  Sur¬ 
face  multiplied  into  one  Third  of  the  Radius  ;  as  is 
proved  from  Cor.  1.  of  Prop.  4.  in  the  Word  Cy¬ 
linder. 

3.  A  Sphere  is  equal  to  two  Thirds  of  a  Cylin¬ 
der,  having  the  Diameter  of  its  Bafe  and  its  Axis 
equal  to  that  of  the  Sphere ;  i.  e.  a  Sphere  is  two 
Thirds  of  the  Cylinder  circumfcribed :  And  the 
Surface  of  the  Sphere,  and  the  curved  one  of  the 
Cylinder  circumfcribing  it,  is  the  fame  in  Quan¬ 
tity  ;  as  is  proved  in  Cylinder ,  Prop.  4.  and  Co¬ 
rollaries  j  as  alfo  very  briefly  under  the  Word  In - 
divijibles. 

4.  The  Surface  of  the  Sphere  is  equal  to  four 
times  the  Area  of  a  great  Circle.  See  Cylinder 9 
Prop.\.  Core//.  Wherefore  add  10  the  Cu-v  ,d 
Surface  of  the  Cylinder  its  two  circular  Bales,  and 
that  will  make  fix  great  Circles  of  the  Sphere :  So 
that  the  Surface  of  the  Sphere  is  but  two  Thirds 
of  the  whole  Surface  of  the  Cylinder.  See  alfo 
Cylinder. 

An  entire  Sphere  of  Glafs^  will  unite  the  parallel 
Rays  of  any  Objedt  at  the  Diftance  of  near  its  Semi¬ 
diameter  behind  it.  Molyneux  Dioptr.  p.  93. 

SPHERE.  1.  The  Surface  of  a  Sphere  is  equal 
to  the  Periphery  of  a  great  Circle,  multiplied  by  its 
Diameter.  Hayes ,  p.  37. 

2.  The  Area  of  any  Segment  of  a  Sphere  cut  off 
by  a  Plane,  or  by  two  Planes  which  are  parallel, 
is  to  the  whole  Spherical  Surface,  as  the  intercepted 
Portion  of  the  Diameter  is  to  the  whole  Diameter. 
Wherefore  putting  r  =  Radius,  c  =  Periph.  and 
*  =r  the  intercepted  Diameter;  the  Area  of  any 
Segment  may  be  found  by  this  Proportion. 


2  r:x  ::  2  r  c:  cx. 


The  Part  of  the  Sphere’s  Surface  contain’d  be¬ 
tween  the  Semicircular  Arks  of  any  two  ( Great J 
interfering  Circles,  is  to  the  whole  Surface  as  the 
Angle  of  Inclination  of  the  Planes  of  thofe  Circles 
is  to  four  right  Angles. 

3 .  When  the  Diameter  of  anjrSphere  is  equal 
to  the  Radius  of  any  Circle,  then  the  Area  of  that 
Circle  will  be  equal  to  the  Surface  of  the  correfpon- 
ding  Sphere. 

4.  The  Convex  Area  of  a  Cylinder  circumfcri- 
bringa  Sphere  of  the  fame  Diameter  with  its  own 
Altitude  (which  in  this  Notation  will  be  zrc)  is 
Quadruple  of  the  Area  of  the  Bafe  ;  and  confe- 
quently  —  to  the  Area  of  the  Surface  of  the  Sphere, 
and  the  Surface  of  an  Hemifphere  is  =  to  twice 
the  Area  of  one  of  its  great  Circles. 
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5.  Supppfe  the  Square  A  L,  together  with  the 
Semicircle  A  B  D,  to  revolve  round  A  D  as  an 
Axis  j  then  will  the  Line  K  L  generate  a  Cylin- 
driek  Surface  =  to  the  Hemifpberical  one  genera¬ 
ted  hy  the  Semicircle  (by  3 )  ;  Wherefore  if  any 
Point,  as  M,  be  affigned,  and  through  it  P  N  be 
drawn  Normal  to  AD;  I  fay,  the  Surface  or  Ring 
deferibed  by  K  N,  will  be  equal  to  the  Segment 
defcribed  by  the  Ark  A  M.  For  the  Ring  defcribed 
by  K  N,  will  be  to  the  whole  Cylindrick  Surface, 
defcribed  by  KL,asKN,  K  L.  And  the  Segment 
made  by  the  Revolution  of  the  Ark  A  M,  is  to  the 
whole  Spherick  Surface,  as  A  P,  A  D,  that  is,  as 
K  N,  K  L.  Wherefore,  &c. 

About  the  Dimenfions  of  the  Sphere  and  Cy¬ 
linder  ;  fee  Dr.  fVallis  in  Pbilofophical  TranfaCtiens, 
Numb.  263,  p.  547. 

SPHERE  of  Activity,  of  any  Body,  is  that  de¬ 
terminate  Space  or  Extent  all  round  about  it,  to 
which,  and  no  farther,  the  Effhivlwns  continually 
emitted  from  that  Body  do  reach,  and  where  they 
operate  according  to  their  Nature.  Thus  we  fee 
the  Magnetical  Effluvia  have  certain  Bounds  and 
Limits,  beyond  which  they  will  have  no  Influence 
to  turn  or  to  attract  the  Needle :  But  where-ever  a 
Needle  be  placed,  fo  as  that  it  can  be  moved  by  a 
Loadflone,  it  may  be  laid  to  be  within  the  Sphere  of 
Activity  of  the  Stone. 

A  Right  SPHERE,  is  one  where  the  Equator 
cuts  the  Horizon  of  the  Place  at  right  Angles. 

A  Parallel  SPHERE,  is  where  the  Equator  is 
parallel  to  the  Senfible  Horizon,  and  in  the  Place  of 
the  Rational. 

An  Oblique  SPHERE,  is  where  the  Equator  cuts 
the  Horizon  Obliquely. 

Arm  illary  SPHERE,;?  in  Aftronomy,  is  an  In- 
/fr/y'/aV/ SPHERE,  s  ftrument  representing  the 
feverai  Circles  of  the  Sphere  in  their  Natural  Or¬ 
der,  and  ferving  to  repreiept  or  give  an  Idea  of  the 
Office  and  Pofition  of  each  ther  eof,  and  to  folve  the 
various  Phenomena  relating  to  it. 

.SPHERICK  Geometry ,  qx  Projection,  is  the  Art 
of  deferibing  on  a  Plane  the  Circles  of  the  Sphere, 
or  any  Parts  of  them  in  their  juft  Pofition  and  Pro¬ 
portion,  and  of  mealuiing  their  Arks  and  Angles 
when  projeded. 

As  an  Introdudion  to  which,  you  mult  under- 

Rand. 

PROPOSITIONS. 

X.  If  a  Cone ,  as  A  B  C,  be  cut  by  a  Plane,  either 
by  the  Axis ,  or  through  the  Vertex ,  the  Section  will 
be  a  Triangle. 


A 


For  the  Point  A  is  the  Vertex  of  the  Cone,  and 
will  be  fo  of  the  Triangle,  and  B  C  is  a  right  Line, 
becaufe  ’tis  the  Diameter  of  the  Circle  of  the  Bale, 
and  A  B  and  A  C  mult  be  Right  Lines,  becaufe 
the  Surface  of  the  Cope  will  be  defcribed  by  either 
of  them j  wherefore  the  Sedion  ABC  isa  Trian¬ 
gle.  jg.  E.  D. 

II.  If  a  Cone,  as  ABC,  be  cut  by  a  Plane  parallel 
to  its  Bafe ,  the  Section  ef  g  hygillbe  a  Circle . 


A 


For  let  F  be  th  Center  of  the  circular  Bafe,  then 
will  A  F  be  the  Axis  ;  and  if  the  Cone  be  cut  by 
the  Axis,  the  Sedion  ABC  will  be  a  Triangle. 
Let  eg,  the  Diameter  of  the  Sedion,  be  drawn, 
cutting  the  Axis  in  i,  wherefore  .e  gj  the  Diameter 
of  the  Sedion,  will  be  parallel  to  B  C,  the  Dia¬ 
meter  of  the  Bafe. 

And  confequently, 

A  F  :  F  B  : :  A  i :  i  e :  and 
as  A  F  :  F  C A  i:  ig. 

Wherefore,  by  Inver fe  Proportioning  ex  a  quo,  as 
F  C  :  F  B  ::  i  g  :  i  e. 

But  BF=:F  C  ',  therefore  i  e  ~i  g. 

And  the  fame  Confequence  will  arife  if  you  take 
0  and  K,  any  two  other  Points  in  the  Bale  and  in 
the  Sedion ;  for  K  i  being  parallel  to  0  F,  and 
A  0  F  being  a  T riangle.  A  F  :  0  F  : :  A  i  :  K  i, 
but  as  A  F  :  F  B  : :  A  i  :  i  e.  Wherefore,  ex 
evquo,  .0  F  :  F  B  : :  K  i :  i  e.  And  therefore  K  i 
arid  /  e  are  equal  alfo,  and  confequently  the  Sedi¬ 
on  is  a  Circle  :  For  /  is  a  Point  from  whence  more 

6  X  than 
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than  two  Right  Lines  drawn  to  the  Curve  ehgf 
are  equal  ;  wherefore  that  Curve  muft  be  a  Circle. 
4  E.  D. 

Ill-  If  a  Scalenous  Cone  A  B  C  be  cut  by  a  Plane 
in  a  fubcontrary  Poftion  to  its  BaJ'e ,  the  Section 
D  E  H  will  be  a  Circle. 


A 


t.  The  Section  ABC  made  through  the  Axis, 
is  a  T riangle. 

2.  The  Triangle  A  E  D  is  fimilar  to  A  B  C, 
tho’  placed  a  contrary  way  (by  the  Suppofition, 
which  is  called  fubcontrary  Pofition.j 

3.  ED  being  the  mutual  Interfection  of  two 
Planes,  will  be  a  right  Line,  on  which  take  any 
Point,  as  (i)  and  through  it  draw  F  i  G  parallel  to 
B  C,  and  there  let  the  Cone  be  cut  alfo  ;  then  the 
Plane  that  cuts  it  being  parallel  to  the  Bafe  of  the 
Section,  F  H  G  muft  be  a  Circle,  and  F  G  a  Dia¬ 
meter. 

Now,  becaufe  both  thefe  Interfering  Planes 
are  Right  to  the  Plane  of  the  T  riangle  ABC,  their 
common  Interfection  I  H  will  alfo  be  a  right 
Line,  and  perpendicular  to  the  Plane  of  the  Tri¬ 
angle,  and  to  the  two  Lines  E  D  and  F  G.  And 
then,  becaufe  the  Triangles  ABC,  A  ED,  and 
A  F  G  are  all  Similar,  the  Angles  at  G  and  E  muft 
be  equal ;  and  the  Vertical  ones  at  i  being  fo  too, 
the  Triangle  F  E  /  muft  be  Similar  to  i  D  G. 
Wherefore  D  i  :  i  G  : :  F  i :  i  E  ;  therefore  U  D  /  E 
=  U  F  i  G  ;  but  becaufe  F  G  is  the  Diameter  of 
a  Circle,  and  i  H  perpendicular  to  it,  and  termi¬ 
nated  at  the  Circumference,  ’twill  be  a  middle  Pro¬ 
portional  between  the  Segments  of  the  Diameter, 
and  have  its  Square  equal  to  the  Rectangle  F  i  G, 
(as  alfo  to  its  Equal  E  i  D) ;  wherefore  the  Point 
H  is  in  the  Circumference  of  a  Circle,  whofe  Di¬ 
ameter  is  D  E.  E.  D. 

DEFINITION  I. 


2.  A  Direct  Circle ,  whofe  Plane  is  directly  op- 
pofite  to  the  Eye,  or  when  the  Eye  is  in  the  Axis 
of  the  Plane. 

3.  A  Right  Circle ,  whofe  Plane  is  coincident 
with  the  Axis  of  the  Eye  j  or  with  the  vilual 
Rays. 

4.  An  Oblique  Circle ,  whofe  Plane  lies  oblique 
to  the  Axis  of  the  Eye,  fo  that  it  makes  unequal 
Angles  with  it. 

To  Project  the  Sphere  truly  in  Plano ,  is  a  Part  of 
PerfpeCtive ,  whereof  there  are  feveral  kinds;  but 
the  raoft  ufual  is  what  is  properly  called  the  Stereo¬ 
graphic  k)  or  folid  Projection  of  the  Sphere  ;  and  the 
Orthographic!)  or  the  Analemma  :  The  latter  of 
which  fee  in  Analemma. 

In  the  former,  the  Circles  of  the  Globe  are  drawn 
or  reprefented  on  a  Plane,  which  pafles  through  its 
Centre,  and  hath  the  Eye  fuppofed  to  be  in  the 
Pole,  or  90°  diftant  from  it ;  Projecting  the  feveral 
Circles,  or  Arcs  of  Circles  on  that  Plane,  or  on  any 
one  parallel  to  it. 

In  this  Projection,  if  a  Line  pafs  through  the 
Eye,  or  be  coincident  or  parallel  to  the  Axis,  it 
will  be  reprefented  by  a  Point. 

\f\l  O'  .«*•-> 

IV.  If  a  Line  be  direct  to  the  Eye ,  it  will  be  pro¬ 
jected  into  a  Right  Line ,  whoje  Parts  will  be  in 
the  fame  Proportion  to  one  another ,  as  thofe  of 
■  the  Primitive  Line ,  of  which  it  is  the  Repre- 
fentation. 


For  fince  the  Line  B  C /which  may  be  the  Dia¬ 
meter  of  a  parallel  Circle)  is  fuppofed  to  lie  paral¬ 
lel  to  D  F,  and  is  projected  into  it  from  the  Eye  at 
A,  if  you  draw  the  Lines  AD,  A  E,  and  A  F,the 
T riangles  A  B  G  and  A  D  E  will  be  fimilar  ;  as 
alfo  will  A  G  C  and  A  E  F  ;  wherefore  as  A  B  : 
A  D  : :  B  C  :  D  F  ;  and  as  A  B:  AD  : :  A  G : 
A  F. ;  alfo  as  A  G  :  A  E  : :  B  G  :  D  E  : :  G  C  : 
E  F .  Wherefore  as  the  whole  B  C  to  the  whole 
D  F  : :  the  Part  B  G  :  to  the  Part  D E  : :  G  C: 
EF. 


A  Circle  of  the  Sphere ,  as  to  its  Projection  on  any 
Plane,  is  of  four  kinds. 

1 .  The  Primitive  Circle)  or  Limb  which  bounds 

the  Projection ,  and  within  which  it  is  always  P  R  O  Pc 

made.  .  •  :q  .  .  ....  a  ,  •  -  v 
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PROP.  V. 

But  if  a  Line  lie  obliquely  to  the  Eye,  the  Parts  of 
it  in  the  Projection  will  not  be  in  the  fame  Pro¬ 
portion,  as  they  are  in  the  Line  it  felf ;  but  thofe 
Parts  of  it  which  lie  nearejl  to  the  Eye,  will  in 
the  Projection  appear  longer  than  thofe  which  lie 
more  remote  from  it. 


Thus,  if  the  Eye  be  at  A,  I  fay  the  Line  B  C 
lying  oblique  to  it,  will  be  projected  into  the  Line 
D  E  ;  and  its  half  B  F,  which  lies  nearer  to  the 
Eye,  (hall  be  reprefented  by  the  Line  D  F,  which 
is  longer  than  F  E,  the  Reprefentation  of  the  other 
half  which  lies  remote  from  the  Eye  ;  as  is  in  a 
manner  felf  evident. 

If  a  Circle  be  right  to  the  Eye,  or  hath  its  Plane 
coincident  with,  or  parallel  to  its  Axis,  it  will  be 
projected  into  an  infinite  right  Line. 

PROBLEM  I. 

Prop.  6.  To  reprefent  on  the  Plane  of  the  Projection 
a  Right  Circle,  and  to  dijlinguijh  there fuch  Parts 
and  Divifons  as  Jhall  truly  correfpond  to  tlhofe  of 
the  Right  Circle  given. 

Let  the  Circle  given  be  A  B  C  D  ;  and  let  it  be 
divided  into  eight  equal  Parts,  as  in  the  Figure; 
and  let  the  Eye  be  at  A.  Draw  F  G  at  right  An¬ 
gles  to  A  C,  the  Axis  of  the  Eye,  to  reprefent  the 
Plane  of  the  Projection  ;  and  draw  alfo  from  A, 
A  F,  A  B,  A  I,  AC,  A  K,  AD,  A  G,  through 
the  fevcral  Divifions  of  the  given  Circle  :  Then 
will  F  B,  B  O,  O  E,  E  P,  P  D,  and  D  G,  be 
the  proper  Reprefentations  of  the  Parts  of  the  gi¬ 
ven  Circle. 


A 


And  if  on  A  as  a  Centre,  with  the  Diftance  A  E, 
another  Circle  be  defcribed,  ’ts  plain  that  O  E, 
E  B,  andE  F,  €sV.  will  be  Tangents  of  the  An¬ 


gles  O  A  E,  B  A  E,  F  A  E,  &c.  at  the  Circum¬ 
ference,  which  are  feverally  the  Halves  of  the  An¬ 
gles  I E  C,  B  E  C,  H  E  C,  &c.  at  the  Centre :  Of 
which  latter  Angles,  the  Arks  of  the  Circle  given 
Cl,  C  B,  and  C  H,  are  the  proper  Meafures : 
wherefore  the  Right  Lines  OE,  BE,  F  E,  CsV„ 
are  the  T angents  of  half  thofe  Arks ;  which  fhews 
us  that  every  Diameter  of  a  great  Circle,  or  its 
Parts  within  or  without  the  Primitive,  is  to  be 
meafured  on  the  Scale  of  half  T angents ;  and  that 
the  Divifions  of  it  begin  at  the  Centre  of  the  Pri¬ 
mitive  Circle. 

PROP.  VII. 

A  Circle  placed  obliquely  to  the  Eye  at  A,  will  be  a 
true  Circle  in  ihe  Projection  ;  but  its  true  Centre 
is  different  from  its  apparent  one . 

Let  B  C  be  the  Diameter  of  an  oblique  Circle, 
which  is  to  be  projected  from  the  Eye  at  A,  on  a 
Plane  reprefented  by  the  Line  F  R,  which  Mr. 
Oughtred  calls  the  Line  of  Meafures . 


1.  ’Tis  plain  the  Diameter  B  C  will  be  repre¬ 
fented  by  the  Line  F  E.  ’Tis  alfo  plain,  that  if 
right  Lines  were  drawn  from  A  to  all  the  Parts  of 
the  oblique  Circle,  of  which  B  C  is  the  Diame¬ 
ter,  they  would  make  an  oblique  Cone  of  Rays, 
as  A  B  C. 

2.  But  I  fay  that  the  Scalenous  Cone  of  Rays 
A  B  C  is  cut  by  the  Plane  F  R  fubcontrarily  to  its 
Bafe,  and  confequently  the  Sedtion  will  be  a  Circle 
(by  the  3d) ;  wherefore  the  given  oblique  Circle 
will  always  be  reprefented  by  a  Circle  on  the  Plane 
of  the  Projection. 

That  the  Scalenous  Cone  A  B  C  is  cut  fubcon¬ 
trarily  to  its  Bafe,  may  be  thus  proved. 

Draw  A  D  through  the  Centre  of  the  Sphere  K, 
and  join  B  D  and  C  D. 

The  Angle  A  C  D  is  a  right  one  (being  in  a  Se¬ 
micircle)  and  the  Angle  A  K  E  is  right,  by  Suppo- 
lition  and  Conftrudtion  ;  and  the  Angle  D  A  C  is 
common  to  the  two  T riangles  A  K  E  and  ADC; 
wherefore  they  are  fimilar,  and  confequently  the 
Angle  A  D  C  is  equal  to  the  Angle  A  E  K. 

But  the  Angle  A  D  C  is  equal  to  the  Angle  ABC, 
as  being  in  the  fame  Segment ;  and  the  Angle  ADC 
was  before  proved  —  to  the  Angle  A  E  K  ;  where¬ 
fore  the  Angle  A  B  C  =  Angle  AEK;  and  fince 
the  Angle  A  B  C  is  common  to  both,  therefore  the 
Angle  F  mull  be  equal  to  the  Angle  C,  and  con¬ 
fequently  the  Cone  A  B  C  is  cut  fubcontrarily  ;  and 
therefore  F  E  is  the  Diameter  of  a  true  Circle, 
whofe  real  Centre  will  be  in  P,  the  middle  Point  ; 
but  the  apparent  Gentfe  of  the  Circle  will  be  at  L, 

where 


S  P  H 


S  P  H 


where  the  Point  O  ( which  is  the  middle  Point  of 

B  C)  is  projected. 

There  are  feveral  other  ways  of  finding  P  the 
Centre  of  the  Projehjed  Circle ;  but  this  is  as  expe¬ 
ditious  as  any. 

T o  pro] eft  the  Poles  of  the  oblique  Circle  B  C, 
draw  through  K,  the  Centre  of  the  Sphere,  a  right 
Line,  as  Q_S,  perpendicular  to  B  C,  which  there¬ 
fore  will  be  the  Axis  of  the  oblique  Circle :  Then 
a  Ruler  laid  from  A  through  Qg  and  S,  the  Pole 
of  that  Axis  fhall  projeft  the  Polar  Points  in  N 
and  Z. 

PROP.  VIII. 

The  Centre  (P)  of  every  great  Circle  (B  G)  which 
lies  oblique  to  the  Primitive  ( in  the  Projection) 
is  fo  far  dijlatit  from  C,  the  Centre  of  the  Pri¬ 
mitive,  as  is  the  Tangent  of  the  Ark  of  Eleva¬ 
tion  of  its  Plane  above  the  Plane  of  the  Pri¬ 
mitive. 

Make  the  Ark  B  u  ==  G  T,  the  Complement  of 
the  Angle  of  Elevation,  and  draw  u  A,  which  will 
find  the  Point  P,  the  Centre  of  the  Projected 
Circle. 


A 


demonstration. 

Becaufe  the  Angle  BAa~  Angle  C  A  G  (as 
being  on  equal  Arches)  and  the  Angles  A  B  G  equal 
to  the  Angles  A  d  e  (  by  the  fubcontrary  Pofition) 
therefore  the  Triangles  BAS  and  AC  d  are  fimi- 
lar,  and  confequently  the  Angle  B  S  A  (which  is 
equal  to  the  Angle  AC  d)  is  a  right  one. 

Draw  B  L  perpendicular  to  BC;  wherefore, 
the  T riangles  BL  C  and  A P  C  are  fimilar  ;  for 
Angle  BL  C=  Angle  P  C  A,  as  being  both  right 
ones;  and  the  Angle  APC  =  BLC,  becaufe 
B  L  and  A  P  are  Parallels  ;  wherefore  the  Angle 
BC  L  =  Angle  PA  C. 

But  P  Cis  the  Tangent  of  the  Angle  P  A  C,  and 
therefore  of  its  Equal  the  Angle  B  CL,  or  of  the 
Ark  B  K,  which  is  equal  to  the  oblique  Circle’s 
Elevation  above  the  Plane  of  e  d  j  wherefore  P,  the 
Centre  of  the  oblique  Circle,  is  diftant  from  C  by 
the  Tangent  of  its  Elevation  above  the  Plane  e  d. 

E.  D. 

COROL, 

Alfp,  .becapfe  the  Triangles  e  P  A  and  A  C*G 
are  fimilar  (as  having  Angle  e  ~  Angle  G,  by 
fubcontrary  Pofition)  and  the  Angle  B  APs=  An¬ 


gle  C  A  G  (as  being  on  equal  Arks) ;  therefore  will 
*P:PA::AC:CG;  that  is,  e  P  =  P  A.  But 
P  A  is  the  Secant  of  the  Angle  P  A  C,  or  of  the 
Ark  B  JC  ;  wherefore  the  Secant  of  the  Elevation 
e  P  fet  from  e ,  (hall  find  P  the  Centre  as  before  ; 
P  e,  PA,  or  P  d  being  its  Radius. 

P  R  Q  P.  IX, 

Problem  2. 

To  projeft  a  Leffer ,  or  Parallel  Circle  P  L,  ivhcfe 
Poles  are  in  the  Line  of  Me  a  fares  Q,  r  j  repre- 
f anting  the  Plane  of  the  Projeft  ion. 

Firft,  Projeft  the  Diameter  of  the  lefler  Circle 
P  L,  into  that  of  the  Projeft  ion  in  the  Points  d  and  r, 
and  draw  a  Line  from  P  to  N  ;  to  which  ereCl  P  C 
at  right  Angles ;  fo  (hall  C  be  the  true  Centre  of 
the  projected  Circle. 


A 


DEMONSTRATION 

The  Angle  N  A  P  is  equal  to  the  Angle  OP  r, 
becaufe  A  N  is  parallel  to  P  O  ;  alfo  the  Angle 
A  e  P  is  equal  to  the  alternate  Angle  e  P  L  ;  but 
the  Angle  e  A  P,  added  to  the  Angle  e ,  is  equal  to 
a  right  one.  Wherefore  the  Angle  OPr-f 
P  r  O,  =  a  right  Angle :  That  is,  the  Angle  d  P  r, 
is  a  right  Angle.  Wherefore  d  r9  is  the  Diameter 
of  a  Circle. 

Now  N  P  C,  being  right  by  ConftruCtion,  take 
from  thofe  two  right  Angles  the  common  one 
d  PC,  and  the  Angle  N  P  d  (=  c_  ej  mult  remain 
equal  to  the  Angle  CPr,  and  the  Angle  r,  is  =r 
to  the  Angle  e ,  becaufe  the  Triangles  N  d  ey  and 
P  d  r  are  fimilar  :  Wherefore  the  T riangles  PCr, 
and  NPf  are  fimilar  ;  and  confequently  e  N  : 
N  P  : :  P  C  :  C  r,  but  e  N  =:  N  P  ;  therefore 
PC  =  Cr.  Therefore  both  are  Radii  of  a  Circle. 
Q.  E.  D. 

And  to  prove  P  C  rr  d  C,  and  confequently  that  they 

alfo  are  Radii , 

I  fay.  The  Triangle  d  P  C,  is  an  Ifofceles,  be¬ 
caufe  the  Angle  P  d  C,  is  equal  to  the  Angle  dPCy 
which  I  thus  prove. 

The  Angle  P  d  0  -\-c~dP  0  —  Right  Angle, 
—  dP  C-l-  c_  CP  r,  but  CP  r  =  e  =:dP  0:  . 
Therefore  taking  away  the  common  Angle  d  P  o, 
(or  its  Equal  CPr)  d  PC  muft  remain  equal  to 
P  d  C:  wherefore  P  C  (•=  Cr)  =r  C  d.  Where¬ 
fore  0  is  the  true  Centre  of  the  proje&ed  Circle. 
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COROLLARY  I. 


PROP.  XI. 


1.  Hence  ’tis  plain,  that  making  N  P  the  F»a- 
dius  of  a  Circle,  whofe  Centre  is  N ,  the  project¬ 
ed  Circle’s  Centre  C,  is  diftant  from  N,  the  Cen¬ 
tre  of  the  Primitive,  by  N  C  ;  the  Secant  of  the 
Ark  P  b ,  or  of  that  leller  Circle’s  Diftance  from 
its  Pole  b. 

2.  The  Semi-diameter  of  this  projected  Circle 
(Cd)  is  equal  to  (CP)  which  is  the  Tangent  of 
the  faid  Ark  P  b,  or  of  that  Circle’s  Diftance  from 
its  Pole. 

PROP.  X. 

-The  Angle  of  the  InterfeClion  of  any  two  Circles  on  a 
Plane ,  is  equal  to  the  Angle  made  by  their  Radii 
drawn  from  their  Centres  to  the  Point  of  Inter - 
feCtion. 


I  fay,  the  ReCtilineal  Angle  c  T  n,  made  by  the 
two  Radii  c  T,  and  T  n,  is  equal  to  the  Curvilineal 
Angle  o  T  c,  made  by  the  Arks  o  T,  and  c  T  ; 
which  is  equal  alfo  to  the  Curvilineal  Angle  n  T  <7, 
made  by  the  Arks  n  T ,  and  T  a . 

Draw  o  T,  and  T  a ,  T angents  to  the  interfeCt- 
,  ing  Circles. 

1  Then  the  Angles  of  ContaCt  oTf,  and  nT  a, 
•which  are  made  by  the  Tangents  and  the  Curves, 
being  lefs  than  any  acute  ones,  and  indeed  no 
Quantity  ;  the  Tangent  o  T  e,  and  d  T  a  will  fall 
in  with  the  Circles,  and  make  the  fame  Angles 
with  one  another,  as  the  Arks  of  thofe  Circles  do : 
Wherefore  the  Curvilineal  Angle  o  T  c ,  is  equal  to 
the  ReCtilineal  one  oT  d\  and  on  the  other  fide 
the  Curvilineal  Angle  n  T  a  is  equal  to  the  ReCti¬ 
lineal  one  a  T  e. 

Wherefore  fince  the  Right- lin’d  Angles  d  T  c 
and  o  T  n  are  both  Right  Angles,  and  equal,  if 
you  take  away  the  common  Angle  a  T  c,  the  An¬ 
gle  d  T  o,  muft  be  equal  to  the  Angle  c  T  n  ;  and 
confequendy  the  Angle  e  T  n  is  equal  to  the  An¬ 
gle  of  InterfeClion  o  T  c»  E,  D. 


All  Angles  made  by  Circles  on  the  Superficies  of  the 
Sphere,  are  equal  to  thofe  made  by  their  Reprefen- 
tatives  on  the  Plane  of  the  Projection* 


Let  there  be  two  Circles,  QandT,  interfering 
each  other  at  d. 

I  fay,  the  Angle  Qjd  T,  made  by  the  Planes  of 
thefe  Circles,  is  equal  to  the  Angle  og  h ,  made  by 
their  Tangents  o  d ,  and  dh ,  when  projected. 

Let  the  Eye  be  at  A,  and  the  Point  of  InterfeCti- 
on  d  ;  then  draw  d  k,  a  T angent  to  the  outer  Cir¬ 
cle  d  T,  and  d  o,  a  T angent  to  the  inner  Circle 
dQ, 

Then,  fince  the  Plane  of  the  Projection  e  g,  as 
alfo  that  made  by  the  Tangents  d  h ,  and  d  o  (which 
are  in  the  fame  PlaneJ  are  both  perpendicular  to  the 
Plane  of  the  Circle  e  T  d  A  ;  their  common  Inter- 
feCtion  o  h  muft  be  a  right  Line,  and  alfo  perpendi¬ 
cular  to  e  g. 

Draw  all  the  Lines,  as  in  the  Figure  ;  then  will 
the  Angle  A  dm  (made  by  the  Tangent  and  Se¬ 
cant)  be  equal  to  the  Angle  q  (in  the  oppofite  Seg¬ 
ment)  which  is  equal  to  q  d  A,  becaufe  the  Tri¬ 
angle  q  A  d  is  an  Ifofceles  ;  but  the  Angle  q  d  A 
—  f  h g  d ,  becaufe  q  d  is  parallel  to  eg  :  There¬ 
fore  the  Angle  hg  d~f  A  d  m  =  Vertical  An¬ 
gle  h  g  d :  Wherefore  the  T riangle  hd  g,  is  an  Ifo¬ 
fceles,  and  confequendy  dh  ~hg. 

Hence  the  Triangle  o  d  h,  hath  two  Sides, 
o  h,  and  h  d,  and  the  right  Angle  o  h  d,  equal 
to  two  Sides,  and  one  Angle,  in  the  T  riangle  oh  g  : 
Wherefore  all  things  are  equal,  and  confequently 
the  Angle  og  h  is  equal  to  the  Angle  o  d  h,  equal 
to  the  Curvilineal  Angle  T.  E.  D. 
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Or,  linceby  {Prop,  i.)  C  a,  and  C  b,  will  be 
the  half  Tangents  of  the  Arks  A  O,  and  A  L  (for 
the  Primitive  Circle  is  right  to  the  Eye  at  d:) 
Therefore  to  projedt  fuch  a  leffer  oblique  Circle, 
you  need  only  take  the  half  Tangents  of  the  Di- 
ffance  of  each  End  of  the  Diameter  of  fuch  a  leffer 
Circle  from  the  Point  A,  oppofite  to  the  Eye  fup- 
pofed  at  d ;  and  fet  them  from  the  Centre  C,  and 
they  will  find  the  Points  a  and  b,  the  Ends  of  the 
projedted  Diameter  5  and  a  b  biffedted,  will  give 
the  Centre  e . 


It  is  plain  from  what  hath  been  proved  in  Propo- 
fition  r  o,  that  the  Angle  of  the  Radii  of  any  two 
Circles  is  equal  to  the  Angle  of  the  Inferfedtion  of 
their  Peripheries :  And  therefore  if  it  were  requi¬ 
red  to  draw  a  great  Circle  through  the  Point  a9 
which  lhall  make  any  given  Angle  with  the  Circle 
A  a  d ; 

Set  the  Tangent  of  that  Angle  from  g ,  the 
Centre  of  the  Circle  A  a  D,  found  by  the  making  a 
Circle  pafs  through  the  three  Points  A,  a ,  and  D, 
and  that  {hall  find  the  Point /,  the  Centre  of  the 
Circle  required.  : 

;  :  •  ) 

COROLLARY. 

Hence,  if  a  be  fuppofed  to  be  the  Polar  Point 
of  the  World  projedted,  and  it  were  -  required 
through  it  to  project  all  the  Hour-Circles,  AaD 
will.be  the  Hour-Circle  of  fix,  whofe  Centre  is 
in  g ;  and  by  fetting  the  Tangents  of  15,  30,  45, 
60,  &c.  both  ways  from  g  towards/and  h  (agree¬ 
able  to  the  Radius  a  g)  all  the  other  Hour-Circles 
may  be  deferibed  on  the  Plane  of  the  Projection 
from  their  Centres  in  the  Line  f  h. 

Which  is  the  Foundation  of  all  Dy ailing ,  or  the 
True  Projection  of  the  Hour-Circles  of  the  Sphere 
on  any  given  Plane, 


To  Project  a  leffer  Circle ,  when  its  Poles  are  not 
the  Plane  of  the  Projection. 


in 


All  Great  Circles  of  the  Sphere,  paffing  through  any 
Point  a,  in  the  Diameter  of  the  Projection ,  Jhall 
have  their  Centres  in  the  Line  g  f,  which  is  per¬ 
pendicular  to  the  Diameter  g  b,  and  their  Centres 
will  be  diflant  from  the  Point  g,  the  Centre  of  the 
Circle  A  a  D,  by  the  Tangent  of  the  Angle  of 
their  Jnterfedion  with  the  faid  Circle  A  ad. 


Let  O  L  be  the  Diameter  of  fuch  a  Circle,  a 
Ruler  from  the  Point  d9  where  the  Eye  is  fuppofed 
to  be  placed,  to  O,  will  projedt  the  Points;  and 
from  d-  to  L,  will  projedt  the  Point  b :  Therefore 
a  b  is  the  projedted  Diameter,  and  confequently  its 
middle  Point  e  will  be  the  Centre  of  that  Circle  in 
the  Projedtion. 

The  Demonftration  you  have  univerfally  in 
Prop .  4. 
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PROP.  XIV. 

Prob.  3.  To  find  the  Pole  of  any  Great  Circle. 


a 


If  the  Pole  of  Primitive  Circle  be  required, 
*tis  its  Centre. 

If  the  Pole  of  a  Right  or  Perpendicular  Circle  be 
fought,  ’tis  90  Degrees  diftant,  reckoned  upon  the 
Limb  from  the  Points,  where  this  Circle  ('which 
is  a  Diameter)  cuts  it. 

As  P  is  the  Pole  of  the  Perpendicular  Circle  a  b. 

If  the  Pole  of  an  Oblique  Circle  be  defcribed, 
which  in  the  Projection  will  be  an  Ark  of  a  great 
Circle. 

1.  Confider  that  this  Circle  mull  cut  the  Primi¬ 
tive  in  two  Points,  that  will  be  diftant  from  each 
other  juft  a  Diameter,  as  is  the  Cafe  of  the  Inter- 
fedtion  of  all  great  Circles. 

2.  The  Pcle  of  this  Circle  mull  be  in  a  Line  per¬ 
pendicular  to  its  Plane.  And, 

3.  This  Circle-Pole  cannot  but  lie  between  the 
Centre  of  the  Primitive  one,  and  its  own. 

For  Inftance. 

Let  the  Poles  of  the  Oblique  Circle  A  BC  be  re¬ 
quired. 


f.  Draw  the  Diameter  A  C,  and  then  another 
as  D  E,  perpendicular  to  it. 

2.  Lay  a  Ruler  from  A  to  B,  it  will  cut  the 
Limb  in  F ;  then  take  the  Chord  of  90  Degrees, 
and  fet  it  from  F  to  /;. 

3.  Lay  a  Ruler  from  h  to  A,  it  will  cut  D  E 
in^j  which  Point  g  is  the  Pole  required. 

N.  B.  The  finding  the  Points  f  and  h ,  is  called 
reducing  B  to  the  Primitive  Circle ,  and  to  the 
Diameter. 

PROP.  XV. 

Problem  4.  To  defcribe  a  Spherical  Angle  of  any 
Number  of  Degrees  given . 

1.  If  the  Angular  Point  be  at  the  Centre  of  the 
Primitive  Circle ,  then  ’tis  made  at  any  Plane  Angle, 
numbring  the  Degrees  in  the  Limb,  from  the  Line 
of  Chords:  For  all  Circles  palling  thro’  the  Centre, 
and  which  are  at  right  Angles  with  the  Limb,  muft 
be  projected  into  right  Lines. 

2.  If  the  Angular  Point  be  at  the  Periphery  of 
the  Primitive  Circle ,  draw  a  Diameter,  as  AC; 
(fee  the  lafi  Figure ).  Then  take  the  Secant  of  the 
Angle  given  in  your  Compafles  (as  fuppofe  65 
Degrees)  and  fettingone  Foot  in  A,  crols  the  Di¬ 
ameter  in  or  if  no  Diam«ter  be  drawn,  placing 
one  Foot  in  C,  and  crofling  the  former  Ark,  you 
Will  find  the  fame  Point  e ,  which  is  the  Centre  of 
the  Circle  A  a  C,  which,  with  the  Primitive ,  makes 
an  Angle  D  A  a  of  65  Degrees. 

N.  B.  If  the  Angle  given  be  obtufe,  take  the 
Secant  of  its  Supplement  to  1 80  Degrees. 

3.  If  a  Point,  as  a,  were  afligned,  thro’  which 
the  Ark  of  the  Circle  conftituting  the  Angle  muft 
pafs,  draw  the  Diameter  A  C  (as  before) :  Then 
take  the  Secant  of  the  given  Angle,  and  fetting  one 
Foot  in  A  or  C,  ftrike  an  Ark  as  at  e ,  and  then 
with  the  Secant  of  the  given  Angle,  fetting  one 
Foot  in  a ,  crofs  the  other  Ark  in  e ,  which  will  be 
the  Centre  of  the  Oblique  Circle  required. 

PROP.  XVI. 


Prob.  5.  To  draw  a  great  Circle  thro ’  any  two  Points 
given ,  as  a  and  b,  within  the  Primitive  one. 

O 


Draw  a  Diameter  thro*  that  Point  which  is  fur- 
theft  from  the  Centre,  as  D  R>  producing  it  be¬ 
yond 
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yond  the  Limb,  if  there  be  occaiion;  let  90  De¬ 
grees  from  D  or  R  to  O,  and  draw  O  a. 

Then  eredt  O  H  perpendicularly  to  a  O,  and 
produce  it  ’till  it  cuts  the  Diameter  prolonged  in  H  ; 
that  Interfedion  H  is  a  third  Point,  through  which, 
as  alfo  this  a  and  b,  if  a  Circle  be  drawn,  it  will  be 
a  great  Circle,  2&e  a  b g. 

Which  is  eafily  proved,  by  drawing  the  Line 
e  Cg  •,  for  that  Line  is  a  Diameter  :  Becaufe  its 
Parts  multiplied  into  one  another,  are  equal  to 
a  c  -f-  rH  =  0  Cq,  by  3 5  3,  and  Cor .  8^6, 

Euclid. 

PROP.  XVII. 

Problem  6.  To  draw  a  great  Circle  perpendicular  to , 
or  at  right  Angles  with  another. 

Let  it  pafs  through  it  Poles,  and  ’tis  done. 

Of  which  there  will  be  four  Cafes. 


PROP.  XVIII. 

Problem  7.  To  meafure  the  Quantity  of  the  Degrees 
of  any  Ark  of  a  great  Circle. 

# 

1.  If  the  Ark  be  part  of  the  Primitive,  ’tis  mea- 
fured  on  the  Line  of  Chords. 

2.  If  the  Ark  be  any  part  of  a  right  Circle,  the 
Degrees  of  it  are  meafured  on  the  Scale  of  half 
Tangents ,  fuppofing  the  Centre  of  the  Primitive 
Circle  to  be  in  the  beginning  of  the  Scale;  fo  that 
if  the  Degrees  are  to  be  reckon’d  from  the  Centre, 
you  mult  account  according  to  the  Order  of  the 
Scale  of  half  Tangents. 

But  if  the  Degrees  are  to  be  accounted  from  the 
Periphery  of  the  Primitive,  as  will  often  happen, 
then  you  mult  begin  to  account  from  the  End  of 
the  Scale  of  half  Tangents ,  calling  80,  10,  70, 
20,  lAc. 


1.  To  draw  a  Circle  perpendicular  to  the  Pri¬ 
mitive  ;  which  is  done  by  any  ftreight  Line  palling 
through  the  Centre. 

2.  To  draw  a  Circle  perpendicular  to  a  right 
Circle,  is  only  to  draw  a  Diameter  at  right  Angles 
with  that  right  Circle. 

3.  To  draw  an  obliaue  Circle  perpendicular  to 
a  right  one ;  only  draw  a  Circle  which  {hall  pafs 
through  both  the  Poles  of  fuch  a  right  Circle,  and 
’tis  done. 

Thus  the  oblique  Circle  DzR,  is  perpendicu¬ 
lar  to  the  right  one  O  Q_,  becaufe  it  pafles  through 
its  Poles  D  and  R.  See  the  laft  Figure. 

4.  To  draw  one  oblique  Circle  perpendicular  to 
another. 


0 


FindfirftP,  the  Pole  of  the  given  oblique  Circle 
C  e  B,and  then  draw  any  how  the  Diameter  DR,  fo 
a  Circle  drawn  through  the  three  Points  D  P  and  R, 
fhall  be  the  Circle  required ;  for  palling  through  the 
Poles  of  the  oblique  Circle  C  e  it  mull  be  per¬ 
pendicular  to  it. 


3 .  To  meafure  any  part  of  an  Oblique  Circle ; 
firft  find  its  Pole,  and  there  laying  the  Ruler,  re¬ 
duce  the  two  Extremities  of  the  Ark  required  to  the 
Primitive  Circle ,  and  then  meafure  the  Diftance  be¬ 
tween  thofe  Points  on  the  Chords. 

Thus  in  the  laft  Figure,  if  the  Quantity  of  e  B, 
an  Ark  of  the  oblique  Circle  C  e  B  were  requi¬ 
red  ;  lay  a  Ruler  to  P,  the  Pole,  and  reduce  the 
Points  e  and  B  to  the  Primitive  Circle  ;  fo  fhall 
the  Diftance  between  0  and  B,  meafured  on  the 
Chords,  be  the  Quantity  of  Degrees  in  the  Ark 
e  B. 

PROP.  XIX. 

Problem  8.  To  meafure  any  Spherical  Angle. 

1 .  If  the  Angular  Point  be  at  the  Centre  of  the 
Primitive,  then  the  Diftance  between  the  Legs  taken 
from  the  Limb,  and  meafured  on  the  Chords,  is  the 
Quantity  of  the  Angle. 

2.  If  the  Angular  Point  be  at  the  Periphery  of 
the  Primitive  Circle,  as  fuppofe  the  Angle  ACB 
were  required. 


A 


Here  the  Poles  of  both  Circles  being  in  the  fame 
Diameter, find  the  Pole  of  the  obliqueCircle  C  B  O, 

which 
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which  let  be  B  P.  Then  the  Diftance  R  P,  mea- 

fured  on  the  Scale  of  half  T angents,  is  the  Meafure 
of  the  Angle  A  C  B. 

For  the  Poles  of  all  Circles  mull  be  as  far  diftant 
from  each  other,  as  is  the  Angle  of  the  Inclination 
of  their  Planes. 

But  if  the  two  Poles  are  not  in  the  fame  Diame¬ 
ter,  being  both  found  in  their  proper  Diameters,  re¬ 
duce  thole  Points  to  the  primitive  Circle,  and  then 
the  Diftance  between  them  there,  accounted  on  the 
Chords,  is  the  Quantity  of  the  Angle  fought. 

Thus,  if  the  Angle  B  C  R  be  fought. 

A  Ruler  laid  to  the  Angular  Point  C,  and  P  the 
Pole  of  the  oblique  Circle  C  B  O,  will  find  on  the 
Limb  of  the  Point  F,  and  being  laid  from  the  fame 
Angular  Point  through  «,  the  Pole  of  the  right  Cir¬ 
cle  C  R  O,  will  give  the  Point  n  in  the  Limb ; 
wherefore  the  Ark  F  n  meafured  on  the  Chords,  is 
the  Meafure  of  the  Angle  BCR. 

3.  When  the  Angular  Point  is  fomewhere  with¬ 
in  the  primitive  Circle,  and  yet  not  at  the  Centre, 
proceed  thus : 


<1 


Suppofe  the  Angle  a  b  1 r  be  fought. 

Find  the  Pole  P  of  the  Circle  a  b  d,  and  then 
the  Pole  of  the  Circle  e  b  C :  After  which  lay  a 
Ruler  to  the  Angular  Point ;  and  the  two  Poles 
P  and  Q,  and  reduce  them  to  the  primitive  Circle, 
by  the  Points  x  and  z  ;  fo  is  the  Ark  x  z  meafured 
on  the  Chords,  the  Meafure  of  the  Angle  a  b  c 
required,  and  C  b  d  is  its  Complement  to  1 80  De¬ 
grees. 


V  O  L.  II. 


PROP.  XX. 

Problem  9,  To  draw  a  Parallel  Circle. 


1 .  If  it  be  to  be  drawn  parallel  to  the  primitive 
Circle  at  any  given  Diftance,  draw  it  from  the 
Centre  of  the  Primitive,  with  the  Complement 
of  that  Diftance  taken  from  the  Scale  of  the  half 
Tangents. 

2.  If  it  be  to  be  drawn  parallel  to  a  right  Cir¬ 
cle,  as  fuppofe  a  b  parallel  to  A  B,  were  to  be 
drawn  at  23  Degrees  30  Minutes  diftant  from  it  5 
from  the  Chords  take  23  Degrees  30  Minutes* 
and  fet  it  both  ways  on  the  Limb  from  A  to  a ,  and 
B  to  b  (or  fet  its  Complement  66  Degrees  30  Mi¬ 
nutes  both  ways  from  P  the  Pole  of  A  B)  to  the 
Points  a  and  b. 

Then  take  the  Tangents  of  the  Parallel’s  Diftance 
from  the  Pole  of  the  right  Circle  A  B,  which  i3 
here  66  Degrees  30  Minutes,  and  fetting  one  Foot 
in  a  and  b,  with  the  other  ftrike  two  little  Arches 
to  interfeft  each  other  fomewhere  above  P,  which 
will  give  C,  the  Centre  of  the  parallel  Circle  abd 
required. 

3.  If  it  be  to  be  drawn  parallel  to  an  oblige  Cir¬ 
cle,  and  at  the  Diftance  fuppofe  of  40  Degrees. 


Firft,  find  P  the  Pole  of  the  oblique  Circle 
ABC,  and  then  meafure  on  the  Scale  of  half  Tan- 
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gents  the  Diftance  g  P,  which  fuppofe  to  be  34  De¬ 
grees,  then  add  to  it  50  Degrees,  the  Complement 
of  the  Circle’s  Diftance,  it  will  make  84  Degrees, 
and  alfo  fubftra&ing  50  from  it,  or  it  from  50,  it 
will  make  16  Degrees :  Then  this  Sum  and  Differ¬ 
ence  taken  from  the  half  Tangents,  and  fet  each 
way  from  P,  the  Pole  of  the  oblique  Circle,  will 
give  the  Diameters  two  Extreams  a  and  b,  or  the 
Points  of  the  Interfedtion  of  the  Parallel,  and  then 
the  middle  Diftance  between  a  and  b  is  the  Centre 
of  the  true  parallel  Circle  P  a  b,  which  is  parallel  to 
the  given  oblique  Circle  ABC,  and  at  the  given 
Diftance  of  40  Degrees;  or  the  half  Tangent  of 
84  fet  from  £,  will  give  b,  and  the  half  Tangent 
of  1 6  Degrees  fet  alfo  from  g,  will  give  the  Point  a, 
the  two  Ends  of  the  parallel  Circle’s  Diameter. 

PROP.  XXI. 

Problem  1  o.  To  meafure  any  projected  of  a 
parallel  Circle. 

Here  will  be  three  Varieties. 

1 .  If  it  be  parallel  to  the  Primitive,  then  a  Ruler 
laid  through  the  Centre  and  the  Divifion  of  the 
Limb,  will  divide  the  Parallel  into  the  fame  De¬ 
grees,  or  determine  in  the  Limb  the  Quantity  of 
any  Ark  parallel  to  it. 

2.  If  the  Circle  be  parallel  to  a  right  one,  as 
a  b  d  is,  in  cafe  the  fecond  of  the  laft  Propolition, 
and  it  were  required  to  meafure  that  Ark  a  b,  or  to 
divide  it  into  proper  Degrees :  Since  that  parallel 
Circle  is  66  Degrees,  30  Minutes  diftant  from  P, 
the  nearer  Pole  of  the  right  Circle  A  B,  and  con- 
fequently  113  Degrees,  30  Minutes  diftant  from  its 
other  Pole,  take  the  half  Tangent  of  113  De¬ 
grees,  30  Minutes,  or  the  Tangent  of  its  half  56 
Degrees,  45  Minutes,  and  with  that  Diftance,  and 
on  the  Centre  of  the  Primitive,  draw  a  Circle  pa¬ 
rallel  to  the  Limb,  and  divide  that  half  of  it  which 
lies  towards  the  oppofite  Pole  of  A  B  into  its  De¬ 
grees,  which  is  eafily  done  by  aSedtor:  Then  a 
Ruler  laid  from  P,  and  the  equal  Divifions  of  that 
Semicircle  (hall  divide  a  h%  or  meafure  any  Part 
of  it. 

3.  To  meafure  or  divide  the  Ark  of  a  Circle, 
which  is  projected  parallel  to  an  oblique  one. 

As  fuppofe  the  Circle  a  b ,  which  is  parallel  to  the 
oblique  one  ABC,  in  cafe  the  third  ( Fig.  2. )  of 
the  preceding  Propolition,  and  at  the  Diftance  of 
40  Degrees  ;  this  parallel  Circle  being  40  Degrees 
diftant  from  the  Plane  of  the  Circle  ABC,  muft 
be  50  Degrees  diftant  from  its  Pole,  and  confe- 
quently  1 30  Degrees  from  the  oppolite  Pole.  Take 
therefore  the  half  Tangent  of  130  Degrees,  or  the 
Tangent  of  its  half  65  Degrees,  and  with  that,  as 
a  Radius,  draw  a  Circle  parallel  to  the  Limb  of  the 
Primitive,  which  Circle  divide  it  into  proper  De¬ 
grees  :  Then  {hall  a  Ruler  be  laid  through  P,  and 
the  equal  Divifion  of  that  Circle  cut  the  little  Cir¬ 
cle  a  b  into  its  proper  Degrees,  or  truly  give  the 
Meafure  of  any  Part  of  it. 

SPHERICK  Triangle ,  is  a  Space  included  with¬ 
in  the  Arks  of  three  great  Circles  of  the  Sphere,  in¬ 
terfering  each  other  on  the  Surface  of  the  Globe ; 
and  every  fuch  Triangle  is  eithe  Quadrant al>  which 


hath  on  one  Side  (at  leaft)  a  Quadrant  and  one 
Angle  right;  or  non  Quadrantal ,  which  hath  all 
its  Sides  more  or  lefsthan9o  Degrees,  and  all  its 
Angles  bigger  or  lefler  than  right  ones. 

The  Application  of  Spherick  Geometry,  to  the 
ConftruBwi  and  Menfuration  of  all  the  Paris  0} 
Sperick  T riangles. 


A 


In  the  Right-angled  Spherick  Triangle  fRb. 

H  :=  54  Degrees,  15  Minutes,  the  Sun’s  Longi¬ 
tude  from  the  next  Equinoctial  Point,  or  24  De¬ 
grees,  15  Minutes  of  tj. 

B  —  51  Degrees,  52  Minutes,  the  Sun’s  right 
Afcenfion. 

P  =  1 8  Degrees,  1 5  Minutes,  the  Sun’s  Decli¬ 
nation. 

d  =  the  Angle  of  the  Sun’s  Pofition. 

T,  =£,  the  Angle  of  the  Sun’s  greateft  Declina¬ 
tion. 

To  make  the  Triangle. 

With  60  Degrees  of  a  Line  of  Chords,  deferibe 
the  Circle  Z  C  K  Q_,  which  is  the  Limb,  or  Pri¬ 
mitive  Circle,  and  here  reprefents  the  Solfticial 
Colure.  Draw  the  Diameter  E  Q_,  which  will  be 
the  Equator  g ,  here  reprefented  by  a  right  Line, 
becaufe  the  Eye  is  at  y  or  =£>,  in  its  Plane.  Take 
23  Degrees,  30  Minutes  from  the  fame  Chord,  and 
fet  it  from  E  to  C,  fo  {hall  C  K  be  the  Ecliptick, 
which  will  be  a  right  Line  alfo  for  the  fameReafon. 
Then  either  the  Sun’s  Place  fet  from  V  on  the  E- 
cliptick,  or  his  right  Afcenfion  fet  from  thence  on 
the  Equator,  will  give  the  Point d ,  or  R,  accord¬ 
ingly.  Then  draw  Z  N  at  right  Angles  to  the  E- 
quator,  and  fo  you  will  have  three  Points  Z  C  N, 
or  Z  R  N,  through  which  the  Circle  of  Declination 
ZbRN  may  be  eafily  drawn. 

To  meafure  the  Sides  and  Angles. 

The  Sides  H  and  B  being  {freight  Lines,  are  mea- 
fured  on  the  Scale  of  half  Tangents,  by  Prop.  6.  of 
Spherick  Geometry ;  and  the  Side  P  is  meafured  by 
finding  /,  the  Pole  of  the  oblique  Circle  Z  d  H  ; 
and  from  thence  laying  a  Ruler  to  the  two  Extre¬ 
mities  of  the  Side  P  (i.  e.)  through  d  and  R,  in 
order  to  reduce  them  to  the  Limb  in  E  and  e ;  the 
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Ark  E  e ,  meafured  on  the  fame  Line  of  Chords, 
will  give  the  Quantity  of  the  Side  b  R  =  1 8  De¬ 
grees,  1 5  Minutes. 

And  this  is  the  general  Rule  to  meafure  the  Arks 
of  all  oblique  Circles,  Prop.  iS.  Cafe  3. 

For  the  Angles. 

That  at  R  is  a  right  one,  and  fo  known. 

That  at  T,  is  the  Angle  of  the  Sun’s  greateft 
Declination  23  Degrees,  30  Minutes,  and  i  s 
Meafure  is  the  Ark  EC  of  the  Limb,  by  Prop.  19. 
Numb.  1. 

The  Angle  of  the  Sun’s  Pofition  b ,  is  meafured 
by  laying  a  Ruler  through  b,  the  Angular  Point,  and 
through  a  and  /,  the  Poles  of  the  Circles  C  T  K,  and 
N  b'  Z,  which  will  find  the  Points  £  and  Lin  the 
Limb,  and  the  Ark  a  L  ~  72  Degrees  is  the 
Meafure  of  the  Angle  b  required,  by  Prop.  19. 
Numb.  3. 

You  may  confider  alfo,  the  Triangle  ZC  b, 
where  one  Angle  is  at  the  Periphery  of  the  primitive 
Circle,  and  this  will  help  to  (hew  the  Variety  of 
Right-angled  Spherick  Triangles. 

Here  the  Angle  C  is  a  right  one,  being  made  by 
an  Hour-Circle,  or  the  Meridians  cutting  the 
Equator  ;  for  here  C  K  may  reprefen  t  the  Equa- 
xor ;  and  let  Z  be  the  Zenith  of  any  Place,  then 
will  C  be  the  Hour  from  Noon  ;  C  Z  will  be 
the  Latitude  of  the  Place,  and  b  Z  the  Comple¬ 
ment  of  the  Sun’s  Height,  being  now  fuppofed  to 
be  in  the  Equator.  The  Angle  Z  will  be  the 
Sun’s  Azimuth  from  the  South,  the  oblique  Circle 
T  b  R  N  being  a  Vertical  one;  and  the  Angle 
b ,  will  be  the  Angle  of  the  Sun’s  Pofition.  Which 
Triangle  C  O  Z  may  be  formed,  and  all  its  Sides 
and  Angles  meafured  by  the  Propofitions  and  Rules 
above  delivered. 


Again, 


In  the  Right-angled  Spherick  T riangle  N  ©  R. 

R  =  right  Angle  made  between  the  Horizon 
H  R,  and  the  Meridian  n  R. 

B  =  Complement  of  the  Sun’s  Amplitudes  50 
Degrees,  8  Minutes. 

H  =to  the  Sun’s  Difiance  from  the  Pole  above 
the  Horizon  h  R ;  or  the  Complement  of  his  De¬ 
clination. 
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P  —  to  the  Elevation  of  the  Pole,  or  Latitude 
of  the  Place. 

®  =  the  Angle  of  the  Sun’s  Pofition. 

®  «R  =  the  Hour  from  Midnight. 

To  defcribe  this  Triangle. 

Firfi  draw  the  Circle  h  n  R,  reprefenting  the 
Meridian,  and  then  the  Diameter  ,6R  for  the  Ho¬ 
rizon  of  London :  Set  the  Pole’s  Height  5 1  Degrees> 
30  Minutes  from  R  to  n  the  North-Pole,  and 
draw  the  obfcure  Axis  n  T  S.  Then  if  the  Sun’s 
Amplitude  be  given,  fet  that.  Suppofe  39  De-| 
grees  52  Minutes  from  T  to  ©,  which  will  li¬ 
mit  the  Bafe  B,  and  give  a  Point  through  which  and 
the  two  other  given  Points  n  and  S,  a  great  Circle 
may  be  drawn,  which  will  form  the  Triangle. 
But  if  inftead  of  that,  the  Angle  O  n  R,  or  the 
Time  from  Midnight  had  been  given,  then  you 
muft  turn  that  time  into  Degrees,  and  by  Prop.  15. 
Cafe  2.  make  a  Spherick  Angle  with  the  Limb  of 
that  Number  of  Degrees  at  the  Point  «,  and  that 
will  determine  the  Point  O. 

The  Angle  ©  n  R,  is  meafured  by  Prop.  1 9. 
Cafe  2. 

Thus  alfo  in  Oblique-angled  Spherick  Tri¬ 
angles,  all  the  Sides  and  Angles  may  (by 
this  Method )  be  meafured^  and  the  Triangles 
conjlrubled. 

In  the  following  Obtufe-angled  Spherick  Tri¬ 
angle  ©  Z  N. 

ZNrrto  the  Complement  of  the  Pole’s  Eleva¬ 
tion,  =  38  Degrees,  30  Minutes. 

©  N  —  the  Complement  of  the  Sun’s  Declina¬ 
tion  from  the  Equator  E 

©  Z  =  46  Degrees,  49  Minutes  =  the  Com¬ 
plement  of  the  Sun’s  Altitude  above  the  Horizon 
h  R. 

®NZ=:  30  Degrees,  is  the  Hour  from  Noon, 
or  Ten  a  Clock  in  the  Morning. 

©  Z  N  =  137  Degrees,  47  Minutes,  is  the 
Sun’s  Azimuth  from  ZR«,  the  North  Part  of 
the  Meridian. 
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In  fome  Subjects  (faith  Mr.  Cowper)  it  fcarce  ap¬ 

peared  flelhy.  When  this  Mufcle  ads,  it  not 
only  ftraightens  the  Vagina ,  but  thereby  it  alio 
hinders  the  Blood  in  its  Return  from  the  Plexus 
retiformis  of  the  Pudendum ,  by  compreffing  fome 


7* i  Conjlruft  the  Triangle. 

1.  With  60  Degrees  of  a  Line  of  Chords  draw 

the  primitive  Circle  Z  R  n  h,  which  crofs  in  the  .  .  .  .  . 

Centre  with  two  Diameters  h  R,  reprefenting  the  of  its  Veins  that  pafs  underneath,  by  which  means 
Horizon  of  London ,  and  Z  N  the  prime  Vertical  the  Labia  become  diftended,  and  the  Vagina  con- 

firHe  traded. 

SPHINCTER  Vejica ,  is  a  Mufcle  feated  in  the 

2.  Set  the  Elevation  of  the  Pole  =r  51  Degrees,  upper  Part  of  the  Neck  ot  the  Bladder,  immedi- 
30  Minutes,  from  RtoN  ;  fo  is N  the  North  Pole  ately  above  the  Glandula  Projlata,  whole  Con- 


Egrefs  of 
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of  the  World :  And  drawing  N  S  through  the 
Centre,  it  will  be  the  Axis,  and  S  the  South- 
Pole. 

3.  Crofs  N  S  with  another  Diameter  at  right 
Angles,  and  that  will  be  E  Q_,  the  Equinodial. 

4.  Then  becaufe  the  Time  from  Noon  is  2 
Hours,  or  30  Degrees,  and  that  all  Hour-Circles 
pafs  through  the  Poles,  and  make  Angles  with  the 
Meridian,  make  an  Angle  at  N,  of  30  Degrees, 
by  Prop.  15.  Cafe  2.  which  will  be  the  Spherick 
Angle  END. 

5.  And  fince  the  Azimuth  is  137  Degrees,  47 

Minutes  from  the  North,  fubdud  that  out  of  180,  _ 

,  and  there  will  remain  42  Degrees,  13  Minutes,  the  t^ey  may  keep  cfofe  ancj  flrm  to  the  Ship’s  Sides 
Sun’s  Azimuth  from  the  South  j  and  becaufe  all  anc|  not  break  loofe  when  the  Ship  rolls,  and  by 
Azimuths,  or  Vertical  Circles,  pafs  through  Z  the  foat  means  endanger  the  breaking  out  of  the  Butt - 
Zenith,  make  an  Angle  with  the  Primitive  atZ,  heajQ f  a  piank. 
of  42  Degrees,  1 3  Minutes (by  Prop.  19.  Cafe  2.) 
and  fo  will  your  Triangle  be  Stereographically 
projeded,  and  the  Reafon  of  the  Thing  made  plain 
and  eafy. 


tradion  hinders  the  Involuntary 
Urine. 

SPHYGM1CA,  [of  r'Pv'/f’o  Gr.  the  Pulfe ]  is 
that  Part  of  Phyfick  which  treats  of  Pulfes.  Blan¬ 
chard. 

SPIKES,  or,  as  the  Seamen  call  them,  Speeks, 
are  large  long  Iron  Nails  with  flat  Heads ;  they  are 
of  diverfe  Lengths,  fome  a  Foot  or  two  long,  and 
fome  are  jagged,  fo  that  they  cannot  be  drawn  out 
again.  They  are  ufed  to  fallen  Planks  and  Tim¬ 
bers.  They  call  alfo  a  kind  of  fmall  Fidd ,  which 
ferves  them  to  open  and  fplice  fmall  Ropes,  a  Mar¬ 
ling  Spike. 

SPIKING  up  the  Ordnance ,  is  fallning  a  Coin, 
or  Quoin,  with  Spikes  to  the  Deck,  clofe  to  the 
Breech  of  the  Carriages  of  the  Great  Guns,  that 


I  don’t  give  Inftances  of  the  Analemma ,  or  of  the 


SPINA  Dorfi,  are  the  hinder  Prominences  of  the 
Vertebra . 

SPINA  Ventofa ,  is  an  Ulceration,  in  which  the 
Bones  are  eaten  by  a  malignant  Humour  without 
any  Pain  of  the  Periojlium ,  or  Membrane  that 
covers  the  Bone :  After  that,  a  Swelling  being  ri- 


feveral  Stereographick  Projedions  on  the  Planes  of  pen  without  any  Pain,  the  Part  afteded  is  quite  eat 
the  Horizon,  Equator,  Meridian,^,  becaufe  you  en  out  with  the  Ulcer,  from  whence  frequently 
will  find  them  in  their  proper  Places  under  thofe  follows  a  Neceflity  of  Amputation. 

Words.  SPINALIS  Colli ,  is  a  Mufcle  fo  called,  becaufe 

it  accompanies  the  Spines  of  the  Neck  5  it  arifes 
SPHERICAL  Afronomy ,  that  Part  of  Aftro-  from  the  five  fuperior  Tranfverfe  Procefles  of  the 
nomy  which  confiders  the  Univerfe  as  it  appears  to  Vertebra  of  the  Thorax ,  and  inferior  of  the  Neck, 
the  Eye.  and  in  its  Afcent  becomes  more  flelhy,  and  is  fo 

SPHERICAL  Numbers.  See  Circular  Num-  largely  inlerted  into  the  inferior  Part  of  the  Ver¬ 
ier  s.  tebra  of  the  Neck  laterally,  bY.  Thefe  draw  the 

SPHERICITY,  the  Quality  of  a  Sphere,  or  Vertebra  of  the  Neck  diredly  backwards, 
that  by  which  a  Body  becomes  Spherical.  _  SPINALIS  Medulla.  Site  Medulla  Spinalis. 

SPHEROID,  [of  <r<pot!fx  a  Sphere ,  and  «^,  Gr.  SPINDLE,  is  the  fmalleft  Part  of  a  Ship’s  Cap- 

Shape]  is  a  folid  Figure  made  by  the  Rotation  of  a  ftan,  which  is  betwixt  the  two  Decks.  Th eSpin- 
Semi-Ellipfis  about  its  Axis,  and  is  always  equal  die  of  the  Jeer-Capjlan  hath  Whelps  to  heave  the 
to  two  Thirds  of  its  circumfcribing  Cylinder,  Viol.  Alfo  the  Axis  of  the  Wheel  of  a  Watch  or 
Archim.  de Conoid  &  Spheroid.  18.  &  25.  2.  Clock,  is  called  the  Spindle,  and  its  Ends  the 

SPHINCTER,  [  ,p9  Gr.  ]  is  a  Mufcle  Pevets. 

that  contrads  the  Gullet,  Anus,  Bladder,  £5V.  SPINE,  the  Back- Bone,  or  long-jointed  Chine- 

SPHINCTER  Ani,  is  a  large,  thick,  flelhy  Bone  that  goes  down  the  Back. 

Mufcle,  encompafling  the  Anus .  Its  Figure  and  Se-  SPINSTER,  a  Term  in  Law,  being  an  Addi- 
ries  of  Fibres  externally,  immediately  under  the  tion  ufually  given  to  all  unmarried  Women,  from 
-Skin,  incline  to  an  oblong  Oval:  It  is  conneded  the  Vifcount’s  Daughter  downward, 
forward  to  the  Accelerator  TJrina ,  backwards  to  SPIRAL,  in  Architecture,  he.  is  a  Curve  that 
the  Os  Coccygis\  its  Fibres  are  circular  for  near  afeends  winding  about  a  Cone,  or  Spire,  fo  that  all 
two  Inches  in  Breadth  :  It  is  much  larger  in  Men  the  Points  thereof  continually  approach  the  Axis  ; 
than  in  other  Animals,  in  whom,  by  reafon  of  the  and  by  this  it  is  diftinguifhed  from  the  Helix ,  which 
ered  Pofition  of  the  Body,  there  is  greater  Force  winds  after  the  fame  manner  round  a  Cylinder, 
required  to  retain  the  Faces ,  which  is  the  Office  of  SPIRAL-L/V^,  in  Geometry ,  is,  according  to 
this  Mufcle.  Archimedes,  thus  generated. 

SPHINCTER  Gula.  See  Oefophagus  Gula.  If  a  right  Line,  as  A  B,  having  one  End  fix’d 
SPHINCTER  Vagina,  is  a  Mufcle  lying  im-  at  B,  be  equally  moved  round,  fo  as  with  the 
mediately  under  the  Clitoris,  encompafling  the  Va-  other  End  B,  to  deferibe  the  Periphery  of  a  Circle, 
gina  with  circular  Fibres  three  Fingers  in  Breadth,  and  at  the  fame  time  a  Point  be  conceived  to  move 

forward 
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forward  equally  from  B  towards  A  in  the  right 
Line  B  A,  fo  as  that  the  Point  defcribes  that  Line, 
while  the  Line  generates  the  Circle.  Then  will 
the  Point  with  its  two  Motions  deferibe  the  Curve 
Line  B,  i,  2,  35  4j  5j  &c. 


Which  is  called  an  Hel'x ,  or  Spiral  Line;  and  the 
plane  Space  contained  between  the  Spiral  Line, 
and  the  Right  Line  B  A,  is  called  the  Spiral 

Spare. 

J  alfo  you  conceive  the  Point  B  to  move  twice 
as  flow  as  the  Line  A  B,  foas  that  it  fliall  get  but 
half  way  along  B  A,  when  that  Line  fliall  have 
formed  the  Circle  J  and  if  then  you  imagine  a  new 
Revolution  to  be  made  of  the  Line  carrying  the 
Point,  fo  that  thev  fliall  end  their  Motion  at  laft 
together ;  there  v\  ill  be  ormed  a  Double  Spiral L  ne> 
and  two  Sp;ral  Spaces,  as  you  fee  in  the  Figure. 
From  the  Genefisof  w  hich  may  eafily  be  drawn 
theie  Corollaries. 

1.  That  the  Lines  B  iz,  B  11,  B  10,  tfic.  ma¬ 
king  equal  Angles  with  the  firft  and  fecond  Spiral, 
(as  alio  B  12,  B  io,  B  8,  &c.)  are  in  Arithmetical 
Proportion. 

2.  The  Lines  B  7,  B  10,  &c.  drawn  any  how 
to  the  firft  Spiral,  are  to  one  another  as  the  Arks  of 
the  Circle  intercepted  betwixt  B,  A  and  thofe  Lines. 
Becaufe  whatever  Parts  of  the  Circumference  the 
Point  A  defcribes,  as  fuppofe  7,  the  Point  B  will 
alfo  have  run  over  feven  Parts  of  the  Line  A  B. 

3 .  Any  Lines  drawn  from  B  to  the  fecond  Spiral 
as  B  1 8,  B  22,  £sV.  are  to  each  other  as  the  afore- 
faid  Arks,  together  with  the  whole  Periphery 
added  on  both  Sides  :  For  at  the  fame  time  that 
the  Point  A  runs  over  12,  or  the  whole  Periphe¬ 
ry,  and  perhaps  feven  Parts  more  fliall  that  Point 
B  have  run  over  1  2,  and  feven  Parts  of  the  Line 
A  B,  which  is  now  fuppofed  to  be  divided  into 
twenty-four  equal  Parts. 

PROPOSITIONS. 

I.  The  firjl  Spiral  Space  A  D  c  B  is  to  the  JirJl  Cir¬ 
cle  : :  as  1  to  3 . 
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Divide  the  Circumference  of  the  Circle  into  three 
equal  Parts  by  Lines  drawn  from  the  Centre  B,  be¬ 
ginning  from  the  firft  Line  B  A  ;  then  will  (by 
Cor.  1.  )  B  c  be  =  1,  B  D  =  2,  and  B  A  =  3  ; 
and  the  Sedors  circumfcribed  about  the  Spiral  will 
be  as  the  Squares  of  the  Radii,  viz.  C  B  c  =  1 , 
D  B  d  -=z  4,  and  A  B  a  =  9  ;  and  fo  it  will  be  al¬ 
ways,  if  you  make  never  fo  many  BiiTedions  of 
the  three  firft  Divifions  of  the  Circle  ;  that  is,  the 
Lines  drawn  from  B  to  the  Spiral ,  will  be  as  1,2, 
3>4>5>6,  &c.  and  the  Sedors  circumfcribed,  as 
h  4>  25>  36,  &c.  alwaysgoing  011  in  the  Order 
of  Squares,  or  in  a  duplicate  Ratio.  But  a  Rank  of 
fuch  Terms,  are  to  a  Rank  of  as  many,  equal  to 
the  greateft,  as  1  to  3  (by  N.  7.  of  Arithm.  Pro- 
grejfion).  Wherefore  the  whole  Spiral  Space  (which 
is  compofed  of  fuch  Sedors)  is  to  the  whole  Cir¬ 
cle  ::  as  1  to  3.  E.  D. 

Or, 

If  another  Circle  be  drawn  with  a  Radius  dou¬ 
ble  to  the  former,  its  Area  will  be  (as  the  Square 
of  its  Diameter)  four  times  as  great  as  that  of  the  for¬ 
mer.  Therefore  the  firft  Circle  to  the  fecoiid  will 
be  as  r  to  4,  or  as  3  to  1  2.  And  fince  the  Spiral 
Space  is  to  the  firft  Circle  as  1  to  3,  that  Space  to 
the  fecond  Circle  will  be  as  1  to  1 2  ;  and  to  a  third 
Circle  fo  deferibed,  as  1  to  27  j  to  a  fourth,  as  1. 
to  48,  &c. 

II.  The  firjl  Spiral  Lin*  is  equal  to  half  the  Peri¬ 
phery  of  the  firjl  Circle  ;  for  the  Radii  of  the 
Setters,  and  confequently  the  Arches  are  in  fimple 
Arithmetick  Progrejfion ,  while  the  Periphery  of 
the  Circle  contains  as  many  Arches  equal  to  the 
great ef ;  wherefore  the  Periphery  to  all  thofe. 
Arches ,  is  to  the  Spiral  Line  as  2  to  1  (by  N.  6. 
of  Arithm.  Progreflion.) 

I  thought  one  Propofition,  with  a  Corollary  op 
two,  enough  on  this  Subjed,  to  give  the  Reader  a 
Specimen  of  the  Genefts ,  Nature  and  Properties , 
and  way  of  Demonftration  ufed  about  Spiral  Lines  : 
Thofe  that  will  fee  more,  may  confult  Archimedes * 
Dr.  Wallis’ s  Arithmetick  of  Infinites ,  or  Sturmius’s 
Math.  Enucleat.  lib.  2.  chap.  4. 

Proportional  Spirals ,  are  fuch  Spiral  Lines  as  the 
Rhumb-Line  on  the  Terreftrial  Globe,  which  be 
caufe  they  make  equal  Angles  with  every  Meridi¬ 
an,  muft  alfo  (as  we  (hew  in  Prop.  7.  of  Spherick 
Geometry ,  which  fee)  make  equal  Angles  with  the 
Meridians  in  the  Stereographick  Projedion  on  the 
Plane  of  the  Equator;  and  therefore  will  be,  as 
the  learned  Dr.  Halley  obferves,  Proportional  Spi¬ 
rals  about  the  Polar  Point.  From  whence  that 
excellent  Mathematician  demonftrates,  that  the 
Meridian-Line  is  a  Scale  of  Log.  Tangents  of  the 
half  Meridian-  Complements  of  the  Latitudes.  See 
Meridian- Line. 
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In  Proportional  Spirals,  the  Angles  B  P  D,  B  P  d, 
tAc.  or  the  Arches  B  D,  B  d,  iAc.  are  Exponents 
of  the  Ratio's  of  B  P  to  P  C.  For  if  the  Arch 
B  D  be  divided  into  innumerable  equal  Parts,  right 
Lines  drawn  from  them  to  the  Centre  P,  fhall 
divide  the  Curve  B  c  c  C  into  an  Infinity  of  Pro¬ 
portionals  ;  and  all  the  Lines  P  c,  P  c,  lAc.  fhall 
be  an  Infinity  of  Proportionals  between  P  B  and 
BC,  whofe  Number  is  equal  to  all  the  Points  d  d, 
in  the  Arch  B  D  :  But  an  infinite  Number  of  Pro¬ 
portionals  between  the  two  Terms  of  the  Ratio, 
is  to  that  infinite  Number  of  equal  Parts  between 
any  other  two  T erms  : :  as  the  Logarithm  of  the 
one  Ratio  is  to  the  Logarithm  of  the  other  ;  there¬ 
fore,  as  B  D  to  B  d,  or  as  the  Angle  BPDto  the 
Angle  B  B  c  ;  fo  is  the  Logarithm  of  the  Ratio  of 
P  B  to  P  C,  to  the  Logarithm  of  the  Ratio  of  P  B 
to  P  c.  E.  D. 

SPIRIT,  which  the  Chy mills  call  Mercury,  is 
one  of  the  five  Principles  feparable  from  a  mix’d 
by  Fire  ;  ’tis  fubtil,  light,  penetrating,  and  adtive, 
and  hath  its  Particles  in  a  very  quick  Motion. 
This  is  probably  that  which  caufes  the  Growth 
and  Increafe  of  all  Bodies ;  but  where  it  abounds 
moil,  thofe  Bodies  do  fooneft  corrupt,  becaufe  of 
its  rapid  Motion.  This  appears  in  Vegetable  and 
Animal  Bodies,  which  yield  the  greateft  Quantity 
of  Spirit ;  whereas  moil  Minerals,  as  having  but 
a  fmall  Proportion  of  Spirit  in  them,  are  almoft  in¬ 
corruptible. 

This  Principle  is  never  drawn  pure  any  more 
than  the  others ;  and  when  it  comes  over  involved 
in  a  little  Oil,  ’tis  call’d  an  ardent  Spirit,  fuch  as 
Spirit  of  Wine,  which  therefore  fhould  rather  be 
called  an  exalted  Oil  ;  and  when  it  hath  in  it  a 
little  Volatile  Salt  diflolved,  ’tis  called  a  Volatile 
Spirit ,  as  the  Spirit  of  Hart’s-horn,  Urine,  Me.  If 
it  be  impregnated  with  acid  Salts,  its  Volatility  is 
then  check’d,  and  ’tis  called  an  Acid  or  Fix'd  Spirit , 
as  Spirit  of  Salt,  Vitriol,  Allum,  fsY.  which  truly 
are  only  an  acid  Salt  diflolved  and  put  into  Fufion 
by  a  ftrong  Fire. 

SPIRIT  of  Nitre  is  thus  drawn  Mix  one  Part 
of  Salt-petre  with  three  times  as  much  Potter’s- 
Earth  dried  ;  put  this  Mixture  into  a  large  earthen 
Retort,  and  fet  it  in  a  dole  Reverberatory  Fire; 
diftil  off  the  Phlegm  with  a  lmall  Fire  in  about  four 
or  five  Hours,  and  when  no  more  Drops  will  come, 
lute  on  a  very  large  Receiver,  and  encreafe  the  F  ire 
gradually  to  the  lecond  Degree,  fome  more  vola¬ 
tile  Spirits  will  come  out  in  white  Clouds :  Keep 
the  Fire  thus  about  two  Hours,  and  then  increafe 
it  to  the  greateft  Violence  you  can  give  it,  the  Va¬ 


pours  will  come  red  ;  continue  the  Fire  ’till  no  more 
red  Fumes  come ;  in  fourteen  Hours  the  Ope¬ 
ration  will  be  over.  If  you  ufed  two  Pounds  of 
Nitre,  you  will  draw  one  Pound  fourteen  Ounces 
of  Phlegm  and  Spirit  together.  The  Vefiels  had 
need  be  large,  and  one  Third  of  the  Retort  left 
empty,  elfe  there  will  be  danger  of  breaking  all 
to  Pieces,  the  Spirits  come  forth  with  that  Vio¬ 
lence. 

This  Spirit  is  thebeft  Aqua-fortis ,  and  is  chiefly 
ufed  for  Solution  of  Metals.  But  when  dulcified, 
is  a  good  Medicine  inwardly  in  many  Cafes. 

SPIRIT  of  Salt ,  is  made  by  drying  and  pow¬ 
dering  the  Salt,  and  then  mixing  it  with  thrice 
its  Weight  of  Potter’s-Earth  powder’d  :  A  Pafte  is 
made  of  thefe  two  with  a  little  Rain-water,  and 
then  the  Pafte  is  made  into  little  Balls,  or  Pellets, 
about  as  big  as  Nuts.  A  large  earthen  Retort,  or 
Glafs  one  coated,  hath  one  third  of  it  filled  with 
thefe,  and  being  placed  in  a  Reverberatory  Fire, 
hath  a  large  Receiver  fitted  to  it.  The  Jundlures 
mull  not  be  luted  at  firft,  but  a  very  moderate 
Fire  ufed  for  a  time,  to  diftil  out  all  the  Water  : 
But  as  foon  as  you  fee  fome  little  white  Clouds 
appear,  throw  out  the  infipid  Liquor  in  the  Re¬ 
ceiver,  and  lute  it  well  to  the  Retort:  Then  increafe 
the  Fire  by  degrees  to  the  higheft,  and  fo  let  it  con¬ 
tinue  twelve  or  fifteen  Hours,  or  ’till  no  more 
Clouds  appear  ;  when  the  Operation  is  ended,  you 
will  find  the  Spirit  of  Salt  in  the  Receiver.  Some 
re&ify  this  Spirit  afterwards  in  a  Cucurbit,  by  draw¬ 
ing  oif  fome  of  the  weaker  Spirit  in  a  gentle  Sand- 
heat,  and  then  what  remains  is  very  ftrong,  of  a 
yellow  Colour,  and  very  weighty. 

If  equal  Parts  of  this  acid  Spirit,  and  Spirit  of 
Wine,  are  mixed  together,  and  digefted  for  about 
three  or  four  Days,  ’tis  called  Spirit  of  Salt  dul¬ 
cified. 

Spirit  of  Salt  will  diflolve  Leaf- Gold,  and  will 
precipitate  what  Aquafortis  hath  diflolved.  Which 
fhews  how  very  differently  formed  and  figured  the 
Point  and  Pores  of  Acid  Menfruums  may  be,  and 
frequently  are. 

SPIRIT  of  Sulphur ,  commonly  call’d  Oil  of 
Sulphur,  per  Campan am  (from  the  Veflel’s  Form  be¬ 
ing  like  a  Glafs  Bell,  in  which  it  is  ufually  drawn) 
is  only  the  acid  Part  of  Sulphur  turned  into  a  Li¬ 
quor  by  the  means  of  Fire.  Lemery  ufes  a  great 
Glafs  Tunnel  for  this  Operation ;  which  feems  to 
be  the  beft  way  of  drawing  this  Spirit,  vid.  p.  445, 
lajl  Edition.  Some  make  ufe  of  Salt-petre  in  the 
drawing  off  Spirit  of  Sulphur,  but  that  is  not  a 
good  Practice,  becaufe  the  Nitre  alters  fomething 
of  the  Mixture  of  the  Spirit. 

SPIRITS  in  an  Animal  Body ,  were  reckoned  of 
three  forts ;  the  Animal  Spirits  in  the  Brain,  the 
Vital  in  the  Heart,  the  Natural  in  the  Liver:  But 
late  Authors  diftinguifh  ’em  only  into  two  Kinds  j 
the  Animal  in  the  Brain,  the  Vital  and  Natural 
(which  are  accounted  the  fame)  in  the  Mafs  of 
Blood.  The  Animal  Spirits  are  a  very  thin  Li¬ 
quor,  which  diftilling  from  the  Blood  in  the  out¬ 
ward,  or  cortical  Subftance  of  the  Brain,  are  by 
the  proper  Ferment  of  the  Brain  exalted  into  Spirit, 
and  thence  through  the  Medullar  Subftance  of  the 
Brain,  the  Corpus  Callofum,  and  Medulla  Oblon¬ 
gata,  are  deriv’d  into  the  Nerves  and  Spinal  Mar¬ 
row,  and  in  them  perform  all  the  Actions  of  Senfe 
and  Motion. 

The 
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The  Vital  or  Natural  Spirits  are  the  fubtileft 
Parts  of  the  Blood,  which  actuate  and  ferment  it, 
and  make  it  fit  for  Nourilhment. 

SPLANCHN1CA,  are  Medicines  proper  aerainft 
Difeates  of  the  Inteftines. 

SPLANCHNOLOGY  of 

*r'r ,  the  Bowels,  and  Gr.  Word,  or 

Speech ]  a  Difcourfeor  Explication  of  the  V ifc  era. 

SPLEN,  five  Lien,  the  Spleen,  is  a  Receptacle 
for  the  fait  and  earthy  Excrements  of  the  Blood, 
that  there,  by  the  Affiftance  of  the  Animal  Spirit?, 
it  may  be  volatiliz’d,  and  returning  again  into  the 
Blood,  may  concur  to  its  farther  Fermentation. 
The  Spleen  confifts  of  a  great  Number  of  little 
Bladders,  between  which  the  Glandules  are  fcat- 
ter’d  up  and  down,  and  fupply  the  Place  of  Veins. 
The  Spleen  has  likewife  an  Artery,  Nerves,  and 
Lymphatick  Vettels,  firft  difcover’d  by  Fr.  Rufch, 
fays  Blanchard.  But  you  will  find  a  much  bet¬ 
ter  Account  of  it  in  Gibfon's  Anatomy,  pag.  106. 
See  Vol.  II. 

SPLENA,  are  Bolfters  made  of  Linnen,  three, 
four  or  five  times  doubled,  even  to  the  Thicknefs 
of  the  Spleen  :  They  are  u fed  upon  Wounds,  Ul¬ 
cers  and  Fractures.  The  Figure  is  threefold,  ac¬ 
cording  to  the  manner  of  Application,  viz.  at 
Length,  Obliquely,  or  TranlVerlely :  They  are 
called  alfo  Plumacedi,  and  Plagula.  Blanchard. 

SPLENETICK  Artery ,  is  faid  by  fome  to  be 
the  greateft  Branch  of  the  Cceliaca ,  whence  it  goes 
to  the  Spleen ,  and  therein  ends. 

SPLEN II  Mu fculi,  arife  partly  from  the  five 
lower  Vertebra  of  the  Neck  ;  and  partly  from  the 
Points  of  five  of  the  upper  Vertebra  of  the  Tho¬ 
rax  :  The  Fibres  of  thefe  Mufcles  tend  obliquely, 
and  are  fattened  to  the  hinder  Part  of  the  Head. 
The  ufe  of  them  is  to  draw  the  He#id  backward. 
It  hath  its  Name  from  its  Figure,  being  fomething 
like  to  an  Ox’s  Spleen. 

SPLICE.  At  Sea  they  fay  a  Cable,  or  Rope,  is 
fpliced,  when  the  Ends  of  two  Pieces  being  untwi¬ 
tted,  the  feveral  Strands  are  wrought  into  one  ano¬ 
ther  by  a  Fidd.  Alfo  when  an  Eye  is  to  be  made 
at  the  End  of  a  Rope,  the  Ends  of  the  Strands  are 
by  a  Fidd  drawn  into  the  Ends  of  the  other  Ropes 
Strands ;  and  this  is.  called  a  Splice. 

SPLIT.  The  Seamen  fay,  when  a  Sail  is  blown 
to  Pieces,  it’s  fplit. 

SPOLIATION,  is  a  Writ  that  lies  for  one  In¬ 
cumbent  againtt  another,  in  any  Cafe  where  the 
Right  of  the  Patronage  cometh  not  in  Debate  :  As 
if  a  Parfon  be  made  a  Bifhop,  and  hath  Difpen- 
fation  to  keep  his  Redory,  and  afterwards  the 
Patron  prefent  another  to  the  Church,  which  is 
Inftituted  and  Induded ;  the  Bifhop  fhall  have 
againtt  this  Incumbent,  a  Writ  of  Spoliation  in 
Court  Chrifian. 

SPOND./EUS,  is  the  Foot  of  a  Latin  Verfe, 
confiding  of  two  Syllables,  and  both  of  them  long, 
as  Ingens. 

SPONGIOSA,  in  Anatomy,  Spongy,  an  Epi¬ 
thet  given  to  feveral  Parts  of  the  Body  from  their 
T exture,  which  is  porous  and  cavernous ;  as  Spon- 
gioja  corpora  penis ,  See. 

SPONGOEIDEA  off  a.  See  Grilriformia. 

SPOONING,  when  a  Ship  being  under  Sail  in 
a  Storm  at  Sea,  cannot  bear  it,  but  is  forced  to  put 
right  before  the  Wind  ;  then  the  Seamen  fay,  fhe 
Spoons  and  when  in  fuch  a  Cafe  there  is  Danger 
left  flie  fhould  bring  her  Matts  by  the  Board  with 


her  rolling  about,  or  Seel  under  Water,  and  fo 
Founder,  they  ufually  fet  up  the  Fore- fail,  to  make 
her  go  the  fteadier,  efpecially  if  there  be  Sea-room 
enough  ;  and  this  they  call  Spooning  with  the  Fore- 
fail. 

SPORADIC!  Morli  [  of  <mepifoe9  Gr.  ]  are 
thofe  Difeafes  which  (though  different  in  Nature) 
feize  feveral  People  at  the  fame  time,  and  in  the 
fame  Country. 

SPOTS  in  the  Sun.  Befides  what  may  be  con¬ 
cluded  about  thefe  Solar  Spots,  being  no  Planets 
revolving  round  the  Sun’s  Body,  as  fome  have 
thought.  Dr.  Hook ,  in  his  Opera  Pof.  draws  thele 
further  Conclufions  :  i.  That  thefe  Bodies  are  ei¬ 
ther  opake,  and  fo  hinder  the  Sun’s  Light  from 
palling  through  them,  or  elfe  are  incombuftible  and 
dark  Bodies,  which  will  afford  no  Light  at  all  for  a 
certain  time,  and  do,  as  it  were,  quench  and  deaden 
that  Part  of  the  Sun  where  they  rife.  2.  There 
appear  in  fome  Parts  of  the  Sun’s  Face  alfo  Nebula , 
or  Clouds ;  in  fome  others  Facula, or  Blazes,  which 
give  a  clearer  Light  than  the  other  Parts  of  his  Bo¬ 
dy.  The  Spots  are  fubjeCt  to  increafe  and  de- 
creafe,  having  femetimes  covered  a  Part  of  the 
Sun  bigger  than  all  Europe,  and  fometimes  bigger 
than  the  whole  Surface  of  the  Earth.  3.  The 
Motion  of  thefe  Spots  is  always  from  Eaji  to  Wefl, 
according  to  the  Order  of7a  Line  of  Sines,  begin¬ 
ning  from  the  Centre,  of  which  the  Semi-diame¬ 
ter  of  the  Sun  is  Radius.  And  this  Motion  ap¬ 
pears  to  be  in  a  ftraight  Line  in  the  beginning  of 
June  and  December,  when  the  Earth  is  in  that  part 
of  the  Plane  of  the  Ecliptick,  which  cuts  the 
Plane  of  the  Equinoctial  of  the  Sun’s  turbinated 
Motion.  At  other  times  the  Line  of  their  Motion 
is  incurvated  and  bent  into  an  Ellipfis ;  which  is 
greateft  when  the  Earth  happens  to  be  in  thofe 
Parts  of  the  Ecliptick,  which  are  the  extreme  Li¬ 
mits  of  it,  compared  to  the  Plane  of  the  Sun’s 
Equinodlial:  And  this  alfo  is  twice  a  Year,  viz. 
in  the  middle  between  the  Nodes,  both  Planes  paf- 
fing  through  the  Centre  of  the  Sun,  that  is,  about 
the  beginning  of  March  and  September.  Whence 
he  deduces,  by  undeniable  Demonftration,  that  the 
Sun  is  of  a  Globular  Figure,  and  that  it  moves  on 
its  own  Axis  from  Eaf  and  WeJl :  As  alfo,  that 
the  Axis  of  his  turbinated  Motion  remains  fixed, 
and  is  always  directed  towards  the  fame  Point  in  the 
Heavens,  as  the  Earth’s  Axis  is  found  to  do  ;  as  alfo 
the  Axis  of  Jupiter  and  Saturn  is,  as  far  as  can  yet 
be  difeovered  by  the  Spots,  Satellites,  and  Ring  of 
thefe  Planets.  4.  He  obferves  alfo,  that  there  is 
a  kind  of  Torrid  Zone,  or  certain  Space  or  Breadth 
on  each  Side  the  Sun’s  Equator  towards  the  Poles, 
in  which  thefe  Macula,  Nebula  and  Facula,  do 
appear  moft.  Whereas,  without  thefe  Limits,  or 
in  the  Temperate  Zones  (as  with  Regard  to  our 
Earth  they  may  be  called)  they  appear  butfeldom, 
and  never  towards  the  Polar  Parts. 

SPOTS  in  the  Sun.  ’Tis,  certain  thofe  opake 
Malles  which  fometimes  appear  at  the  Sun,  are 
not  Planets  revolving  at  any,  even  the  leaft  Di- 
ftance  from  him,  but  Spots,  ox  Macula,  adhering  to 
him  ;  for  whereas  they  revolve  but  once  in  about 
26  Days,  on  Calculation  it  will  appear,  that  a  Pla¬ 
net  near  the  Sun’s  Surface,  as  thefe  mutt  be,  can¬ 
not  have  above  three  Hours  allowed  for  its  periodical 
Revolution,  wThich  being  fo  different  from  the  fore- 
niention’d  Space  of  twenty-fix  Days,  quite  decides 
that  Controverfy,  and  demonftrates  thofe  Mattes 
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to  be  real  Macula  adhering  to  the  Body  of  the  Sun, 
as  is  here  aliened. 

Anno  1660,  April  27th,  8  H.  A.  M-  the  Ho¬ 
nourable  Mr.  Boyle  obferved  a  Spot  in  the  lower 
Limb  of  the  Sun,  a  little  towards  the  South  of  its 
Equator,  which  was  entred  about  45  of  the  Sun’s 
Diameter,  it  felf  being  about  tso  in  its  Ihorteft  Di¬ 
ameter  of  that  of  the  Sun,  its  longeft  about  ^  of  the 
fame. 

May  the  8th,  about  10  in  the  Morning,  it  ap¬ 
peared  near  about  the  fame  Diftance  front  the  Weft- 
ward  Limb,  a  little  South  of  its  Equator;  though 
at  firft  it  appeared  to  be  from  the  Eaftward  Limb,  a 
little  South  alfo  of  its  Equator.  May  the  9th,  it 
difappeared.  The  Spot  was  very  dark,  and  almoft 
of  a  quadrangular  Form,  and  was  enclofed  round 
with  a  kind  of  dulkifh  Cloud- 

May  the  25  th  the  fame  Spot  appear’d  again, 
and  feemed  to  be  in  a  Part  of  the  fame  Line  it  had 
formerly  traced,  and  was  entred  about  if  of  its 
Diameter,  about  7  H.  P.  M-  At  which  time  there 
appear’d  another  Spot ,  which  upon  its  Entrance 
was  not  above  Part  of  the  Sun’s  Diameter :  It 
appear’d  to  be  longeft  towards  the  North  and  South, 
and  fhorteft  towards  the  Eaftand  Weft  ;  and  there 
feemed  to  be  difperfed  about  it  diverfe  fmall  Clouds 
here  and  there. 

Anno  1671,  Augujl  the  nth,  6  H.  P.  M.  Mr. 
Cafini ,  by  the  Help  of  a  three  Foot  Glafs,  obfer¬ 
ved  in  the  Sun’s  Difk  two  Spots  very  dark,  and  di- 
llant  from  his  apparent  Centre  about  j  of  his  Semi¬ 
diameter. 

But,  that  he  might  the  more  exactly  note  their 
Situation,  in  refpedt  of  the  feveral  Parts  of  the 
World,  he  made  ufe  of  two  very  fine  Threads, 
cutting  one  another  at  Right  Angles  in  the  com¬ 
mon  Focus  of  the  two  Glafles,  and  in  the  Axis  of 
the  Telefcope  ;  fo  that  he  might  fee  the  Sun’s  Cen¬ 
tre,  and  according  as  one  of  thefe  Threads  advan¬ 
ced  Weft  ward,  it  mark’d  in  the  Sun  a  Circle  pa¬ 
rallel  to  the  Equator ;  and  the  other  Thread  mark¬ 
ed  the  Circle  of  Declination ,  or  the  Horary  Circle. 
Then  he  obferved  that  the  Spots  were  in  the  Sou¬ 
thern  Part  of  the  Sun ;  that  their  Elongation  from 
this  Parallel,  palling  through  his  Centre,  could  be 
no  more  than  jabout  tz  of  his  Diameter;  and  that 
they  were  fituated  pn  the  Eaftern  Side  in  refpedt  of 
tfie  faid  Centre  of  the  Sun.  He  alfo  meafured  fe¬ 
veral  times,  from  6  o’Clock  at  Night  to  7,  the 
Time  which  lapfed  between  the  Paflage  of  the  Sun’s 
Centre,  and  that  of  the  firft  of  thefe  Spots,  through 
the  faid  Horary  Circle  which  fometimes  he  found 
to  be  23,  fometimes  22  Seconds,  the  Semidiameter 
of  the  Sun  then  palling  in  66  Seconds. 

Augujl  the  1 2  th,  he  obferved  them  from  the 
Time  of  Sun- riling,  and  perceived  that  now  they 
were  nearer  his  Centre.  The  Time  between  the 
Paflage  of  the  Sun’s  Centre,  and  that  of  the  inte¬ 
rior  Edge  of  the  Coronet  which  encompafled  them 
both,  was  then  of  1 6  Seconds.  At  7  a  Clock  it 
was  but  of  15,  and  the  Southern  Limb  of  the  Co¬ 
ronet  touched  the  Parallel  palling  through  the  Sun’s 
Centre. 

From  6  at  Night  unto  7,  the  Time  between  the 
Paflage  of  the  Sun’s  Centre,  and  that  of  the  Coro¬ 
net’s  Limb,  was  found  to  be  one  time  of  8  Seconds, 
at  another  time  of  7  Seconds,,  and  another  of  7  $e-. 
copds  and  a  half.  The  Diftance  pf  the  S/^untp 
the  Parallel,  palling  through  the  Sun’s  Centre,  was 
near  the  fame  on  the  North  Side  with  what  it  had 


been  obferved  to  be  in  the  Morning  on  the  South 
Side. 

Augujl  the  13th,  about  6  in  the  Morning,  the 
Edge  of  the  Coronet  was  diftant  from  the  Equator, 
on  the  North  Side,  30  Seconds  ;  and  there  was  but 
one  Second  of  Time  from  the  Paflage  of  the  Sun’s 
Centre  into  the  Paflage  of  the  fame  anterior  Edge 
of  the  Coronet. 

At  8  H.  30  Seconds,  the  Fore  Edge  was  in  the 
fame  Horary  Circle  with  the  Sun’s  Centre ;  fo  that 
in  one  Day  and  a  half  thefe  Spots  have  run  through 
very  near  the  third  Part  of  the  Sun’s  apparent  Semi¬ 
diameter,  which  giveth  an  Arch  of  x  9  Degr.  3  o 
Min.  of  the  Circumference  of  the  Sun’s  Body; 
and  confequently  their  Diurnal  Motion  about  the 
Sun’s  Axis  hath  been  of  1 3  Degr.  and  the  Time  of 
their  Periodical  Revolution,  as  far  as  could  be  con¬ 
jectured  in  fo  little  Time,  mull  be  about  2  7  Days 
and  a  half ;  which  was  confirmed  afterwards  by  far¬ 
ther  Obfervations.  Philof.  Tranf 

Augujl  the  30th,  1671,  Dr.  Hook  obferved  a 
large  Spot  in  the  Centre  of  the  Sun’s  Face  about 
Noon. 

September  the  ill,  he  faw  the  fame  Spot  again, 
and  obferved  it  to  be  moved  about  a  quarter  of  the 
Sun’s  Diameter  Weftward. 

April  the  25  th,  1683,  Mr.  Flamjlead  law  a 
large  Spot,  having  3  Minutes,  40  Seconds  more 
North  Declination  than  the  Sun’s  Centre ;  and  at 
3  H.  35  Min.  after  Noon,  he  meafured  its  Diftance 
from  the  next  Limb ,  40  Seconds. 

April  the  26th,  he  law  it  more  remote  from  the 
Limb,  and  at  8  o’Clock  determined  its  Longitude 
from  the  Sun’s  Axis  66  £  Degr.  and  its  Declination 
from  the  Solar  Equator  8  f  Degr.  South. 

The  Revolution  of  this  Spot,  Mr.  Flamjlead 
found  to  confirm  his  former  Theory  of  the  Sun’s 
Motion  round  his  Axis  in  25  Days  6  Hours,  and 
that  the  Angle  of  his  Equator  and  our  Ecliptick  is 
7  Degr.  and  the  Longitude  of  his  Northern  Pole 
was  in  ny  1 6  Degrees. 

SPRING  of  the  Air,  or  its  Elajlical Force,  fee 
more  in  Air. 

That  there  is  fuch  a  Spring,  or  Elafticity  in  the 
Air,  is  clear  from  the  following  Experiments. 

1.  That  Bladders  but  half  blown  up,  and  ha¬ 
ving  their  Necks  well  tied,  did  fwell  in  the  Ex~ 
haujled  Receiver  as  if  blown  to  their  full  Dimen- 
fions ;  and  that  full  blown  Bladders,  and  even  thin 
fquare  Glafs  Vials  well  Hopp’d,  will  break  to  Pieces 
when  once  the  Air  is  well  pump’d  out  of  the  Re¬ 
ceiver. 

2.  A  Glafs  Syphon,  whofe  recurved  Leg  was 
turned  up  parallel  to  the  upper  and  longer,  and 
was  fealed  hermetically  at  the  End  of  the  lefler 
or  fhorter  Leg,  had  a  Quantity  of  Quickfilver 
poured  into  it,  and  by  its  being  moved  often  up 
and  down,  the  Air  in  the  fealed  and  Ihorter  Leg, 
was  brought  to  the  fame  Temperament  of  tire  Ex¬ 
ternal.  After  this  more  Mercury  was  poured  in, 
’till  the  Air  in  the  fealed  Leg  was  comprefied  into 
about  half  its  ufual  Dimenfions,  and  then  the 
Mercury  in  the  longer  Leg  was  29  Inches  higher 
than  that  in  the  fhorter:  By  which  it  appears 
plainly,  that  the  Spring  of  the  Air  in  the  fealed 
Leg  was  fo  great,  as  to  equiponderate  a  Column 
of  Mercury  of  29  Inches  in  Length.  Boyle  againfl: 
Lms. 
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3.  A  Vial  filled  to  but  a  fourth  Part  with  Quick- 
filver,  had  a  long  and  {lender  Glafs  Pipe  fattened 
into  its  Neck  with  Sealing-Wax,  or  Cement,, 
whofe  lower  Orifice  was  a  good  way  under  the 
Quickfilver  in  the  Vial  ;  then  having  blown  in  a 
a  little  Air,  to  try  whether  the  Vial  was  well 
{topp’d,  it  was  convey’d  into  a  long  and  {lender 
Receiver  ;  and  after  the  Air  was  drawn  off  by  the 
Pump,  the  Spring  of  the  included  Air  within  the 
Bottle,  impelled  the  Mercury  up  to  the  Height  of 
27  Inches  in  the  Pipe,  and  there  kept  it  fufpend- 
ed,  ’till  upon  the  Re-ad  million  of  the  Air,  the 
Quickfilver  fell  down  to  its  firft  Station  in  the  Pipe. 
This  Experiment  Mr.  Boyle  often  tried,  and  with 
defired  Succefs. 

And  when  it  was  tried  with  a  Bottle  that  held  a 
Quart,  the  Spring  of  fuch  a  Quantity  of  Air  was 
able  toraifethe  Mercury  up  to  29  Inches  one  Eighth. 
But  nothing  could  make  it  rife  above  the  common 
Height  of  the  Quickfilver  in  the  Barofcope. 

4.  Into  a  Copper  Veflel  of  a  Cylindrical  Shape, 
was  put  almoft  Water  enough  to  fill  it,  and  then 
was  immerfed  into  it,  and  kept  under  Water  by  a 
Weight,  a  lquare  Glafs  Vial  that  would  hold  nine 
or  ten  Ounces  of  Water,  and  was  well  flopp’d: 
After  this,  Mr.  Boyle  placed  the  Copper  Veflel 
in  his  Pneumatical  Engine ,  and  pumping  up  the 
Air,  he  found  that  the  Spring  of  the  Air  inclu¬ 
ded  in  the  Vial  broke  it  all  to  Pieces,  though  under 
Water,  with  a  great  Noife,  and  made  a  kind  of 
Smoak,  or  Mift,  appear  above  the  Surface  of  the 
Water. 

Which  Experiment  proves  both  the  great  Force 
of  the  Natural  Spring  of  the  Air,  when  the 
Weight  of  the  Atmofphere  is  removed  ;  and  alfo 
that  the  W eight  of  the  Atmofphere  ads  upon  Bo¬ 
dies  underWater  ;  for  that  could,  by  its  univerfal 
Preflure,  keep  the  Spring  of  the  Air  in  the  Bottle 
bent  while  it  was  under  the  Surface  of  the  Wa¬ 
ter  ;  but  when  once  that ,  by  plying  the  Pump, 
was  taken  off,  the  Elaftick  Particles  unbent  them- 
felves  violently,  and  broke  the  Vial.  See  the  Ex¬ 
periments  about  the  Preffure  of  the  Air's  Spring  on 
Bodies  under  Water. 

The  Spring  of  the  Air ,  is  equal  every  where  in 
a  natural  State  to  the  Weight  of  the  incumbent 
Atmofphere  ;  juft  as  if  a  Perlon  fliould  fqueeze,  or 
comprefs  together,  either  by  the  Force  of  his  Hand, 
or  by  a  Weight,  any  Parcel  of  Wool,  or  fuch 
Elaftick  Bodies,  the  Wool  would,  by  its  Spring, 
equally  prefs  againft  the  Hand,  or  Weight.  Ac¬ 
cording  to  the  third  Axiom  of  Sir  Ifaac  Newton's 
Principia,  Adiioni  contrariam  fetnper  id  a: quale m  ejje 
Readiionem. 

The  accurate  Dr.  Hook ,  on  Experiments  well 
made,  thinks  we  may  conclude  the  Spring  of  the 
Air  to  be  Reciprocal  to  its  Extenfion.  Micrograph. 
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And  the  Refiftance  of  the  Spring  of  the  Air ,  is 
found  to  be  nearly  equal  to  the  Weight,  or  Force, 
that  comprefles  it ;  and  the  Spaces  that  the  fame 
Air  occupies  under  differing  Prefl'ures,  are  recipro¬ 
cally  as  thofe  Prefl'ures. 

The  Quantity  of  the  Dilatation  and  Expanfion 
of  Air  only  by  the  Operation  of  its  Spring,  with¬ 
out  any  additional  Heat,  Mr.  Boyle  found  to  be  fo 
great,  that  a  Bubble  of  Air,  included  in  a  proper 
Glafs  Pipe  almoft  filled  with  Water,  was  extend¬ 
ed  to  above  i  50  times  its  former  Dimenfions ;  and 
he  believes  would  have  taken  up  200  times  its  lor- 
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mer  Room,  had  the  Tube-been  long  enough  to  have 
tried  the  Experiment.  New  Exper.  Phyf  Mecb. 
Edit.  3.  p.  32,  33. 

He  found  alfo,  that  a  Cylinder  of  Air  of  an  Inch 
in  Diameter,  and  lefs  than  two  Inches  in  Length, 
would,  when  included  in  a  Bladder,  and  the  Weight 
of  the  Atmoiphere  taken  off  by  pumping,  by  its 
bare  Spring  only  raile  a  Weight  of  above  ten  Pounds 
Averdupois. 

He  found  alfo,  that  the  Spring  of  a  Cylinder  of 
Air  of  two  Inches  Diameter,  and  of  the  former 
Length,  was  in  the  fame  Engine  able  to  raile  up 
forty- two  Pound  Weight. 

Whence  it  appears,  that  the  Force  of  the  Spring 
of  different  Cylinders  of  Air,  is  in  a  duplicate  Ra¬ 
tio  to  the  Diameters  of  thofe  Cylinders. 

The  Spring  of  the  Air ,  may  be  explicated  either 
by  fuppofing  the  Air  near  the  Earth  toconfift  of  an 
Heap  of  fuch  little  Springy  or  Elaftick  Bodies  ly¬ 
ing  one  upon  another,  rciembling  thofe  of  a  Fleece 
of  Wool. 

Or  elfe,  according  to  D.  Cartes  his  way,  by  fup¬ 
pofing,  that  the  Air  is  nothing  but  a  Congeries  of 
flexible  Particles  of  feveral  kinds  of  Figures  and 
Sizes,  which  are  raifed  by  Heat  into  the  fluid  and 
fuhtile  Ethereal  Matter  that  furroends  the  Earth, 
and  by  the  continual  Agitation  of  that  Matter , 
wherein  thofe  Particles  fwim,  are  fo  whirled  about, 
that  each  Corpufcle  endeavours  to  beat  off  all  others 
from  coming  within  the  little  Sphere  requifite  to  its 
Motion  about  its  own  Centre,  and  (in  cafe  any, 
by  intruding  into  that  Sphere,  fhall  oppofe  its  free 
Rotation)  to  drive  it  away. 

SPRING  a  Maf ,  fo  the  Seamen  call  it,  when 
a  Maft  is  only  crack’d,  but  not  quite  broken,  in 
any  Part  of  her  ;  as  in  the  Partners ,  the  Houndsy 
he.  then  they  fay.  The  Maf  is  fprung. 

SPRING,  inPhyfcb ,  is  a  natural  Faculty  or  En¬ 
deavour,  that  Bodies  have  of  returning  to  their  firft 
State,  after  they  have  been  by  Violence  put  out  of 
the  fame,  by  comprefling,  bending  them,  or  the 
like.  This  is  called  the  Elafick  Force. 

SPRIN Q- Arbor,  in  a  Watch,  is  that  Part  in 
the  middle  of  the  Spring-Box  which  the  Spring  is 
wound  or  turned  about,  and  to  which  it  is  hooked 
at  one  End. 

SPRING-Rue,  is  that  Cylindrical  Box  or  Frame 
that  contains  within  it  the  Spring  of  a  Watch,  or 
other  Movement. 

SPRING- Tide,  is  the  encreafing  higher  of  a 
Tide  after  a  dead  Niep;  this  is  about  three  Days 
before  the  Full  or  Change  of  the  Moon  ;  but  the 
Top,  or  higheft  of  the  Spring-Tide,  is  three  Days 
after  the  Full,  or  Change;  then  the  Water  runs 
higheft  with  the  Flood,  and  loweft  with  the  Ebb, 
and  the  Tides  run  more  ftrong  and  fwift  than  in 
the  Nieps. 

SPRINGS,  and  Fountains.  Concerning  the 
Origin  of  thefe,  there  is  much  Difpute,  efpecially 
of  fuch  as  are  found  on  the  Tops  of  the  high 
Mountains. 

Some,  as  Dr.  Hook ,  Dr.  Plott ,  and  many  others, 
think  that  they  arife  from  the  Sea- water  percolated 
through  the  Bowels  of  the  Earth,  which  by  that 
means  being  deprived  of  its  Salt,  is  rendred  much 
lighter  than  before,  and  fo  is  capable  of  rifing 
up  to  the  Height  we  commonly  find  Springs  at, 
as  Water  rifes  in  a  Filtre,  or  in  very  fmall  Tubes, 
idc. 

And  Dr.  Hook  hath  a  pretty  Experiment  about 
this,  in  his  Microgr.  p.  25. 
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But  I  cannot  fee  how  by  this  Hypothefis,  fup- 
pofing  the  Gravity  of  the  whole  Atmofphere  could 
be  taken  off,  Water  can  arife  above  34  or  35  Foot 
above  the  Level  of  the  Ocean. 

The  learned  Dr.  Halley  fuppofes  them  to  be 
Caufed  from  the  Vapours  exhaled  by  the  Sun  out 
of  the  Sea,  &c.  Of  which  fee  an  Account  under 
the  Word  Vapour. 

The  Ingenious  Dr.  Woodward,  in  his  Natural 
Hiftory  of  the  Earth,  fuppofes,  that  the  great 
Abyfs  of  Waters  placed  in  the  Bowels  of  the  Earth, 
is  the  Handing  Fund  and  Promptuary  which  fup- 
plies  Water  to  the  Surface  of  the  Earth,  and  fur- 
nilhes  as  well  Springs  and  Rivers,  as  Vapours  and 
Rain. 

For  he  aflefts,  that  there  is  a  nearly  uniform, 
and  conftant  Fire  or  Heat,  dilleminated  through¬ 
out  the  Body  of  the  Earth,  and  efpecially  in  the  in¬ 
ferior  Parts  of  it :  The  Bottoms  of  the  deeper  Mines 
being  very  fultry,  and  the  Stone  and  Ores  there 
being  very  fenfibly  hot  even  in  Winter.  That  ’tis 
this  lubterraneous  Heat  which  evaporates  and  ele¬ 
vates  the  Waters  of  the  Abyfs,  buoying  it  up  in¬ 
differently  on  all  Sides,  and  towards  all  Parts  of  the 
Surface  of  the  Globe. 

That  this  rifing  Vapour,  or  Water,  pervades  not 
only  the  Filfures  and  Intervals  of  the  Strata,  but 
the  very  Bodies  of  the  Strata  themfelves,  perme¬ 
ating  the  Interfaces  of  the  Sand,  Earth,  or  other 
Matter,  whereof  they  eonftft  ;  yea,  even  the  moft 
firm  and  denfe  Marble  and  Sand-  Hone ;  for  thefe 
give  Admiffion  to  it,  tho’  in  leffer  Quantity,  and 
are  alway  found  faturated  with  it ;  which  is  the 
reafon  that  they  are  fofter,  and  can  be  cut  much 
more  eaiily  when  they  are  firft  taken  out  of  the 
Earth,  than  they  can  afterwards,  when  they  have 
lain  lome  time  expofed  to  the  Air,  and  when  that 
Humidity  is  evaporated. 

This  Vapour  he  aflerts  to  proceed  diredlly  up  to¬ 
wards  the  Surface  of  the  Globe  on  all  Sides,  unlefs 
when  impeded  and  diverted  by  the  Interpofition  of 
Strata  of  Marble,  the  denfer  Sorts  of  Stone,  or 
other  like  Matter,  which  is  fo  clofe  and  compadl, 
that  it  can  admit  it  only  in  a  fmaller  Quantity,  and 
this  very  flowly  too. 

And  when  it  is  thus  intercepted  in  its  Pallage, 
the  Vapour,  which  cannot  penetrate  the  Stratum 
diredlly,  will  fome  of  it  glide  along  the  lower 
Surface  of  the  Stratum ,  permeating  the  Horizon¬ 
tal  Interval  which  is  betwixt  that  and  the  next 
Stratum  lying  underneath  it ;  the  reft  will  pafs  the 
Interftices  of  the  Mafs  of  the  fubjacent  Strata, 
whether  they  be  of  laxer  Stone,  of  Sand,  Marie, 
or  the  like,  with  a  Diredlion  parallel  to  the  Site 
of  thofe  Strata ,  ’till  it  arrives  at  their  perpendicu¬ 
lar  Intervals. 

And  when  the  Water  is  once  come  to  thefe  In¬ 
tervals,  in  cafe  the  Strata ,  whereby  the  afcending 
Vapour  was  collected,  and  condenfed  into  Water, 
(as  we  ufually  fpeakj  in  like  manner  as  by  an 
Alembick,  happen  to  be  raifed  above  the  Level  of 
the  Earth’s  Surface  ;  as  thofe  Strata  always  are, 
whereof  Mountains  do  confift ;  then  the  Water 
being  likewife  got  above  the  laid  Level ,  flows 
forth  of  thofe  Intervals  or  Apertures ;  and  if  there 
be  no  Obftacle  without,  forms  Broods  and  Rivers. 
But  where  the  Strata ,  which  fo  condenfe  it,  are 
not  higher  than  the  mean  Surface  of  the  Earth,  it 
Magnates  at  the  Apertures,  and  oqly  forms  funding 
Springs. 


He  adds,  that  tho’  this  Supply  of  Water  from 
the  Abyfs,  be  continual,  and  nearly  the  fame  at  all 
Seafons,  and  alike  to  all  Parts  of  the  Globe,  yet 
when  it  arrives  at  or  near  the  Surface  of  the  Earth, 
where  the  Heat  (the  Agent  which  evaporates  and 
bears  it  up)  is  not  Jo  conjiant  and  uniform,  as  is  that 
Relident  within  the  Globe,  but  is  fubject  to  Vi- 
ciflitudes  and  Alterations,  being  at  certain  Seafons 
greater  than  at  others  ;  being  alfo  greater  in  tome 
Climates  and  Parts  of  the  Earth  than  in  others:  It 
thence  happens,  that  the  Quantity  of  Water  at  the 
Surface  of  the  Earth ,  tho’  lent  up  from  the  Abyfs 
with  an  almoft  conftant  Equality,  is  various  and  un- 
cert  ain,  as  is  the  Heat  there  at  Jome  Seafons ,  and  in 
fome  Countries,  the  Surface  abounding,  and  being 
even  drowned  w7ith  the  Plenty  of  it,  theSpiings 
full,  and  the  Rivers  high:  At  other  Seafons,  and 
in  other  Countries ,  both  Springs  and  Rivers  may 
be  exceeding  low,  and  fometimes  totally  fail. 

When  the  Heat  in  the  exterior  Parts  of  the 
Earth,  and  in  the  ambient  Air,  is  as  intenfe  as  that 
in  the  interior  Parts  of  it,  then  all  that  Water  which 
pafles  the  Strata  direflly ,  mounting  up  in  feparate 
Parcels,  or,  in  Form  of  Vapour,  does  not  flop  at 
the  Surface,  becaufe  the  Heat  there  is  equal  both  in 
Quantity  and  Power  to  that  underneath,  which 
brought  it  out  of  the  Abyfs. 

This  Heat  therefore  takes  it  here,  and  bears  it 
up.  Part  of  it  immediately  out  of  the  Surface  of 
the  Earth,  the  reft  through  the  Tubes  and  Vcfiels- 
of  the  Vegetables  which  grow  thereon,  Herbs, 
Shrubs,  and  T rees,  and  along  wdth  it  a  Sort  of  Vege- 
tativeTerreftrial  Matter,  which  it  detaches  from  out 
the  uppermoft  Stratum  wherein  thefe  are  placed  ; 
this  it  depoles  in  them  for  their  Nutriment  as  it 
pafles  through  them,  and  ifluing  out  at  their  Tops 
and  Extremities,  it  marches  ftill  on,  and  is  elevated 
up  into  the  Atmofphere,  to  fuch  an  Height,  that 
the  Heat  there  being  lefs,  it  becomes  condenfed,. 
unites,  and  combines  into  fmall  Malles  or  Drops, 
and  at  length  falls  down  again  in  Rain ,  Dew ,  Hail 
or  Snow. 

And  for  the  other  Part  of  the  Water,  which  was 
condenfed  at  the  Surface  of  the  Earth,  and  fent 
forth  colledively  into  fanding  Springs  and  Rivers ; 
this  alfo  fuftains  a  Diminution  from  the  Heat  above, 
being  evaporated  more  or  lefs  in  Proportion  to  the  ' 
greater  or  Idler  Intenfenefs  of  the  Heat,  and  the 
greater  or  Idler  Extent  of  the  Surface  of  the  Wa¬ 
ter  fo  fent  forth. 

And  as  thefe  Evaporations  are  at  fometimes  grea¬ 
ter,  according  to  the  greater  Heat  of  the  Sun  ;  fo 
wherever  they  alight  again  in  Rain,  ’tis  fo  much 
fuperior  in  Quantity  to  the  Rain  of  colder  Seafons, 
as  the  Sun’s  Power  is  then  fuperior  to  its  Power  in 
thofe ■  Seafons:  This  is  apparent  in  our  Northern 
Clime,  where  the  Sun’s  Power  is  never  very  great, 
but  yet  our  Rains  in  June,  July  and  Augujl  are 
much  greater  than  thofe  of  the  colder  Months, 
the  Drops  larger,  and  confequently  heavier,  and 
falling  much  thicker  and  fafter  than  at  other 
times. 

But  much  more  apparent  is  this  in  the  Regions 
of  the  Earth,  nearer  to,  or  under  the  Equator, 
Where  the  Sun  having  a  much  greater  Force,  their 
Rains  (which  are  Periodical,  happening  ufually  a- 
bout  the  fame  time,  and  tailing  ftveral  Months)  falls 
in  inch  Quantities  as  to  be  more  like  delcending 
Rivers  than  Showers  ;  and  by  thefe  are  caufed  the 
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mighty  Inundations  of  the  Nile ,  and  other  Rivers 
in  thole  Regions. 

But  when  the  Heat  in  the  exterior  Parts  of  the 
Earth,  and  in  the  ambient  Air,  is  lefs  than  that 
in  the  interior ,  the  Evaporations  are  likewife  lefs, 
and  the  Springs  and  Rivers  do  not  only  ceafe  to 
be  diminijhedy  proportionably  to  the  Relaxation  of 
the  Heat,  but  are  much  augmented ,  a  great  Part 
of  the  W ater  which  alcends  to  the  Surface  of  the 
Earth,  flopping  there  for  want  of  Heat  to  amount 
it  thence  up  into  the  Atmofphere,  and  faturating 
the  fuperficial,  or  uppermoft  Strata  with  Water; 
which  by  Degrees  drains  down  into  W ells ,  Springs , 
and  Rivers ,  and  fo  makes  an  Addition  to  them, 
and  is  the  Reafon  that  tbefe  abound  with  Water  in 
the  colder  Seafons ,  fo  much  more  than  they  do  in 
the  hotter. 

And  the  Water  which  is  thus  difpenfed  to  the 
Earth  and  Atmofphere  from  the  great  Abyfs,  being 
carried  down  by  Rains  and  by  Rivers  into  the  O- 
cean,  which  communicates  with  the  Abyis,  is  by 
that  means  reftored  back  again  to  it ;  and  from 
thence  it  returns  again,  in  a  continual  Circulation, 
to  the  Surface  of  the  Earth,  in  Vapours  and 
Springs. 

SPRINGY,  or  Elafick  Bodies,  are  fuch  as  ha¬ 
ving  had  their  Figure  changed  by  the  Stroke  or 
Percuffion  of  another  Body,  can  recover  again 
their  former  Figure  ;  which  Bodies  that  are  not 
Elaftical  will  not  do.  Thus,  if  a  Piece  of  Steel 
be  bent  any  way,  it  will  recover  again  its  former 
Streightnefs ;  but  a  Piece  of  Lead  will  ftand  bent  in 
any  Form. 

SPUNGING  of  a  Great-Gun,  is  clearing  of 
her  Infide,  after  fhe  hath  been  difcharged,  with  a 
Wad  of  Sheep- (kin,  or  the  like,  rolled  about  one 
End  of  the  Rammer :  Its  Deflgn  is  to  prevent  any 
Parts  of  Fire  from  remaining  in  her,  which  would 
endanger  the  Life  of  him  who  fhould  load,  or 
charge  her  again. 

SPUN-YARN,  or  Rope-yarn,  whofe  Ends  are 
beaten  or  fcraped  thin,  in  order  to  fallen  one  Piece 
to  another,  that  fo  it  may  be  as  long  as  is  neceffary  : 
It  is  of  ufe  to  make  Caburns ,  and  for  many  other 
Purpofes  aboard  a  Ship. 

SPURLE.  See  Noth  a  cojlcs. 

SPURIOUS  Difeafes ,  are  fuch  as  in  fome  Symp¬ 
toms  cannot  be  brought  under  any  diftindt  Head  ; 
and  for  that  Reafon  are  called  by  the  Name  of  fome 
Difeafe  to  which  they  moll  agree  ;  and  hence 
they  are  often  denoted  Not  hi,  or  Bajlard  Dif¬ 
eafes. 

SPURIOUS  FLESH,  in  Anatomy,  is  fuch 
Flefh  as  is  of  a  Conftitution  quite  different  from 
all  the  reft,  as  the  Flefh  of  the  Lips ,  Gums, 
Gians ,  &c. 

SPURKETS,  are  the  Spaces  in  a  Ship’s  Side, 
betwixt  the  upper  and  lower  Futtocks,  or  betwixt 
the  Rungs  fore  and  aft. 

SQUADRON  of  Ships ,  is  a  Divifion,  or  Part 
of  a  Fleet,  commanded  by  a  Vice  or  Rear-Admi¬ 
ral,  or  fome  other  Commander,  or  Commodore ,  as 
they  call  it;  but  the  Number  of  Ships  in  it  is  un¬ 
certain. 

SQUADRON,  is  a  Body  of  Horfe,  whofe 
Number  is  not  fixed  j  but  ufually  is  from  ioo  to 
ado  Men,  according  to  the  General’s  Pleafure, 
the  Strength  of  the  Army,  and  as  Occafion  ferves. 
Ufually  a  Squadron  confifts  of  three  Troops,  each 
of  50  Men,  and  it  never  exceeds  200  Men,  be- 
caufe  a  greater  Number  than  that  cannot  be  advan- 


tageoufly  polled,  nor  have  room  to  abt  in  narrow 
Ground ,  Woods ,  Ma-rjbes,  Defies ,  &.c.  The  el- 
deft  Troop  takes  the  Right  of  the  Squadron,  and 
the  fecond  the  Left ,  and  the  youngeft  the  Centre. 
A  Squadron  is  always  drawn  up  three  deep,  or  hi 
three  Ranks,  with  the  Length  of  a  Horfe  between 
each  Rank.  The  Standard  is  always  in  the  Centre 
of  the  firft  Rank. 

SQUAMMOSA  Sutura ,  is  one  of  the  Sutures 
of  the  Bones  of  the  Skull ;  fo  called,  becaufe  the 
Parrs  of  the  Bones  united  by  the  Suture,  do  lie 
very  Hope,  and  like  Scales. 

SQUARE,  isan  Inftrument  of  Brafs,  or  Wood, 
having  one  Side  Perpendicular,  or  at  Right  An¬ 
gles  to  the  other ;  fometimes  made  with  a  Joint 
to  fold  ( for  the  Pocket )  and  fometimes  has  a 
Back,  to  ufe  on  a  Drawing- Board,  to  guide  the 
Square. 

SQUARE  Figure ,  in  Geometry ,  is  one  whofe 
Right-lined  Sides  are  all  equal,  and  its  Angles  all 
right.  See  Quadrilateral :  F or  its  Area,  fee  Area. 

SQUARE  Number ,  is  one  multiplied  into  it- 
felf ;  as  4,  which  arifes  from  the  Multiplication  of 
2  by  2;  and  9,  the  Product  of  3  by  3  ;  alfo  16 
made  by  4,  multiplied  by  4,  &c. 

And  a  Square  Number  may  be  ranged  into  the 
Form  of  a  Square,  but  that  which  cannot  be  fo 
ranged,  cannot  be  a  Square  Number. 

The  Square  of  any  Number,  or  Line,  as  3  -f-  3, 
or  a  -f-  by  divided  into  two  Parts,  is  equal  to  the 
Sum  of  the  Squares  of  thofe  Parts,  and  alfo  to  the 
double  Redlangle,  or  Produtft  of  thofe  Parts,  as  is 
plain  from  only  multiplying  <z -j- £  by  itfelf  Alge¬ 
braically.  See  Euclid ,  Lib.  2.  Prop.  4. 

Thus  the  Square  of  5  -j-  3,  or  8,  which  is  64, 
is  equal  to 

a  a  25 
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To  compofe  any  Square  Number  according  to  this 
Propoftion. 

2  * 

4  .  .  a  a 

20.  2  ah 

.25  b  b 

6  2  5  =  □  25 
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1.  Write  the  Number  down,  with  the  Diftance 
of  one  Place  between  each  Figure. 

2.  Find  the  Square  of  2,  the  firlt  Figure  to  the 
Left  Hand,  writing  it  down  under  2. 

$.  Then  write  the  double  Re&angle  of  2  multi¬ 
plied  by  5,  i.  e.  20,  under  4,  as  in  the  Margin. 

4.  Then  fquare  5,  and  write  its  Square  down  in 
that  Order,  as  you  fee  ;  and  adding  all  together  in¬ 
to  one  Sum,  you  will  have  625  q  25. 

When  a  Number  confifts  of  more  than  two 
Places,  proceed  thus. 

1.  Find  the  firft  Square  as  before. 

2.  Multiply  the  two  firft  Figures  (towards  the 
Left  Hand)  and  write  down  the  Product  twice,  one 
under  another. 

3.  Then  find  the  Square  of  the  fecond  Figure, 
which  write  in  its  proper  Order  as  before ;  add  all 
thefe  Intel  one  Sum  for  a  new  Square  of  a. 

4.  Then  multiply  the  third  Figure  into  the  fe¬ 
cond,  which  taken  together  make  a  ;  and  write  its 
Product  down  twice  as  before  (in  Step.  2.) 

5.  Square  the  third  Figure,  and  fubferibe  its 
Square  as  before  (in  Step  3.  )  then  add  all  into  one 
Sum,  and  repeat  this  Procefs  as  often  as  there  is 
Occafion ;  the  laft  Sum  of  all  is  the  true  Square 
required. 

Thus, 

3  6  S 
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13  j2 25  =  Square  of  3%, 

From  which  Method  of  compofing  a  Square,  it 
will  be  eafy  to  underftand  the  way  to  extract  the 
Square  Root  of  any  Number  given  : 

As  fuppofe  133225.  For, 

1 .  Beginning  at  the  Right  Hand,  make  a  Point 
over  the  firft  Figure  (5)  ;  and  after  that  over  every 
other  Place  alternately  :  Which  Points  fhew  you 
the  Number  of  Places  in  the  Root. 

2.  Find  the  neareft  Square  Root  to  the  firft  Part 
1 3,  which  is  3  j  write  it  in  the  Quotient,  and  then 
place  its  Square  (9)  under,  and  fubftradt  it  from  1 3. 
This  Rooot  is  a,  and  the  Square  a  a . 

3*  To  the  Remainder  (4)  bring  down  the  next 
Square  32,  which  will  make  432,  and  it  will  be 
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equal  to  2  a  b  -f-  b  b,  in  the  laft  Step  of  all,  elfe 
always  bigger,  and  is  called  the  Refolvend.  Then 
double  the  Figure  (3)  in  the  Quotient,  and  make 
it  a  Divifor  to  all  the  Refolvend ,  except  the  laft 
Figure  towards  the  right  Hand,  enquiring  how  of¬ 
ten  you  can  have  6  in  42,  and  place  the  Anfwer  6 
(for  though  you  can  have  it  feven  times,  yet  7  muft 
not  be  taken,  becaufe  ’tis  too  large,)  in  the  Quotient, 
and  alfo  after  6  in  the  Divifor.  Then  multiply  the 
thus  augmented  Divifor  by  6,  and  write  the  Pro¬ 
duct  under,  and  fubftra€t  it  from  the  Refolvend  : 
To  the  Remainder  36  bring  down  the  next  Square 
25,  and  then  you  have  3625  fora  new  Refolvend: 
Then,  as  before,  double  the  Quotient  36,  which 
makes  72  =  2  a,  for  a  new  Divifor,  and  enquire 
how  often  you  can  have  72  in  362 ;  write  the  An¬ 
fwer  5  —  a  in  the  Quotient,  and  alfo  after  the  Di¬ 
vifor  ;  and  multiplying  the  augmented  Divifor  by 
it,  you  will  have  a  Produdt  3625  —  2  a  b  -{-  b  b; 
which  fubftradted  from  the  Refolvend ,  leaves  no¬ 
thing,  and  fo  the  Work  is  over,  and  the  true  Root 
found  to  be  365.  If  there  had  been  more  Points, 
the  Work  in  this  third  Step  muft  have  been  repeat¬ 
ed  ’till  all  was  done. 

The  Example  follows : 

*  •  • 

133225  (36^ 

a  a  ~  9 


2  a  b  —  66)  432  =  Refolvend. 

396  =  2  a  b  -\-bb 


2  <2  +  3  =725)  3625  =  Refolvend. 

3625  t=:2  a  b  b  b 
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But  when  a  whole  Number  hath  not  a  Square 
Root  exactly  expreflible  by  any  rational  Number, 
then  to  approach  infinitely  near  the  exaft  Root, 
proceed  thus. 

Place  as  many  Pairs  of  Cyphers  on  the  right 
Hand  of  the  Remainder,  as  you  would  have  De¬ 
cimal  Places  in  the  Root,  and  work  as  before,  di- 
ftinguifhing  them  from  the  Integers  by  a  Comma, 
thus :  If  the  Square  Root  of  1 2  be  defir’d  to  three 
Places  in  Decimals  j  annex  fix  Cyphers  to  12,  and 
’twill  ftand  thus : 


12,  000000 

Whofe  Square  Root  being  extratted,  is  found  to 
be  3 ,  464,  or  Tooo  ;  but  becaufe  of  the  Remain¬ 
der,  it  muft  be  that  3,  464  is  lefs  than  the  true 
Root,  and  3,  465  greater  than  it ;  yet  not  wanting 
the  Taos  of  an  Unit  of  the  true  Root. 

The  Square  Root  of  a  Vulgar  Fraction  is  thus 
found. 

Firft,  if  the  Fradlion  be  not  in  its  lead  Terms, 
let  it  be  reduced  to  the  leaft  Terms ;  then  extract 
the  Square  Root  of  the  Denominator  for  a  new 
Denominator,  and  of  the  Numerator  for  a  new 
Numerator  ;  this  new  Fraction  Ihall  be  the  Square 
Root  of  the  Fraction  propofed.  Thus  the  Square 
Root  of  ifisi,  0f  Sis*. 


1 


If 


S  Q  U  A 


S  Q.  U  A 


If  the  Vulgar  Fraction  given,  be  incommenfura- 
ble  to  its  Square  Root,  both  in  the  given  Terms, 
and  alfo  in  any  other  Terms  that  it  is  reducible 
to  ;  then  reduce  the  faid  Vulgar  Fraction  into  De¬ 
cimals,  confiding  of  an  even  Number  of  Places; 
and  then  extraCt  the  Square  Root  thereof  by  Ap¬ 
proximation,  according  to  the  Precepts  already 
delivered. 

Thus  :  If  the  Square  Root  of  |  be  required,  its 
equivalent  Decimal  is  75,  whole  Square  Root  is 
86602,  &c.  Therefore  the  Square  Root  of  |  is 
86602  fere. 

If  a  mix’d  Number  were  given  for  Extraction, 
whofe  Fractional  Part  is  exprefs’d  in  Terms  of  a 
Vulgar  Fraction,  reduce  it  into  an  improper  Frac¬ 
tion,  and  (if  commenfurable)  extraft  the  Square 
Root  of  the  Numerator  and  Denominator  (as  be¬ 
fore)  ;  obferving  to  reduce  the  Fractional  Part  of 
the  mix’d  Number  (or  the  improper  Fraction 
equivalent  to  the  mix’d  Number,)  into  its  lead 
T  erms. 

Thus :  the  Square  Root  of  5  f  is  2  I  ;  for  the 
improper  Fraction  equivalent  to  5  $  is  and  the 
Square  Root  of  is  f ,  or  2  I. 


T 1  extraft  the  Square  Root ,  according  to  the  Method 
of  converging  Series. 

Suppofe  a  a  c  —  2. 

For  a  take  any  Binomial,  as  fuppofe  r  — f—  S  5 
’tis  bed  to  make  r  =  1 ,  (i.e.)  to  the  iirft  Root,  or 
Side  of  the  given  Square,  becaufe  then  S  will  con¬ 
verge  the  fooner. 


Then  will  rr-f-arS-f-SS  —  a  ar=zc. 
RejeCt  the  Power  of  S,  as  being  of  fmall  Value. 
Then  will  rr-\-zr$>  —  c9  or  2  rS—c  —  r  r. 

c  —  r  r 

Divide  all  by  2  r ;  and  then  S  - ,  which 

2  r 


is  the  danding  Theorem. 


Suppofe  therefore  r  —  r ,  then  -f-  c  2  ? _ , 

—  rr=  1  r* 
Make  2  r  the  Divifor)  1,0  (,  5  =  S. 
To  the  fird  r  —  1 ,  add,  5  =  S,  for  a  fecond  r, 
in  order  for  a  new  Operation. 

Then  1 ,  5  is  the  new  r,*  the  Square  of  which 
is  2,  25  =  rr;  from  which  fubdraCt  2  =r,  be- 
.caufe  2  is  lei's  than  2,  25,  and  ’twill  ltand  thus. 


r  r=  2,25 
—  c  —  2 


2^=3)  °>25 

Which  mud  be  divided  by  2  rr= r  3,  and  the  Quo¬ 
tient  will  be  —  083  =  S  ;  which  having  a  defective 
Sign,  mud  be  fubilraCted  from  the  lad. 

t  —  i,5 


i>  40 

Which  will  be  a  new  r  for  a  third  Operation  ;  and 
its  Square  being  2,007889  ■=  r  r  (as  before  greater 
than  2  =c).  Take  2  =  c  from  it,  thus  ; 


r  r  z=  2  007889 
—  c  —  2 


Leaves  —  .007889  :=  S. 

Which  being  divided  by  twice  the  lad  rz=  2,  834, 
gives  in  the  Quotient  —  .002783  =  S  ;  and  this  S 
fubdraCted  from  the  lad. 

r=i.  417 

002783 


1.  414217  =: 

Which  gives  the  Root  to  feven  Places  at  three  Ope¬ 
rations. 

But  if  more  ExaCtnefs  be  neceflary,  call  it  a 
new  r,  for  a  fourth  Operation,  and  proceed  jud  as 
before. 

N.  B.  This  Method,  which  is  Mr.  Raphfon*$y 
is  very  pretty,  but  it  labours  under  two  Inconve- 
niencies,  viz.  The  greatnefs  of  the  Div  fors,  and  the 
high  Involutions ;  elpecially  in  extracting  Roots  out 
of  higher  Powers,  as  the  Cube9  Biquadratey  Fifth , 
Power ,  &c. 

To  obviate  which,  ’tis  much  better  to  ufe  the 
following  way,  which  is  Mr.  Ward's. 

Let,  as  before,  a'a~  c  —  2,  and  r  -{-  S  =r  a. 
Then  rr- f-  2  r  S  -f-SS  z=  aa  —  C. 

Divide  all  by  2 ;  then  ’tis  ^rr-j-rS-f-iSS 

0 

=  —  the  Refolvend ;  and  rS-f-;SS=A  0 
—  5  r  r  z=  D,  the  Dividend. 

D 

Whence  arifes  this  Theoremy  — 7— Tq  =  S,  by 

r  -f-  4  d 

dividing  all  by  r  -f-  \  S. 

Let  then,  as  before,  the  Square  Root  of  2Z=  C 
~  a  a9  be  required. 

Fird,  take  r=  1  ;  then  halve  the  Refolvend 

C 

2=  —  =  1  :  And  from  it  take  -  r  r  =r  5,  there 
2 

remains  5  =  D.  Make 

r  =  1  the  Divif. ) .  5  o  (4  =  S.fubf.  ~  SS=  8  under 

48  “  r  S  4-5  SS  [theCypher. 

Di.  =  r  +  S  =  1,4)2°  (20  (1,=  S 

145  =  ^  S  — ^  S  S 


Di.  =  r-fS  =  1,41)  5500  (3  =  S 

4234*5  =  r  S  -f  jS  S 


r  -f-  S  =  1,413,)  126550  (8  =  S 

113072  =r  S  -f  iSS 


r  =  S  n  1,4138)  1347800  (9  =S 

127246,5  —  r  S  -f-  j  S  S 


x»4i3 89)  75335°°  (5  =S 

7069462,5  =2  r  S  \  S  S 


This 


V  O  L.  II. 


::  (2  — 1,413895.  464037,5. 
7  C 


s  an  i 


S  T  A 


'  This  Root  a  —  i  ,41 3895  differs  from  the  for¬ 
mer  Root  found,  but  by  0,000022  (a  little  more 
than  Tooof )  for  no  exadt  Root  can  be  found  by 

either  way.  . 

Herealfo,  if  more  Exadlnefs  had  been  required, 
the  Remainder  encreafed  by  Cyphers  might  have 
been  made  a  new  Dividend,  and  1,41 3895  a  new 
Divifor  ;  and  foyou  may  proceed  on  as  for' as  you 
think  fit. 

The  vaft  Advantage  of  this  Method  above  the 
former,  any  one  will  ioon  find  that  will  try  both. 

An  Example  of  this  zvay,  in  a  true  Square  Number. 

The  Square  Root  of  i3  3225>  is  required. 


Divifor  r  ■=.  3)  216  (6  — S. 

1 98  —  r  S  -j-  7 


36)  1812,  5  (5  =  S 

1812,  5  rzrrS-jr-  7  S  S 


0000,  o 

1  v  . 

Therefore  a  —  365. 

SQUARE  Brittle ,  or  Battalion  of  Men,  is  one 
that  hath  an  equal  Number  of  Men  in  Rank  and 
File. 

To  form  any  Number  of  Men  into  a  Square 
Battle,  as  fuppofe  500,  extradf  the  neareff  Square 
Root  of  500,  which  is  in  Integers  22  ;  and  that 
will  give  the  Number  pf  Men  for  Rank  apd  File. 
There  will  be  a  Remainder  of  1 6  Men,  who  may 
be  difpofed  of  as  the  Commander  thinks  beft. 

SQUARE  Battalion  of  Ground ,  is  when  the 
Ground  of  the  Flanks  is  of  the  fame  Extent  as  ^he 
Ground  of  the  Front  and  Rear.  To  make  a 
fquare  Battalion  of  Ground  ;  as  fuppofe  the  Num¬ 
ber  were  60;  multiply  60  by  3,  the  Number  of 
Feet  which  every  Man  takes  up  in  Front,  the  Pro- 
dudt  will  be  180:  Divide  that  hy  7,  which  i/>  the 
Number  of  Feet  each  Man  takes  up  in  Depth,  or 
which  is  the  Diftance  of  the  Ranks,  the  Quotient, 
without  a  Fradtion,  will  be  25,  whofe  fquare  Root 
is  5  ;  which  will  give  the  Number  of  Men  in  File. 
And  if  you  divide  the  firft  given  Number  60.  by  this 
Root  5,  you  will  quote  12,  which  is  the  Number 
of  Men  in  each  Rank. 

SQUARE  Hollow ,  or  hollow  Square ,  in  the  Art 
Military,  is  a  Body  of  Foot  drawn  up,  with  an 
empty  Space  in  the  Middle  for  the  Colours,  Drums 
and  Baggage,  facing  and  covered  by  the  Pikes  every 
way  to  keep  off  the  Ffoffe. 

SQUARING.  By  the  Word  Squaring ,  Ma¬ 
thematicians  underhand  the  making  of  a  Square 
equal  to  any  Figure  given.  Thus  the  Quadrature , 
or  Squaring  of  the  Circle,  is  the  finding  a  Square 
equal  to  the  Area  of  a  Circle,  which  hath  not  yet 
been  done  Geometrically. 

SQUIN  ANCY,  or  Qfinfey ,  a  Swelling  and  In¬ 
flammation  in  the  Throat.  See  Angina. 

ST  ABLE- ST  AND,  is  the  T  erm  for  one  of  the 
four  Evidences,  or  Prefumptions,  whereby  a  Man  is 
convidled,  to  intend  the  Healing  the  King’s  Deer  in 
the  Forefls.  T  he  .other $ree  are  Dog-draw,  Back- 
bear,  and  Bloody- band.  ThlisStablefand  is  when 
a  Man  is  in  Stabili  Station e,  at  his  Standing  in  the 


Foreft  with  a  Crofs-bow ,  or  Long-bow,  ready  to 
flioot  at  a  Deer  ;  or  elfe  when  he  is  fanding  dole  up 
by  a  Tree,  &c.  with  Greyhounds  in  a  Leaffi  rea¬ 
dy  to  flip. 

STAGMA,  are 'Juices  of  Plants  mix’d  toge¬ 
ther  in  order  to  DiHillation. 

STAKE,  is  the  Name  of  a  fmall  Anvil  ufed  by 
Smiths;  fometimes  it  Hands  on  a  broad  Iron  Foot, 
on  the  Work-Bench,  to  be  moved  up  and  down 
occafionally  ;  and  fometimes  it  hath  a  Hrong  Iron 
Spike  at  the  Bottom,  by  which  ’tis  fixed  to  fome 
Place  on  the  Work-Bench.  Its  Ufe  is  to  fet  fmall  andi, 
cold  Work  freight,  by  hammering  it  on  the  Stake, 
or  to  cut  pr  punch  upon  with  the  cold  Chffel ,  or 
cold  Punch. 

STALACTITfE  [of  Gr.  a  Drop , 

or  Dropping]  are  a  Sort  of  Hony,  fparry  Icicles 
which  hang  down  from  the  Top,  or  Arches  of 
Grotto’s,  Caves,  or  Subterranean  Caverns,  and; 
from  the  Roofs  of  the  Buildings  and  Capitals  of  the 
Pillars  of  fuch  Places  as  are  built  over  the  Therma * 
or  Hot-Springs.  Of  this  kind  are  the  Sal  Alumen, 
and  Vitriolum  Stalafticum,  the  Minera  Ferri-fa- 
l attic  a,  the  Vitriolum  Capillare ,  and  the  Alumen, 
Capillar e,  See.  Thefe  Stalafticce,  Dr.  Woodward 
faith,  fhould  rather  be  called  Stagonitce. 

STALLAGE,  was  a  cuHomary  Rent  paid  in 
Fairs  and  Markets,  for  the  Liberty  of  a  Stall  or 
Standing,  by  the  St  allangers,  or  the  Creamers,  i.  e. 
thofe  T raders  who  expoled  their  Goods  to  Sale  on 
the  faid  Stalls.  In  Scotland  they  call  it  Stallenge  ; 
the  Romans  called  it  Siliquapicum ,  from  Sill  qua, 
which  was  their  firff  and  leafi  Weight,  a,  kind  of 
Car  a  ft,  of  four  Grains. 

STAMINA,  in  the  Animal  0 economy-,  sire  thofe 
fimple  or  equal  Parts  which  exified  firfi  in  the  Em¬ 
bryo,  or  even  in  the  Semen ;  and  by  the  Diffindlion 
and  Accretion  of  which,  by  additional  Juices,  the 
humane  Body  ,  at  its  utmoHBulk,  is  fuppofed  to  be 
form’d. 

STAMINA,  in  Botany ,  are  thofe  little  fine 
Threads  or  Capillaments  which  grow  up  within  the' 
Flowers  of  Plants  encompaffmg  round  the  Style , 
and  on  which  the  Apices  grow,  at  their  Extremities. 
Whence  the  Botanifs  call  that  a 

ST  AM1NEOU  S  Flower,  which  is  fo  far  im¬ 
perfect,  as  to  want  thofe  coloured  Leaves  which  are 
called  Pet-ales ,  and  confiHs  only  of  the  Stylus  and 
the  Stamina. 

And  fuch  Plants  as  do  bear  thefe  Stamineous 
flowers,  Mr.  Ray  makes  to  confiitute  a  large  Ge¬ 
nus  of  Plants,  which  he  calls  Herbcs  fore  Imper - 
fefto five  apetalo  Stamineove. 

And  thefe  he  divides  into  fuch  as, 

1.  Have  their  Fruit  or  Seed  totally  divided  from 
the  Flower  ;  and  thefe  are  fuch  Plants  as  are  faid  to 
be  of  different  Sexes  :  The  reafon  of  which  is,  that 
from  the  fame  Seed  fome  Plant  fhall  arife  with 
Flowers  apd  no  Fruit,  and  others  with  Fruit  and  no 
Flowers;  as  Hops ,  Hemp,  fin  gin g  Nettles,  Spinach, 
Cynocrambe ,  Mercurialis ,  and  Phyllon. 

2.  Such  as  have  their  Fruit  only  a  little  disjoin’d 
from  their  Flowers;^ ^  as  the  Ambrofia,  Bardana  mi¬ 
nor,  Ricinus ,  and  the  Heliotropium  Trie oc con. 

3.  Such  as  have  their  Fruit  immediately  con¬ 
tiguous,  or  adhering  to  their  Flower :  And  the  Seed 
of  thefe  is  either. 


1.  Tri- 


S  T  A 
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1.  Triangular :  And  of  this  Sort  fome  are  lucid 
and  fhining,  as  the  Lapathum ,  Rhabarbarum,  and 
Bifiorta ,  to  which  alfo  may  be  reckoned  the  Per- 
ficaria. 

Others  are  rough,  and  not  {hilling ;  as  the  Hel- 
leborus  Albus ,  Fegopyrum ,  Convolvulus  niger ,  and 
the  Polyg07ium. 

2.  Such  as  have  a  roundifh  Seed,  a  little  flat¬ 
ted  or  comprefled,  or  of  any  other  Figure  but  the 
former  Triquetrous ,  or  Triangular  one.  And 
thefe  have  their  Flower,  or  the  Calyx  of  the 
Flow’er  adhering  to  the  Bottom  or  Bafis  of  the 
Seed  or  Fruit;  as  the  Potamogiton,  Blit  urn  Sil- 
vejire ,  P  ar  let  aria,  Atriplex ,  Blitum  Sativum , 
Amuranthes  Hoclocerieus ,  and  the  Saxfraga  Au - 
rea . 

3.  Such  whofe  Flowers  adhere  to  the  Top  or 

upper  molt  of  the  Seed  ;  as  the  Beta,  Afarum , 
Arcbimilla.  > 

And  to  thefe  kind  of  Plants  Mr.  Ray  reduces  alfo 
the  Rali getv culatuni  Sedum  fruticofum,  the  Sc  op  aria, 
or  Belvidere  of  the  Italians. 

STAMPING-MILL,  called  alfo  a  Knocking- 
MUl ,  is  a  R^ill  ufed  in  the  Tin- works  to  bruife  the 
Ore  lmall.  See  the  Defcriptiopt  of  it  under  Tin. 

STANCHIONS  in  a  Ship,  are  thofe  Timbers 
which  being  let  tip  Pillar-wife,  do  fupport  and 
ftrengthen  the  wafte  Trees. 

STANDARD  fpr  Gold-Coin  in  England ,  is 
twenty-two  Cara&s  of  fine  Gold,  and  twqCara&s 
of  Copper ;  and  the  French  and  Spanifio  Gqld  are 
nearly  of  the  fame  Standard.  See  Car  a  ft. 

For  Silver- Coin,  eleven  Ounces  arid  Two-penny 
Weight  of  fine  Silver,  and  Eighteen-penny  Weight 
of  Copper,  being  melted  together,  is  the  true  Stand¬ 
ard,  and  fuch  Silver  is  called  Sterling.  When  either 
Gold  or  Silver  is  finer  than  Standard,  they  call  it 
better ;  if  coatfer,  worfe  y  and  they  reckon  the  Ex- 
cefs,  or  Defedf,  by  Caradls,  and  Grains  of  a  Caradt 
in  Gold,  and  by  Penny-weights  in  Silver.  And  it 
is  thus  difcovered  :  They  take  a  fmali  Quantity  and 
afjuyfiy  that  is,  weigh  it  very  exadlly,  and  then 
melt  it  in  a  Crucible  with  a  ftrong  Eire,  fo  long 
’till  the  Copper,  or  other  Allay  mixed  with  it,  be 
burnt  awray.  When  cold,,  they  weigh  it  again  ac¬ 
curately  >,  and  if  it  hath  loft  nothing  of  the  firft 
Weight,  they  call  it  fine  Geld-,  if  it  hath  loft  74 
Part  of  its  Weight,  they  call  it  Gold  of  twenty- 
four  Caradls,  or  one  Caradl  better  than  Standard  ; 
if  it  fiave  loft  75  Parts,  then  ’tis  twenty-two  Ca- 
ra&s  fine,  or  Standard  ;  if  it  hath  loft  74  Farts,  ’tis 
called  twenty-one  Carnets  fine,  or  one  Caradl 
worfe  than  Standard,  &e.  And  fo  they  allay  Sil¬ 
ver,  only  they  compute  its  Lois by  Penny- weights, 

STANDING  Part  of  the  Sheet,  is  that  Part 
which  is  made  (aft  to  a  Ring  at  the  Ship’s  Quarter. 
When  they  fay,  Over-hale  the  Sheat,_  they  mean, 
FL.de  upon  the  flan  ding  Part  y  but  when  they  fay, 
Hale  the  Sheet  barely. ,  they  intend  it  only-  of  the 
Running  Part. 

STANDING  Ropes,  are- thofe  Ropes  which  do 
not  run  in  any  Blocks,  hut  are  fet  taught,  or  let 
flack,  as.occafion  ferves  ;  as  the  Sheat-ftays,  Back- 
ftays,  and  the  like. 


S  r ANDING  Part  of  a  Taeble ,  aboard  a  Ship, 
is  the  End  of  the  Rope  where  the  Block  is  feized, 
or  taften’d  ;  as  the  other  which  is  haled,  is  cajled 
Fall. 

STANNARIES,  are  the  Mines  and  Works 
where  ( Stannum )  Tin  is  dug  and  fmelted  ;  as  in 
Cornwall ,  and  other  Places.  There  are  feveral 
Laws  about,  and  Liberties  granted  to  the  Stannary- 
Courts  in  feveral  Adis  of  Parliament  ;  as  in  the 
Time  of  Edw.  1.  and  afterwards,  as  abridg’d  by 
Edw.  3.  and  in,  17  Car.  1.  e.  15. 

STAPES,  or  the  Stirrop ,  becaufe  of  its  Re- 
femblance  to  a  Stirrop,  is  a  little  Bone  in  the  Ear, 
of  a  Triangular  Figure,  and  is  made  of  two  Branches 
fet  upon  a  flat  Bafis,  which  Hands  upon  the  Fora* 
men  Ovale  y  the  Union  of  the  two  Branches  is 
called  the  Head  of  the  Stapes ,  in  which  t;her$ 
is  a  fmali  Cavity,  wherein  lies  another  little  Bone. 

STAPHYLOMA  Or.]  is  a  Dift 

eafeof  the  Eye,  in  which  the  two  Tunicks,  of  the 
Eye,  Cornea  and  Uvea,  being  broken,  fall  outward 
in  the  Shape  of  a  Grape. 

STAPLE,  fignifiesthis  or  that  Town,  City  or 
Place  where  the  Merchants  of  England  were,  by 
Adi  of  Parliament,  to  carry  their  Wool,  Cloth’, 
Lead  and  Tin,  &e.  and  fuch  like  Staple ,  ox  Stand* 
Ing  Commodities  of  this  Land,  in  order  to  their 
being  fold  by  the  Great.  Thefe  Places,  you  will 
find  in  feveral  Statutes,  appointed  and  altered  by 
the  Kings  of  England ,  from  the  fecond  Year  of 
Edw.  3.  to  the  fifth  of  Edw.  6.  and  what  Officers 
thefe  Staples  had  belonging  to  them,  you  may 
fee  in  Anno  27  Ediv.  3.  Stat.  3.  c.  21.  The  Sta¬ 
ple  Commodities  of  this  Land  are  Wool,  Leather, 
Woolfells,  Lead,  Tin,  Butter,  Cheefe  and  Cloth  ; 
asappears  by  1  a.  Rich. a.,  c.  1.  tho’  fome  will  allow 
only  the  firft  five. 

STAR,  in  Fortification ,  is  a  Work  with  fe.veral 
Faces,  generally  compofed  of  from  five  to  eight 
Points,  with  Saliant  and  Re-entring  Angles  flanking 
one  another  ;  every  one  of  its  Sides  containing  from 
twelve  to  twenty- five  Fathoms. 

STAR,  in  Pyrotechny ,  of  a  Compofition  of 
Gunpowder,  and  other  combuftible  Matters,  which 
being  lent  Aloft  into  the  Air,  exhibits  the  Appear¬ 
ance  of  real  Stars. 

STAR.  AU  Deeds,  Obligations,  Contracts,, 
Releales-,  £sV.  of  the  Jews ,  were  anciently  called 
Stars ,  from  the  Hebreiv  Shetar ,  a  Deed  or  Contradl. 
Thefe  were  fometimes  written  in  Hebrew  and  La* 
tin ,  but  ufually  in  Hebrew  alone. 

ST  AR  BOARD,  the  Right-Hand  Side  of  a  Ship, 
as  Larboard  is  the  Left :  Thus  they  fay,  Starboard, 
the  Helm ,  op  Helm  a  Starboard  ;  when  he;  that 
Conds  would  have  the  Man  at  the  Helm  put.  the 
Helm  to  the  Right  Side  of  the  Shin. 

STAR-CHAMBER,  was  a  Chamber  at  Wejl- 
minfler,  formerly  fo  called  from  its  Roof  being 
painted  with  Stars.  Henry  the  Seventh  and  Eight!* 
ordered  by  feveral  Statutes,  that  the  Chancellor, 
aflifted  by  others  there  named  (vid.  3  Hen.  7.  c.  1. 
and  21  Hen.  8.  c.  2.)  Ihould  have  Power  to  punifh 
Routs ,  Riots ,  Forgeries Embraceries,  Perjuries,  and. 
fuch  other  Mildemeanors,  as  were  no.t  luflicicntly 
provided  for  by  the  CommQn-Law;  and.  (or.  which 
the  Inferior  Judges  are  not  fo  proper  to  give  Cor¬ 
rection.  But  this  Court,  by  17  Car.  1.  c.  10,  was 
entirely  difl'ol.ved  and  determined,  and  (0  CQntinue_s, 
to  this  Day. 

ST  AR -Fort.  See  Fort. 
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STARS.  See  Fix’d  Stan. 

STATICAL  Barofcope,  an  Inftrument invent¬ 
ed  by  the  Honourable  Mr.  Robert  Boyle ,  whole  De- 
feription  fee  in  Barofcope. 

ST ATICAL  Hygrofcope.  See  Hygrcfcope. 

STATICKS,  is  a  Science  purely  Speculative, 
being  a  Species  of  Mechanicks ,  converfant  about 
Weights,  and  {hewing  the  Properties  of  the  Hea- 
vinefs  and  Light  nefs,  or  /Equilibria  of  Bodies. 
When  it  isreftrained  to  the  S pec ifick  Weights  and 
Equilibria  of  Liquors,  it  is  called  Hydrojlaticks  j 
which  fee. 

STATION,  in  AJironomy ,  fignifies  certain 
Places  of  the  Zodiack,  where  a  Planet  being  arrived, 
feems  to  ftand  Hill  for  fome  time  in  the  fame  De¬ 
gree,  either  in  afeending  to  its  Apogee ,  or  delcending 
to  its  Perigee. 

STATION,  is  a  Place  where  a  Man  fixes  him- 
felf  and  his  Inftrument,  to  take  (as  in  Surveying) 
any  Angles  or  Diftances. 

STATION-L?'«*\  See  Line  of  Station. 

STATION-5/^,  is  an  Inftrument  confuting 
of  two  Rulers  that  Hide  to  ten  Foot,  divided  into 
Feet  and  Inches,  with  a  moving  Vane,  or  Sight, 
two  of  which  are  ufed  with  a  Level  ;  and  on  the 
Edges,  there  are  the  Links  of  the  Gunter’s  Chain 
divided.  It  is  ufed  in  Surveying  for  the  more  eafy 
taking  Off-fets. 

STATIONARY  ;  a  Planet  is  faid  to  be  Stati¬ 
onary. ,  when  to  an  Eye  placed  on  the  Earth  it  ap¬ 
pears  for  fome  time  to  ftand  ftill,  and  to  have  no 
progrefiive  Motion  forward  in  its  Orbit  round  the 
Sun. 

STATUS  Morbi.  See  Acme. 

STATUTE,  is  a  Word  that  hath  diverfe  Signi¬ 
fications  ;  as  firft,  it  fignifies  an  Adi  of  Parliament 
made  by  the  King  and  the  Three  Eftates  of  the 
Realm  ;  in  which  Senfe  it  is  either  General  or  Spe¬ 
cial.  In  another  Signification,  Statute  is  a  Jfhort 
Writing,  called  a  Statute- Merchant,  or  a  Statute- 
Staple  ;  which  fee.  Statutes  are  alfo  vulgarly  ta¬ 
ken  for  the  Petit-  Seffions,  by  5  Elites  cap.  4. 

ST  ATUTE -Merchant,  is  a  Bond  acknowledged 
before  one  of  the  Clerks  of  the  Statutes- Merchant 
and  Mayor,  or  Chief- Warden  of  the  City  of  Lon¬ 
don^  or  two  Merchants  of  the  faid  City  for  that 
Purpofe  afligned,  or  before  the  Mayor,  Chief-War¬ 
den,  or  Mafter  of  other  Cities  or  good  Towns, 
or  other  fufficient  Men  for  that  Purpofe  appointed, 
fealed  with  the  Seal  of  the  Debtor,  and  of  the 
King,  which  is  of  two  Pieces ;  the  greater  is  kept 
by  the  Mayor,  Chief-Warden,  &c.  and  the  Idler 
by  the  faid  Clerks. 

STATUTE-<S/tf/>/^,  is  fo  called  either  properly 
or  improperly.  A  Statute-Staple ,  properly  fo  cal¬ 
led,  is  a  Bond  of  Record,  acknowledged  before 
the  Mayor  of  the  Staple,  in  the  Prefence  of  one  of 
the  two  Conftables  of  the  fame  Staple  ;  for  which 
Seal,  the  Fee  is  of  every  Pound,  if  the  Sum  ex¬ 
ceed  not  1 00  /.  an  Halt-penny  ;  and  if  it  exceed 
100/.  a  Farthing;  and  by  Virtue  of  fuch  Statute- 
Staple ,  the  Creditor  may  forthwith  have  Execu¬ 
tion  of  the  Body,  Lands,  and  Goods  of  the  Deb¬ 
tor.  Statute-Staple  improper,  is  a  Bond  of  Re¬ 
cord,  founded  upon  the  St  at.  23  Hen.  8.  cap.  6.  Of 
the  Nature  of  a  proper  Statute-Staple ,  as  to  the 
Force  and  Execution  of  it ;  and  acknowledged  be¬ 
fore  one  of  the  Chief- J  uftices ;  and  in  their  Abfence, 
before  the  Mayor  of  the  Staple ,  and  the  Recorder 
of  London. 


STATUTO  Mercatorio ,  is  a  Writ  for  the  Im- 
prifoning  of  him  that  has  forfeited  a  Bond,  called 
Statute- Merchant,  until  the  Debt  be  fatisfied.  Of 
thefe,  there  is  one  againft  Lay-Perfons,  and  another 
againft  Ecclefiaftical. 

STATUTO  Stapula ,  is  a  Writ  that  lies  to  take 
his  Body  to  Prilon,  to  feize  upon  his  Lands  and 
Goods,  that  hath  forfeited  a  Bond  called  Statute- 
Staple. 

STATUTUM  de  Labor ariis,  is  a  Writ  Judi¬ 
cial,  for  the  apprehending  of  fuch  Labourers  as  refufe 
to  work  according  to  the  Statute,  Reg.  Judic. 
Fol.  27. 

STAYS  in  a  Ship,  are  Ropes  whofe  Ufe  is  to 
keep  the  Mali  from  falling  aft.  All  Mails,  Top- 
Mafts,  and  Flag-Staves,  have  Stays,  except  the 
Sprit-fail  Top-Mall ;  the  Stay  of  the  Main-mall, 
which  is  called  the  Mam-Jlay,  is  by  a  Lannier 
faften’d  to  a  Collar,  which  comes  about  a  Knee 
belonging  to  the  Head  ;  the  Main-top-maJl-Stay 
is  faften’d  to  the  Head  of  the  Fore- mall  by  a  Strap, 
and  a  Dead- man’s  Eye,  and  fo  is  the  Main-top- 
gallant-majl  ftayed  to  the  Head  of  the  Fore-top- 
maft  ;  the  Fore-maft  and  Mails  belonging  to  it, 
are  in  the  fame  manner  ftayed  to  the  Bolt-fprit  and 
Sprit-fail  Top- fail  Mall  ;  which  Stays  do  likewife 
ftay  the  Bolt-fprit  itfelf.  The  MiJJ’en-Jlay  comes 
to  the  Main-mail  by  the  Half-deck,  and  the  Top- 
mall  Stays  come  to  the  Shrouds  w’ith  Crows- feet. 
The  Length  of  the  Stay  is  the  fame  with  that  of  the 
Mall  it  belongs  to. 

The  Main-mall,  Fore-maft,  with  the  Malls  be¬ 
longing  to  them,  have  alfo  Back-jlays,  which  help 
to  keep  the  Mall  from  pitching  forward,  or  over¬ 
board,  becaufe  they  go  on  either  Side  of  the  Ship, 
Fo  bring  a  Ship  upon  the 

STAYS,  or  to Jlay  her ,  is  in  order  to  her  Tack¬ 
ing,  which  is  thus  done :  At  the  fame  time  bear  up 
the  Helm ,  let  fly  the  Fore- fail  She  at,  let  go  the  Fore¬ 
bowling ,  Brace  the  Weather-brace  of  the  Fore- fail ; 
the  fame  is  alfo  done  to  the  Fop  fail,  and  Fop-gal¬ 
lant-fail,  only  their  Sheats  mull  be  kept  fall.  If 
the  Sprit- fail  be  out,  then  at  the  fame  time  let  go 
the  Sprit- fail  Sheat  alfo,  with  the  Fore-Sheat,  and 
Brace  the  Weather-brace  ;  but  the  Facks,  Sheats , 
Bracings,  and  Bowlings,  of  the  Main-fail,  Main¬ 
top-fail,  and  Miffen,  are  not  altered.  And  when 
the  Wind  comes  in  at  the  Bow,  which  before  was 
the  Lee-bow ,  it  drives  all  the  Sails  backward  againft 
the  Shrouds  and  Malls,  fo  that  the  Ship  makes  no 
Way  forward,  but  drives  with  her  Broad-fide. 
Thofe  are  reckon’d  the  bell  Ships  which  will  ftay 
with  the  feweft  Sails. 

STEADY,  a  Word  of  Command  at  Sea,  from 
him  that  Conns  to  the  Man  at  Helm,  to  keep  the 
Ship  Jleady  in  her  Courfe,  and  not  to  make  Angles 
or  Yaws  (as  they  call  them)  in  or  out. 

STEATOMA  Gr.]  is  a  preternatu¬ 

ral  Swelling,  which  confifts  of  a  Matter  almolt  like 
Suet,  of  the  fame  Colour  throughout,  foft ;  and 
though  not  eafily  yielding  to  the  Touch,  yet  fud- 
denly  returns,  the  Fingers  being  removed,  to  its 
proper  Shape  and  Bignefs. 

STEEL,  is  made,  according  to  Mr.  Lemery , 
p.  154,  by  ftratifying  of  Plates  of  Iron  in  a  large 
Furnace,  with  the  Horns,  or  Nails,  of  Animals, 
Under  which  is  made  a  very  great  Fire:  Thus  is  the 
Iron  calcined  ;  but  w?hen  red  hot,  and  near  melting, 
they  take  the  Plates  out,  and  dip  them  fuddenly  in 
cold  Water,  and  fothey  become  Steel. 

Steel 
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Steel  is  not  fo  good  as  Iron  for  Medicinal  Ope¬ 
ration,  becaufe  the  volatile  Parts  are  moftly  pur¬ 
ged  away  in  the  Calcination,  and  what  remains  is 
hardly  diifolvable  by  the  Juice  in  the  Body. 

STEER.  To  fteer  a  Ship,  is  to  guide  or  go¬ 
vern  her  by  the  Helm.  He  is  the  belt  Steerfman 
that  ufes  the  lead  Motion  in  putting  the  Helm  over 
to  and  again,  and  that  keeps  the  Ship  bed  from 
making  Yaws;  that  is,  from  running  in  and  out. 
There  are  three  Ways  to  deer  by* 

1.  By  any  Mark  on  the  Lahd,  fo  as  to  keep  the 
Ship  even  by  it. 

2.  By  the  Compafs,  which  is  to  keep  the  Ship’s 
Head  upon  fuch  a  Rhumb,  or  Point  of  the  Com¬ 
pafs,  as  bed  leads  to  her  delired  Port. . 

3.  To  deer  as  one  is  bidden,  or  conned,  which 
is  the  Duty  (in  a  great  Ship)  of  him  that  is  taking 
his  Turn  at  Helm. 

i 

STEERAGE,  a  Part  of  a  Ship  where  he  ftand- 
eth  that  fteeretb  ;  that  is,  guides  the  Helm  or  Rud¬ 
der  of  the  Ship  ;  and  this  in  a  Man  of  War  is  al¬ 
ways  before  the  Bulk-head  of  the  great  Cabbin  ; 
and  wherever  the  Steer [man  be  placed,  he  mud 
Hand  fo,  as  that  he  can  fee  the  Letch  of  the  Sails, 
whether  they  be  in  the  Wind  or  not. 

S  PEEVE  ;  the  Seamen  fay  that  the  Bowfprit , 
or  the  Beak-head  of  the  Ship  doth  Steeve ,  when 
either  dands  too  upright,  and  not  draight  enough 
forwards. 

STEGANOGRAPHY  [  of  rf  ya- 

*■>',  Covert  or  Private,  and  Gr.  Writing]  is 

the  Art  of  fecret  Writing,  which  is  known  only 
to  the  Perfons  correfponding  with  one  another ; 
and  which, if  the  Letters  fhould  be  opened,  no  one 
is  fuppofed  to  be  able  to  difcover,  or  Decypher ,  as  ’tis 
called.  Though  now-a-days  hardly  any  thing  can 
be  written  by  thisArt,  but  what  may  be  decyphered, 
and  the  Senle  and  Meaning  of  it  dilcovered.  And 
in  this  Art  of  decyphering,  that  excellent  Mathe¬ 
matician,  Dr  .Wallis,  is  admirably  ready. 

STEGNOSIS,  is  a  Conduction,  or  dopping 
uo  of  the  Poies. 

*  STEGNOTICA.  See  AJlringentia . 

STELLATE  Plants,  are,  by  theBotanids,  cal¬ 
led  luch  Plants  as  have  their  Leaves  growing  on  the 
Stalks  at  certain  Intervals,  or  Didances,  in  the  Form 
of  a  Radiant  Star ;  and,  according  to  Mr.  Ray ,  this 
is  the  Tenth  Genus  of  Englijh  Plants :  Of  this 
k  nd  is  Cruciata ,  or  Crofs-wort,  Mollugo ,  Wild- 
madder ,  Afperula ,  or  Woodruff,  Gallium ,  or  Ladies 
Bed-fir  aiv ,  Aparine ,  or  Cleavers ,  RubiaTinCioium , 
or  Dyers  Madder.  T o  which  he  adds,  as  a-kin  to 
this  Genus,  the  Nafiurtium  Indicum,  Indian  CreJJe , 
or  yellow  Lark-fpur . 

STEM  of  a  Ship ,  is  that  main  Piece  of  Timber 
which  comes  bowing,  or  bending  from  the  Keel, 
below  where  it  is  jcarfed  (as  they  call  it)  that  is, 
pieced  in,  right  beiore  the  Forecadle.  This  Stem 
it  is  which  guides  the  Rake  of  the  Ship,  and  all 
the  But-enus  of  the  Planks  ( forwards  )  are  fix’d 
into  it.  This  in  the  SeCtion  of  a  Fird  Rate  Ship, 
is  called  the  Main  Jlem. 

STEM,  in  Botany,  is  that  Part  of  a  Plant  that 
arifes  out  of  the  Root, and  which  fudains  the  Leaves, 
Flowers,  and  Fruit. 
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^  STENTOROPHONICK-r^  (fo  called  of 
Stent  or,  mentioned  by  Homer),  or  Indrument,  is 
the  Speaking-Trumpet,  invented  by  Sir  Samuel 
Moreland. 

STEP,  thatPieceof  Timber  in  a  Sh  ip, where¬ 
on  the  Mads,  or  Capdans  do  dand  at  Bottom,  is 
called  the  Step  of  the  Mad,  or  Capdan. 

STERCOROSUS  Fluxus ,  is  that  in  which 
much  liquid  Excrement  is  often  voided,  proceed¬ 
ing  from  Excrementiticus  Meats  corrupted  in  the 
Stomach,  or  a  great  Quantity  ot  Excrements  heap- 
up  in  the  Intedines.  Blanchard. 

STEREOBATA  [of  «  tftAK  /?a  Gr.  to  afcend 
firmly  ]  in  Architecture,  is  the  Greek  Word  For 
the  fird  beginning  of  the  Wall  of  any  Building,  and 
immediately  danding  on  the  Foundation :  This  is 
wrongly  confounded  with  Stylobata,  wThich  is  the 
beginning  of  a  Column,  or  its Pedefial. 

STEREOGRAPHY,  of  «•*«'«« 

folid ,  and  v?^- ,  Gr.  Dejcription]  is  the  Art  of 
drawing  the  Forms  of  Solids  upon  a  Plane. 

STEREOGRAPHICK  Projection.  See  Pro¬ 
jection  of  the  Sphere  in  Plano. 

STEREOMETRY  [  ,  of  and 

Gr.  to  meafure ]  is  the  ArPof  meafuring  all 
Sorts  of  Solid  Bodies,  which  how  to  do,  you  will 
find  under  the  proper  Names  of  each  Body. 

STEREOTOMY  [  tg‘OTOfAJlPy  of  Solid, 

and  ■>,  Gr.  to  Cut ]  the  Art  or  Science  of  cutting 
Solids,  or  making  Sections  of  them,  as  in  Profiles 
of  Architecture  in  *\V alls,  and  other  Solids,  to  be 
cut. 

STERLING  Moneys  this  Word  feems  to 
come,  as  Mr.  Somner  hath  derived  it,  from  the 
Saxon  Word  Steore ,  that  is,  a  Rule  or  Standard  ; 
and  therefore  it  fignifies  that  Coin  or  Money,  which 
for  Metal  and  Value,  was  to  be  a  common  Standard 
of  all  current  Money.  And  this  is  the  more  pro¬ 
bable,  becaufe  fuch  Money,  at  the  coming  in  of 
the  Normans ,  was  called  Sterilenfis.  As  Order  id 
Vital  fub  Anno  1082.  Porrigam  quindecem  Sterilen - 
fium,  Dr.  Rennet’s  GloJJary.  Efierling,  in  Stow,  \s 
ufed  for  a  Penny -weight,  lignifying  a  Penny  of  fine 
Silver,  fuch  as  we  now  call  Standard.  But  the 
Word  Sterling,  as  being  a  Piece  of  Money,  gene¬ 
rally,  if  not  always,  fignifies  a  Penny.  And  as  for 
a  good  while  together  there  was  no  other  Coin  but 
Pennies,  and  that  Denarius  fignifies  in  many  Au¬ 
thors,  the  fame  as  Nummus ,  all  good  Standard  Sil¬ 
ver  came  to  be  called  Sterling  Silver,  and  good  Mo¬ 
ney,  Sterling  Money,  as  it  is  to  this  Day 

STERN  of  a  Ship,  is  all  the  hindermoft  or  af- 
termoft  Part  of  her,  generally  fpeaking  ;  but  pro¬ 
perly,  ’tis  only  the  cutmoft  Part  of  her,  Abaft. 

STERNFAST,  is  fomeFaftnings  of  Ropes,  &c. 
beh  nd  the  Stern  of  a  Ship,  to  which  a  Cable  or 
Hawfer  maybe  brought,  or  fixed,  in  order  to  hold 
her  Stern  to  a  Wharf,  &c. 

STERNPOST,  is  a  great  Timber  let  into  the 
Keel  at  the  Stern  of  a  Ship,  l'omewhat  Hoping, 
into  which  are  faftned  the  After-Planks;  and  on 
this  Poft,  by  its  Pintle  and  Gudgeons  hangs  the 
Rudder. 

STERNOHYOIDES  [of  «■*?»«>,  the  Breafl,  and 
VBt  iCit,  Gr.]  is  that  Pair  of  Mufcles  which  is  com¬ 
monly  by  Anatomifts  faid  to  arife  from  the  up- 
permoft  Part  of  the  Breaft-Bone:  But  this  is  fince 
proved  a  Miftake,  for  they  arife  from  the  internal 
Part  of  the  Clavicula,  next  where  its  Origination 
is  broad  and  flefhy,  and  afcends  dire&ly  over  the 
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Sternothyreoidceus  and  Larynx ,  of  an  equal  Breadth 
and  Thicknefs  to  its  Infertion  at  the  Bafis  of  the 
Fore-Bone  of  the  Os  Hyoides.  This,  with  its 
Partner,  adling,  pulls  the  Os  Hyoides ,  together 
with  the  Tongue  and  Larynx ,  direHly  down¬ 
wards. 

STERNOTHYROEIDES  Lof  f«f»«  and 
vad<(,  Gr.]  is  a  Pair  of  Mufcles  which  do  arife 
broad  and  flefhy  from  the  upper  and  internal  Part 
of  the  Sternum ,  whence  afcending  on  the  Sides  of 
the  Wind-pipe,  over  the  Glandules  Tlryroidece,  it  is 
inferted  to  the  inferior  Part  of  the  Thyroidal,  or 
Scutiformal  Cartilage. 

This,  with  its  Partner,  pulls  the  Larynx  down¬ 
wards,  and  lengthens  the  Canalis ,  or  Diltance  be¬ 
tween  the  Rimula  and  Tip  of  the  Tongue  (  which 
latter  feems  to  be  the  true  Pie  ft  rum  Tods)  whereby 
the  Tone  of  the  Voice  is  rendered  grave. 

STERNUM  Os,  the  Breaft-Bone,  is  joined  to 
the  Ribs  in  the  foremoft  Part  of  the  Breaft,  con- 
lifting  of  three  or  four  Bones ;  and  frequently  in 
thofe  that  are  come  to  Ripenefs  of  Age,  grows  into 
one  Bone:  to  this  is  joined,  in  the  lower  Part  of  it, 
the  Cartilago  Enfiformis. 

STERNUTATION,  Sneezing,  is  a  forcible 
driving  out  of  the  Head  fome  {harp  Matter  which 
vellicates  and  difturbs  the  Nerves  and  P'ibres : 
Or,  as  fome  fay,  ’tis  an  involuntary  Motion  of 
the  Brain,  which  contracts  the  Mufcles  of  the 
Thorax  and  Abdomen ,  to  the  Intent  that  the  JVj  at- 
ter  which  vellicates  the  Noftrils  and  Brain  may  be 
driven  out. 

STERNUTATORIUM,  five  Sternut amen¬ 
tum,  a  fneezing  Medicine,  or  Snuff. 

STEWARD  of  a  Shp,  is  he  that  receives  all 
the  Victuals  from  the  Purfer  ;  and  he  is  to  fee  it 
well  flowed  in  the  Hold  :  In  his  Cuftody  are  all 
things  of  that  Nature  belonging  to  the  Ship’s  ufe. 
He  is  to  look  after  the  Bread,  and  to  diftribute 
out  the  feveral  Meffes  of  ViXuals  in  the  Ship.  He 
hath  an  Apartment  for  himfelf  in  the  Hold, 
which  is  called  the  Steward’s  Room,  where  he 
fleeps  and  eats. 

STILE,  in  Dialling ,  is  the  Gnomon,  or  Cock 
of  a  Dial ,  that  calls  the  Shadow  upon  the  Hour- 
Lines  ;  and  is  always  parallel  to  the  Axis  of  the 
Earth,  in  all  kinds  of  Dials. 

STILES,  the  upright  Pieces  which  go  from  the 
Bottom  to  the  Top  in  any  Wainfcot,  are  by  the 
Workmen  called  Stiles. 

STILLATITIOUS  Oils,  in  Chymiftry,  are 
fuch  as  are  extraXed  out  of  Mixts  by  the  Force 
of  Fire ;  and  hereby  are  diftinguilhed  from  fuch  as 
are  made  by  Expreffion ,  or  by  preffmg. 

STILL1CIDIUM  Urines.  See  Stranguria. 

STILOBATUM,  in  Architecture,  is  the  Body 
of  the  Pedeftal  of  any  Column. 

STIMULATION,  a  Property  in  angular  or 
fharp  Bodies,  by  which  they  caufe  Vibrations  and 
Inflexions  of  the  Fibres  of  the  Nerves,  and  a  great¬ 
er  Derivation  of  the  nervous  Fluid  into  the  Part 
affeXed. 

STIPULATION,  in  the  Civil  Law,  is  a  Con¬ 
trail  made  by  Words,  and  not  in  Writing,  by  afk- 
ing  a  Queftion,  and  receiving  prefently  a  proper 
Anfwer :  And  in  this  Contrail  the  Obligation  is 
only  upon  one  Side,  i.  e.  on  the  Side  of.  the  Promi- 
fer ,  who  was  called  Reus  Debendi,  or  Promittendi, 
as  the  Stipulator,  or  Creditor,  to  whom  thePromife 
is  made,  was  called  Reus  Credendi,  or  Stipulandi. 


This  was  the  old  Senfe  ;  but  now  with  us  the  Word 
Stipulation  is  commonly  ufed  for  the  Ail  of  the 
Perfon  obliged ;  and  fome  fay  that  the  Word 
Stipulator  is  common  both  to  Debtor  and  Cre¬ 
ditor. 

STIRRUP  of  a  Ship,  is  a  Piece  of  Timber 
put  upon  a  Ship’s  Keel ,  when  fome  of  her  Keel 
happens  to  be  beaten  off,  and  they  can’t  come  con¬ 
veniently  to  put  or  fit  in  a  new  Piece  >  then  they 
patch  in  a  Piece  of  Timber,  and  bind  it  on  with 
an  Iron,  which  goes  under  the  Ship’s  Keel ,  and 
comes  up  on  each  Side  of  the  Ship,  where ’tis  nail¬ 
ed  ftrongly  with  Spikes  ;  and  this  they  call  a 
Stirrup. 

STOCKS,  fo  the  Ship- Carpenters  call  a  Frame 
of  Timber,  and  great  Polls  made  Afhore  to  build 
Pinnaces,  Ketches,  Boats,  and  fuch  fmall  Craft, 
and  fometimes  fmall  Frigates  :  Hence  we  fay,  a 
Ship  is  on  the  Stocks,  when  ihe  is  a  building. 

STOLON  ES,  are  the  Suckers  which  fpring  up 
from  the  Root  of  any  Tree,  or  Plant  ;  and  which, 
if  not  cut  off',  will  hinder  the  thriving  of  the 
Tree. 

STOMACH,  fee  Ventriculus.  Monfieur  Chi¬ 
rac,  Profeflor  of  Medicine  at  Montpellier,  hath  by 
an  eafy  Experiment  {hewn,  that  the  Force  of  the 
Stomach  alone  (in  Vomiting)  without  taking  into 
Confideration  the  Mu  teles  of  the  Diaphragm  and 
Abdomen  (whofe  Force  together  is  more  than  that  of 
14800c  Pound  Weight)  is  equal  to  that  of  1 2000 
Pound  Weight. 

STOMACHUS,  in  Anatomy,  is  not  the  Sto¬ 
mach  of  an  Animal,  for  that,  is  called  Ventriculus ; 
but  is  properly  the  left,  or  upper  Orifice  of  the 
Ventricle,  or  Stomach,  by  which  Adeats  are  re¬ 
ceived  into  it.  To  this  Part  defeend  Nerves  from 
the  eighth  Pair,  and  intercoftal  Nerves,  and  are 
mixed  and  interwoven  with  one  another.  -The 
Greeks  calls  it  the  Heart:  Whence  it  is 

that  a  Pain  which  is  fometimes  felt  in  this  Part, 
is  corruptly  called  the  Heart-bum ;  and  the  Re¬ 
gion  of  the  Stomach  hereabout  is  called  alio  Scro- 
bulus  Cordis ,  or  the  Heart- Pit.  It  hath  its  Fi¬ 
bres  oibicular,  that  its  Or.fice  may  eXaXlv  {hut 
or  dole  upon  the  Meat  and  Drink  received  into 
the  Stomach,  to  prevent  Fumes  coming  from 
thence  to  affeX  the  Head,  and  to  hinder  Con- 
coXion. 

STONES,  are  fuch  kind  of  Minerals  as  aie 
hard  and  friable:  To  which  alfo  B.fhop  IVilkins 
annexes 

Earthy  Concretions,  as  being  of  a  middle  Na¬ 
ture  between  Stones  and  Metals,  but  are  mere 
foft,  ufually,  and  brittle  than  the  former-  And  that 
Great  Man  diftinguifhes  Stones  into, 

1.  Vulgar ,  and  of  no  Price. 

2.  Middle-priced. 

3.  Precious:  And  thefe  are  of  two  kinds,  either 
more  or  lefs  Tranfparent. 

1.  Vulgar  Stones,  or  fuch  as  are  of  little  or  no 
Price,  are  diftinguilhable  from  their  different  Magni¬ 
tudes,  Ufes,  and  Confluences,  into 


Greater 
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r  Greater  Magnitude  of  Stone  ;  ufed  either  a- 
bout 

'Biddings  ;  whether  of 
f  IV alls ;  chiefly  being  of  a 
C Softer  Coniiftence,  whether  Natural,  or 
Factitious. 

\  Free-ftone, 

■4  1  /  Brick. 

Harder  Coniiftence;  not  ealily  yielding 
to  the  Tool  of  the  Workman,  growing 
either  in 
Greater  Malles, 
j  2  Bagg. 

i  Lejfer  Mafles  ;  whether  fuch  as  are  for 
their  Figure 

More  Knobbed  and  Unequal,  ufed  for 
the  ftriking  of  Fire,  either  the  more 
common,  which  is  lefs  heavy ;  or  the 
lei's  common,  which  is  more  heavy,  as 
having  fomething  in  it  of  a  Metalline 
Mixture. 

S  Flint, 

^  ?  Marchafite  Firejlone. 

More  Round  and  Fven. 

4  Pebble. 

Roof  or  Pavement ,  being  of  a  laminated  Fi¬ 
gure,  either  Natural  or  Factitious. 

S  Slate, 

5  2  Tile . 

Metals ,  either  for  the 
Sharpening ,  or  trying  of  them 

\  6  S  Whetftone, 

)  ( Touchftone. 

<'\PoliJhing ,  or  cutting  of  them  ;  being  either  of 
✓  a  more  fpongy  and  foft,  or  of  a  more  hard 
v.  Confiftence. 

5  Pumice , 

^  1  Emery. 

j  Lejfer  Magnitudes,  either  more  or  lefs  minute. 

S  Sand, 

I  8  2  Gravel. 

2.  Middle-priced  Stones ,  are  either  of  a 

'Shining  Politure,  or  capable  of  it  ;  whether  of  a 
f S.rnple  white  Colour,  and  more  foft  Coniiftence, 
i  Alab after. 

Sometimes  White ,  fometimes  Black,  or  Green , 
and  fometimes  variegated  with  Veins,  grow- 
^  ing  in  greater  or  lejjer  Malles. 

\  Marble ,  Porphyrie , 

2  2  A gat. 

Spotted  with  Red,  upon  a  Greenifh  Colour,  or 
with  Spots  of  Gold-colour  upon  Blue. 

S  JaJpis,  Heliotrope, 

^  2  Lazul,  Azure  ft  one. 

Tranfparency ,  either 
j  Brittle  ;  whether  Natural  or  Factitious. 

\  $  Chryftalline , 

i  ^  c  Glafs. 

( Fijfil ,  into  Flakes,  either  greater  or  lefler. 

S  Selinite,  Mu fcovia- glafs,  Ijing- glafs, 
5  2  Talk.  {Spar. 

Relation  to  Metals,  attracting  Iron,  or  making  of 
Bral's, 

,  S  Load-ftone , 

0  (  Cadmia ,  Calaminaris. 

Incombuftible  Nature. 

7  Amiantus. 

Strange  Original ;  not  being  properly  Minerals, 
tho’  ufually  reckoned  amongft  them  \  but  ei¬ 


ther  a  Sub-marine  Plant,  or  fuppofed  to  proceed 
from  a  Liquid  Bitumen. 

8  \  Carabine, 

(  Amber. 

There  are  feveral  other  ftony  Confiftencies  men¬ 
tioned  in  the  Authors  who  write  de  Lap  dibus . 
Some  that  are  found  in  the  Bodies  of  Animals, 
their  Stomachs,  Guts,  Bladders,  Kidneys,  &c. 
feveral  of  which  are  denominated  from  the  Animals 
in  which  they  are  found  ;  as  Ale tt onus,  Chelidonius , 
Bezoar,  &c.  Others  have  peculiar  Names  from 
their  Shapes  ;  as  Aftroides,  GloJJopetra ,  &c.  Others 
made  of  Animals,  or  Parts  of  Animals  petrefied, 
which  may  be  lufficiently  exprefs’d,  without  being 
particularly  provided  for  in  the  Tables. 


3.  Precious  Stones ,  Gems,  Jewels ,  are  fuch  as 
for  their  Variety  and  Beauty  are  every  where  more 
efteem’d.  Amongft  wh;ch,  fome  are  lefs  Tranfpa- 
rent,  which  are  diftinguifhable  chiefly  by  their  Co¬ 
lours,  either 

Reprefenting  Variety  of  Colours,  with  Dimnefs 
lefs  or  more. 

S  Opal, 

1  ?  Cats- Eyes. 

Of  particular  Colours. 

'Whit if)  and  fhining  ;  tho’  this  be  not  properly  a 
Mineral,  but  a  Part  of  a  teftaceousFifh. 

2  Pearl. 

Red , 

3  Sarduis,  Cornelian,  Blood-ftone. 

Pale,  Flefty  Colour,  like  that  of  a  Man’s  Nail. 

4  Onyx. 

Bluift. 

5  Turcois. 

Pale  Purple. 

6  Chalcedony. 


As  for  that  which  is  commonly  ftiled  a  Toad- 
ftone,  that  is  properly  a  T ooth  of  the  Fifh  called 
Lupus  Marinus ,  as  hath  been  made  evident  to  the 
Royal  Society ,  by  that  Learned  and  Inquifitive  Per- 
fon,  Dr.  Merit. 

4.  More  Tranfparent  Gems  may  be  diftinguifhed 
into  fuch  as  are  either 

’  Colourlejs ;  either  moll  hard  and  bright,  or  that 
which  is  very  like  to  this  in  other  refpe&s,  but 
only  lefs  hard  and  bright. 

S  Diamond,  Adamant, 

?  Sapphire  white. 

Cohurled,  to  be  ranged  according  to  the  Colours 
in  the  Rainbow. 

Red ,  of  a  Luftre  greater  or  lefs. 

S  Ruby,  Carbuncle , 
c  Granate. 

Tellozv,  whether  paler  or  deeper. 

S  Chryfolite, 

^  r  Topaz. 

Green ,  either  moft  bright  and  pleafant,  or  of  a 
darker  kind  of  Sea-green. 

S  Emerald,  Smaragd , 

4  ^  Beryl. 

Bluift. 

5  Sapphire. 

Purple ,  or  Violaceous  3  more  inclining  to  Blue,  or 
to  Yellow. 

,  \  Amethyft, 
b  c  Hyacinth . 

5.  Such 
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$.  Such  Earthy  Concretions  as  commonly  grow 
in  Mines,  together  with  fueh  other  factitious  Sub- 
Itancesas  have  fome' Analogy  to  thefe,  and  are  dif- 
folvable  by  Fire  or  Water,  may  be  didinguifh’d  by 


their  being 


" Not  Inflammable  ; 

f  More  Simple  ;  being  fcveral  kinds  of  Salts, 
whether  of  the 

” Sea-water ,  the  mod  necefiary  Condiment  for 
Meat ;  or  of  the  Air,  uied  as  a  chief  In¬ 
gredient  in  the  making  of  Gun-powder. 

V  Salt, 

1  Z  Nitre ,  Salt-petre. 

Earth ;  of  a  Styptic k  Quality,  and  Abder- 
ftve,  proper  for  the  drying  of  Wounds, 
commonly  boil’d  up  in  a  Confidence  from 
a  Mineral  Water ;  or  that  other  kind  of 
Earthy  Salt  dug  up  in  great  Lumps. 

^  S  Alum, 
r  Sal  Gemma;. 

Metals  of  all  kinds ;  fometimes  call’d  Su¬ 
gars  and  Crydals,  but  agreeing  in  the  com¬ 
mon  Nature  with  that  wh  ch  is  ftil’d 

3  Vitriol ,  Chalcanthus,  Copperas. 
VcgetN)les ,  made  either  by  Fermentation,  or 

by  Burning. 

^  Tartar , 

4  7  Akali. 

Animal  Suhjl antes ,  made  by  Diflillation,  cal¬ 
led, 

5  Urinous  Salt. 

More  mix’d  of  other  Salts ;  more  Volatile,  or 
Fixed. 

^  $  Sal-Armoniac , 

Z  Chryfocolla ,  Borax. 

Inflammable  j  of  a  more  , 

C  Dry  Confidence,  and  yellowifh  Colour. 
y  7  Sulphur ,  Brimdone. 

t  Clammy  and  tenacious  Confidence. 

Not  fweet  [cent ed\  more  Solid,  or  more  Liquid. 
^  Bitumen , 

Z  Naphtha. 

j  Sweet-fcented. 

L  9  Ambergris. 

6.  Earthy  Concretions  not  Difolvable ,  may  be 
didinguifhed  by  their  various  Colours ;  being  either 

White  and  foft,  according  to  Degrees,  more  or  lefs. 
5  Chalk , 

£  Marie. 

Tellowijh  Red ,  whether  more  Yellow  or  more  Red. 
^  S  Oker,  Yellow  Oker, 

“  c  Red  Oker,  Ruddle. 

Black  ;  of  a  finer  or  coarfer  Grain. 

,  >  jAty 

5  l  Pit- coal.  Sea-coal. 

Gold-colour  ;  of  a  poifonous  Nature,  either  as  it  is 
dug  out  of  the  Earth,  or  as  it  is  fublim’d. 
v  Orpiment ,  Auripigmentum, 

4  d  Arfenick,  Rats- bane. 

Reddijh  ;  often  found  in  the  fame  Mines  with  Or¬ 
piment. 

5  Sandarach. 


STOPPER,  is  a  Piece  of  Rope  (in  a  Ship)  ha¬ 
ving  a  Wale-knot  at  one  End,  with  a  Lannier  lpli- 
ced  into  it,  and  at  the  other  End  ’tis  n^ade  fad  in 
#  the  Place  where  ’tis  tobeuled.  Itsufe  is  to  dop 


the  main  Halliards,  or  the  Cable.  The  Stopper 
for  the  Halliards  is  fadened  at  the  Main- Knight, 
and  it  ferves,  when  they  are  hoiding  the  Main-yard, 
to  dop  it,  while  the  Men  that  hale  may  day  and 
red  a  little.  But  ’tis  chiefly  ufed  for  the  Cable,  to 
dop  it,  that  it  don’t  run  out  too  fad  :  They  bind 
the  Wale-knot  about  the  Cable  with  the  Larmiers , 
and  that  dops  it,  fo  that  it  cannot  flip  away.  This 
Stopper  is  fadened  to  the  Bottom  of  the  Bitts  by 
the  Deck.  The  Word  is,  Lay  on  the  Stoppers.  And 
a  Ship  is  faid  to  Ride  by  the  Stoppers ,  when  the  Ca¬ 
ble  is  fadened  or  dayed  only  by  them,  and  not 
Bitted  ;  but  this  is  not  fafe  riding  in  a  Strefs  of 
W  eather. 

STRABISMUS,  Squinting,  is  occafioned  by 
the  Relaxation,  Contraction,  Diflortion,  too  great 
Length,  or  too  great  Shortnefsof  the  Mufcles  which 
move  the  Eye.  Blanchard. 

STRAIKS,  in  Gunnery ,  are  Plates  of  Iron  of 
the  Length  and  Breadth  of  one  of  the  fix  Felloes , 
which  ferve  for  the  Round  of  the  Wheel ot  a  Gun- 
Carriage,  and  fixed  on  the  Circumference  of  the 
Wheel  with  drong  Nails,  which  are  called  the 
Straik-nails ;  thefe  St  rails  cover  the  Joints  of  the 
Felloes ,  and  defend  the  Wheel. 

STRAIT,  or  Streight,  in  Hydrography ,  is  a 
narrow  Sea  (hut  up  between  Lands  on  either  Side, 
affording  a  Paflage  from  one  great  Sea  into  ano¬ 
ther,  as  the  Strait  of  Magellan ,  the  Strait  of  Gi¬ 
braltar ,  &c. 

STRAKE,  in  the  Sea-Phrafe,  is  a  Seam  be¬ 
tween  two  Planks;  as  the  Garboard-frake  is  the 
fird  Seam  next  the  Keel.  They  fay  alio  a  Ship  heels 
a-frake ,  that  is,  hangs  or  inclines  to  one  Side,  the 
Quantity  of  an  whole  Plank’s  Breadth. 

STRAND  and  Stream,  old  Cudoms,  a  Free¬ 
dom  from  all  Impofitions  upon  Goods  or  Vellels 
by  Land  or  Sea. 

STR ANGER,  in  Law ,  a  Pcrfon  who  is  not 
Privy  or  Party  to  an  ACt.  As  a  Stranger  to  a 
Judgment,  is  he  to  whom  a  Judgment  does  not 
belong ;  and  in  this  Senfe  it  is  direCtly  oppoiite  to 
Party  or  Privy. 

STRANGURY,  is  a  Difficulty  of  Urine, 
w hen  the  Urine  comes  away  by  Drops  only,  ac¬ 
companied  with  a  condant  Inclination  cf  making 
Water. 

STRAP,  in  a  Ship,  is  the  Rope  which  is  fpli- 
ced  about  any  Block,  and  made  with  an  Eye  to  fa- 
den  it  any  where  on  occafion.  , 

STRATA.  Dr.  Woodivard,  in  his  Natural  Hi- 
dory  of  the  Earth,  obferves  (and  that  very  truly) 
that  the  far  greated  Part  of  the  Terredrial  Globe 
confids,  from  its  Surface  downwards  to  the  greated 
Depth  we  ever  dig  or  mine,  of  feveral  Layers,  or 
Strata,  of  different  kinds  of  Earthy  Matter  lying 
one  over  another,  without  any  regular  Order.  This 
Difpotit.on  of  the  Earth  into  theie  Strata,  had  been 
before  oblerved  by  Steno  ;  but  the  Obfervations  and 
Deductions  that  Dr.  Woodward  made  from  them, 
are  wholly  new,  very  numerous,  and  of  great  Im¬ 
portance. 

STRATARITHMETRY,  [  of  <?pxT& ,  an 
Army ,  , Number,  and  ,  to  meafure,  or 

account']  is  the  Art  of  drawing  up  an  Army,  or 
Battalion  of  Men,  according  to  any  Geometrical 
Figure  afligned  :  And  alfo  of  expreffing  the  jufl 
Number  ot  Men  contained  in  fuch  a  Figure,  as 
they  dand  in  Array,  either  near  at  Hand,  or  at 
a  Didance. 
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STRATIFICATION,  or  Stratum fuper  Stra¬ 

tum^  as  the  Chymifts  call  it,  is  putting  different 
Matters  Bed  upon  Bed ,  or  one  Layer  upon  another, 
in  a  Crucible,  in  order  to  oaJcine  a  Metal  ox  Mineral. 
Thus  in  Cementation  (which  feej  there  is  firft  laid  a 
Bed  of  Cement,  then  a  Plate  of  Gold  ;  then  ano¬ 
ther  Layer  of  Cement,  and  then  another  Plate  of* 
Gold  ;  and  this  is  done  alternately,  till  the  Crucible 
is  full ;  which  the  Chymifts  would  exprels  by  faying,' 
Stratific  Gold  and  Cement  in  a  Crucible. 

STREAM,  Works  in  the  Tin- mines,  certain 
Works  where  the  Tinners  follow  the  Veins  of  Me¬ 
tal,  by  cutting  T renches,  &c. 

STREAM-y/z/r/wr,  is  only  a  fmall  one  made 
faft  to  a  Stream-Cable  for  a  Ship  to  ride  by  in  gentle 
Streams,  and  in  fair  Weather,  when  they  would 
only  ftop  a  Tide. 

STRETCH  ;  when  at  Sea  they  are  going  to 
Hofe  the  Yard,  or  Hale  the  Sheet ,  they  fay.  Stretch 
forwards  the  Hale-Yards  or  Sheets ;  meaning  that  the 
part  which  theMenare  to  Hale  by,  fhould  be  put  into 
their  Hands,  in  order  to  their  Hoiftngor  Haling. 

STRICTOR.,  in  Anatomy ,  the  fame  as  Sphincter. 

STRI/E,  are  the  Lifts  or  Rays  which  run  between 
the  Flutes, Channels  ovStriges,\nh luted  Pillars.  There 
are  20  in  the  Dorick,  and  24  in  the  lonick  Order. 

STRI/E,  with  the  Writers  of  Natural  Hiftory, 
are  the  fmall  Hollows,  Channels  or  Chamferings , 
which  are  found  in  the  Shells  of  Cockles,  Elcallops, 
and  other  Shell-Fifhes. 

STRIKE,  a  Sea-word  varioufly  ufed :  When  a 
Ship  in  a  Fight,  or  in  meeting  with  a  Man  of  War, 
lets  down  or  lowers  her  Top- fails,  at  leaft  half 
Mail  high,  which  they  call  ftriking  the  Top-fails 
upon  the  Bunt,  they  fay,  fhe  Strikes,  meaning, 
Ihe  yields  or  fubmits,  or  pays  her  Devoir  to  that 
Man  of  War  as  (he  palfes  by.  When  a  Ship  touches 
Ground  in  fhoal  Water,  they  fay  alfo,  Ihe  Strikes. 
When  a  Top-mail  is  to  be  taken  down,  the  Word 
is,  Strike  the  Top-majl  :  And  when  any  thing  is 
let  or  lowered,  as  they  call  it,  down  into, the  Hold, 
they  call  it  Striking  down  into  the  Hold. 

STRIKING  Wheel,  in  a  Clock,  is  that  which 
by  iome  is  called  the  Pin-wheel becaufe  of  the  Pins 
which  are  placed  upon  the  Round  or  Rim  (which 
in  Number  are  ihe  Quotient  of  the  Pinion  divided 
by  the  Pinion  of  the  Detent-wheel .)  In  16  Days 
Clocks,  the  firjl  or  great  Wheel  is  ufually  the  Pin- 
ivhecl ;  but  in  Pieces  that  go  8  Days,  the J'econd 
Wheel  is  the  Pin-wheel  ox  Striking-wheel. 

STRUCTURE,  is  the  Combination  or  Refult 
of  all  thofe  Qualities  or  Modifications  of  Matter  in 
any  Natural  Body,  which  diftinguifh  it  from  others, 
and  are  what  in  other  Words,  is  called  the  peculiar 
Form  or  Texture  of  it. 

STRUMA.  See  Scrophula. 

STR.UT,  is  a  Term  ufed  by  fome  Builders  for 
that  Brace,  which  is  framed  into  the  King- Piece 
and  the  principal  Rafters. 

STUDDING-SAILS,  in  a  Ship,  are  Bolts  of 
Canvas,  or  any  Cloth  that  will  bold  Wind,  expended 
in  a  fair  Gale  of  Wind  along  the  fide  of  the  Main- 
fail,  and  boomed  out  with  a  Boom  ;  they  are  lome- 
times  alfo  ufed  to  the  Clew  of  the  Main-fail,  Fore- 
fa  1  and  Sprit-fail,  when  the  Ship  goes  either  before 
the  Wii'd,  or  Quartering. 

STUCCO  :  Painting  in  Stucco  was  revived  from 
the  Ancients  by  Giovanni  d ’  Udine,  a  Scholar  of 
Raphael's  he  found  the  true  Matter  which  the 
Ancients  made  ufe  of,  which  was  a  Compoiition  of 
Lime  and  Marble  powder’d  very  fine. 
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STUPEA,  feu  Stupa,  is  a  piece  of  Linnen  dipt 
in  a  Liquor,  and  applied  to  the  part  affeded. 

•  STUPOR,  in  Medicine,  a  Numbnefs,  occafioned 
by  any  accidental  Bandage  that  flops  the  motion  of 
the  Blood  and  nervous  Fluids  j  or,  by  a  decay  of  the 
Nerves,  as  in  the  Palfey. 

GIAN,  Liquors,  in  Chymifhj,  acid  Spirits, 
fo  called  from  their  Efficacy  in  deftroyingor  diffolv- 
ing  mixt  Bodies. 

S  TYLE,  fo  the  Botanifts  call  that  middle  pro¬ 
minent  part  of  the  f  lower  of  the  Plant,  which  ad¬ 
heres  to  the  Fruit  or  Seed:  ’Tis  ufually  long  and 
Ilender,  whence  its  Name  of  Stylus. 

STYLE,  in  Dialling,  is  that  Line  whofe  Sha¬ 
dow  on  the  Plane  of  the  Dial,  fliews  the  true  Hour¬ 
line.  This  is  always  fuppofed  to  be  a  Part  of  the 
Axis  of  the  Earth,  and  therefore  muft  always  be  fo 
placed,  as  that  with  its  two  extreme  Points  it  fhall 
refped  the  two  Poles  of  the  World,  and  with  its 
Upper-end,  the  elevated  Pole.  This  Line  is  the 
upper  Edge  of  the  Cock,  Gnomon,  or  Index. 

STYLE,  in  Surgery,  is  a  long  Steel  Inftrument, 
that  goes  diminifhing  towards  one  End,  fo  as  to  be 
of  a  conical  Figure. 

S  F  Y  LE,  in  Mufck ,  is  the  manner  of  Singing 
and  Compofing. 

STYLO  Recitativo ,  in  Italian  Mufick,  a  Style 
fit  to  exprefs  the  Paffions,  called  alfo  Dramatico. 

STYLO  Moteftico,  in  Mufick,  a  various,  rich, 
florid  Style,  capable  of  all  kinds  of  Ornaments,  and 
of  Confequence  fit  to  exprefs  various  Paffions,  ef- 
pecially,  Admiration,  Grief,  Gfc.  Ital. 

STYLO  Madrigalefco,  is  a  Style  proper  for 
Love  and  the  fofter  Paffions.  Ital. 

STYLO  Hyperchematico ,  is  a  Style  proper  to 
excite  Mirth,  Joy,  Dancing,  tSY.  and  of  Confer 
quence  full  of  brifk  gay  Afotions.  Ital. 

STYLO  Symphoniaco,  a  Style  fit  for  Inftrumen- 
tal,  which  is  as  various  as  there  are  fymphoniacal 
Inftruments. 

STYLO  Melifmatico,  a  natural,  artlefs  Style, 
which  almoft  any  Body  may  fing. 

STYLO  Phantajlico, a  free,ealy,humorous  man¬ 
ner  of  Compofition,  free  from  all  Conftraint,  fsY. 

ST  YLO  Choraico ,  is  a  Style  proper  for  Dancing, 
and  is  divided  into  as  many  different  kinds,  as  there 
are  Dances. 

STYLE,  in  Chronology,  is  a  particular  manner 
of  accounting  Time,  with  refped  to  the  Retrench¬ 
ment  of  ten  Days  from  the  Kalendar,  in  the  Re¬ 
formation  made  of  it  in  the  Time  of  Pope  Gregory 

XIII. 

Old  STYLE,  7  is  the  Manner  of  reckoning 

Julian  STYLE,  5  or  computation  ufed  in  Eng¬ 
land,  and  iome  other  Proteftant  States,  who  refus’d 
to  admit  of  the  Reformation. 

Old  STYLE,  7  is  the  Style  that  is  generally 

Gregorian'STYlM,  $  ufed  in  molt  Countries  in 
Europe ,  followed  by  the  Roman  Catholicks  in  con¬ 
fequence  of  that  Reformation. 

Hence  there  arofe  a  difference  of  ten  Days  be¬ 
tween  the  old  Style  and  the  new,  the  Gregorian  be¬ 
ing  io  much  before  hand  with  the  Julian  fo  that 
when  they  reckoned  the  21  ft  of  any  Month,  we 
reckoned  but  the  1 1  th.  This  difference  of  ten  Days 
was  in  the  Year  1707  increaled  to  11  Days,  by  rea- 
fon  that  Y ear  was  not  the  Biflextile  in  the  Old  Stylet 
but  was  in  the  new,  fo  that  the  1  oth  Day  of  the 
one  correfponded  to  the  2 1  ft  of  the  other. 

STYLOBATA,  in  Architedure,  isthePcde- 
ftal  of  a  Column  or  Pillar  Gr,] 
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S 


( 


-V  • 


S*U  B  s  11  B 

- - - — - f - r* — : 


STYLOBATON,  or  Stylobata ,  in  Architec¬ 
ture,  is  the  fame  with  the  Pedeftal  of  a  Column. 
This  is  fometimes  taken  for  the  Trunk  of  the  Pe- 
deftal,  between  the  Cornice  and  the  Bafe ;  and 
then  called  Truncus ,  as  it  is  alfo  by  the  Name  of 
Abacus. 

STYLOCERATOHYOIDES  [of  a 

Pillar ,  KSpuC,  $  a  Horn ,  and  «««&*,  Gr .]  are  Mufcles 
of  the  Os  Hy aides,  which  draws  upwards  theT ongue 
and  Larynx,  as  alio  the  Jaws  in  Deglutition, where¬ 
by  the  Mafticated  Aliment  is  not  only  compreffed  in¬ 
to  the  latter  (the  Fauces  being  then  dilated)  but 
the  Epiglottis  is  alfo  deprefled,  and  adequately  co¬ 
vers  the  Rimula  of  the  Larnyx ,  by  its  Application 
to  it ;  by  which  means  the  delcent  of  the  lealt  part 
of  the  Aliment  into  the  Afpera  Arteria  is  hindred  ; 
which  is  a  molt  wonderful  Mechanifm. 

They  arife  from  the  outward  Appendix  of  the 
Os  Styliforme ,  and  are  extended  to  the  Horns  or 
Points  of  the  Os  Hyoides.  The  middle  Tendon  of 
the  Digajlricus  of  the  Lower-Jaw  is  transmitted 
through  it.  ’Tis  called  alfo  Stylohoidaus. 

STYLO  -  Chondrohyoidaus,  vel  Stylo- Hyoides 
alter ,  is  a  Mufcle  of  the  Os  Hyoides ,  which  arifes 
fiefhy  and  tendinous  from  the  Styloid  Procefs ,  near 
the  Origin  of  the  Stylo  Pkaringaus ,  and  runs  under 
the  Cerato-GloJJus.  It  is  inferted  into  the  cartilagi¬ 
nous  Appendix  of  the  Os  Hyoides ;  and  its  Ufe  is  to 
aflift  the  Stylo- Hyoidaus ,  in  putting  the  Os  Hyoides 
upwards  and  laterally.  Dr .  Douglafs. 

STYLO -Hyoidaus,  is  a  Mufcle  of  the  Os  Hyoi¬ 
des ,  arifing  by  a  round  T endon  from  near  the  middle 
of  the  ProceJJus  Styliformis ,  and  is  inferted  tendi¬ 
nous  into  the  Bafis  of  the  Os  Hyoides ,  near  its  Cornu  ; 
to  which  alfo  it  often  adheres  fiefhy.  Its  Ufe  is  to 
put  the  Bone  of  the  T ongue  on  one  fide,  and  a  little 
upwards,  when  both  adt  in  Concert. 

STYLOEIDES  [of  ™^<,Gr.~\  are  Proceffes  of 
Bone  fafhion’d  backward  like  a  Pencil  faftned  into 
the  Bafis  of  the  Skull  it  felf. 

STYLOGLOSSUM  [of  andvW,  Gr. 
the  Tongue,]  is  that  Pair  of  Mufcles  which  lift 
up  the  Tongue.  They  arife  from  the  Appendix 
of  the  Os  Styliforme ,  and  are  inferted  about  the 
middle  of  the  Tongue. 

STYLOHY OID/EUS.  See  Styloceratohy tides. 

STYLOPHARYNGfEUS  of  [f?^  and  *>*- 
evyZiGr.the  Gullet]  isaPair  of  Mufcles  placed  at  the 
Foot  of  the  Procejfus  Styloides, that  dilate  the  Gullet, 
and  draw  th eFauces  upwards.  They  defcend  from 
an  Appendix  of  a  Bone  in  fafhion  of  a  Pencil,  and 
which  reaches  the  Sides  of  the  Gullet. 

STYMMA  [,'(/>^£t,  Gr.]  is  that  thick  Mafs 
which  remains  after  the  fteeping  of  Flowers,  Herbs, 
lAc.  and  preffing  out  their  Oil.  Blanchard. 

STYPTICK  [sAtm^,  Gr.]  Blood-ftopping,  the 
fame  thing  withAftringents  in  the  general,  which  lee. 

STYPTlCK-IVater  of  Mr.  Lemery ,  is  made 
of  Colcothar,  Burnt-Allum,  Sugar-candy,  of  each 
half  a  Dram  ;  the  Urine  of  a  young  Man  and  Rofe- 
water,  of  each  half  an  Ounce  ;  Plantane-water, 
two  Ounces :  Mix  all  in  a  Mortar,  and  let  it  Hand 
on  the  Sediment  in  a  Vial ;  and  when  you  would 
ufe  it,  pour  of!'  the  clear  Water  by  Inclination  : 
’Tis  of  very  good  Ufe  to  flop  Bleeding. 

SUBALTERN  Proportions ,  are  fuch  as  differ 
only  in  Quantity,  and  agree  in  Quality ;  as  every 
Triangle  is.  Right-Angled,  fome  Triangles  are 
Right-Angled. 

SUBCARTILAGINEUM-SeeA^r/wzim/w. 
SUBCLAVIAN-/7^/;,  are  the  Veins  and  Ar¬ 
teries  that  pafs  under  the  Clavicles. 


S  U  B  C  L.AV  I  S,:%  a  Mufcle  of  the  Thorax, 
which  arifes  from  the  inferior  Part  of  half  the  Cla¬ 
vicular  next  its  connexion.  V*i t h  the  Spina  Scapula , 
hence  its  Fibres  defcend  olpquely  forwards  to  its  In- 
fertion  at  the  fuperior  Pa'tfof  the  firft  Rib  near  the 
Sternum.  Its  Ufe,  according  to  Spygelius,  who  has 
written  a  Chapter  exprefly  about  this  Mufcle,  is  to 
deprefs  the  Clavicula. 

SUBCONTRARY  Pofition  fin  Geometry)  is 
when  two  fimilar  Triangles  are  fo  placed  as  to  have 
one  common  Angle  V  at  the  Vertex,  and  yet  their 
Bafes  not  parallel. 
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And  therefore  if  the  Scalenous  Cone  B  V  D  be 
fo  cut  by  the  Plane  C  A,  as  that  the  Angle  at  C— 
D  :  The  Cone  is  then  faid  to  be  cut  Subcontrarily 
to  its  Bafe  B  A.  See  Spherick  Geometry ,  where  fuch 
a  Section  of  a  Cone  is  demonftrated  to  be  a  Circle. 

SUBCONTRARY  Propoftions,  are  fuch  as 
particularly  differ  in  Quality,  and  agreedn  Quantity ; 
as,  fome  Man  is  a  Creature ,  fome  Man  is  not  a 
Creature. 

SUBCUTANEUS,  a  Branch  of  the  Bafilica, 
running  towards  the  inner  Condyle  of  the  Arm. 
It  divides  into  Ramus  Anterior ,  and  Pojlerior , 
which  fee. 

SUBDUCTION,  the  fame  with  Subtraction", 
which  fee. 

SUBDUPLE  Proportion ,  is  when  any  Number 
or  Quantity  is  contained  in  another  twice  ;  Thus 
3  is  laid  to  be  Subduple  of  6,  as  6  is  double  of  3. 

SU BET  H  Aviceoina.  See  Coma. 

SUBJUNCTIVE  Mocd  (in  Grammar')  fo  cal¬ 
led,  becaufe  it  has  always  fome  Condition  annex¬ 
ed  to  what  we  affirm,  and  fo  is  fubjoined  to,  or 
conjoined  with  lbme  other  Verb. 

SUBLUXATION,  a  Diflocation,  or  putting 
out  of  Joint. 

SUBLIMATE  Corrofve ,  is  a  Preparation  in 
Chymiftry,  whereby  Mercury  is  impregnated  with 
Acids,  and  then  fublimed  up  to  the  top  of  the  Vef- 
fel  :  Thus  performed ; 

Pour  on  a  Pound  of  good  running  Mercury,  18 
Ounces  of  Spirit  of  Nitre  ;  fet  the  Matrals  in  Sand 
a  little  warmed,  till  the  Mercury  be  all  difiolved  ; 
evaporate  the  Diffolution  in  a  Glafs,  or  Earthen 
Pan,  till  all  the  Moifture  be  carried  off ;  and  then 
powder  the  remaining  white  Mafs  in  a  Glafs-Mor- 
tar,  and  then  mix  with  it  a  pound  of  Vitriol  calci¬ 
ned  white,  and  fo  much  Salt  decrepitated  :  Put  this 
Mixture  into  a  Matrafs,  whofe  two  Thirds  at  leaft 
remain  unfilled  ;  fet  the  Veflel  in  Sand,  and  begin 
with  a  fmall  Fire  for  three  Hours ;  after  which,  that 
Fire  muff  be  encreafed  to  a  good  Strength;  The 
Sublimate  will  adhere  to  the  top  of  the  Matrafs, 

and 
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and  there  will  be  a  Pound  and  three  Ounces  of  it. 
The  red  Scories  at  the  Bottom  are  ufeleis.  ’Tis  a 
more  violent  Efcharotick  titan  the  Lap's  Inf  emails, 
and  inwardly  taken,  is  one  of  the  ftrongeft  Poifons 
in  the  World.  Of  this  is  made  Mercurius  Dul- 
cis.  The  Druggifts  fomctimes  fell  a  Sort  of  it 
that  is  made  of  Arfetilck  ;  but  you  may  eafily  dif- 
cover  it,  by  rubbing  it  with  a  little  Salt  of  Tartar, 
for  then  it  will  turn  Black ;  but  if  it  turn  Yellow ,  it 
is  good. 

SUBLIMATION,  an  Operation  in  Chymi- 
ftry,  whereby  the  finer  and  more  fubtlle  Parts  of  a 
mix’d  Body  are  feparated  from  the  reft,  and  carried 
up  in  the  Form  of  a  very  fine  Powder  to  the  Top  of 
the  VefTel.  Thele  Powders  they  call  Flowers,  as 
Flowers  of  Brimjlone ,  of  Benjamin,  he.  the  Veflels 
that  ferve  for  thefe  Ufes,  are  called 

SUBLIMING  Pots,  or  Aludels  ;  which  Word 
fee. 

SUBLIMIS,  one  of  the  Mufcles  which  bend  the 
Fingers. 

SUBLINGUALES,  are  Glands,  one  on  each 
Side  of  the  Tongue ;  they  have  two  Excretory 
Dudls  (as  the  Maxillares )  form’d  by  the  Union  of 
that  of  eachfmall  Gland;  they  run  on  each^  Side 
of  the  Tongue,  near  its  Tip,  where  they  open 
into  the  Mouth  at  a  little  Diftance  from  the 
Gums ;  when  the  Mylohyoides  adleth,  it  com- 
prefles  them 

SUBLINGUINUS,  is  the  fame  with  Epiglot- 
i  tis ,  or  Pion  ;  which  fee. 

SUBLUNARY,  all  things  that  are  in  the 
Earth,  or  in  the  Atmofphere  thereof,  below  the 
'.Moon. 

SUBMULT JPLE  Number,  or  Quantity,  is 
that  whicM  is  contained  in  another  Number,  acer- 
t  ain  Number  of  times  exadlly  :  Thus,  3  is  Sub- 
1  nultiple  of  21,  as  being  contained  in  it  feven  times 
t  xadtly. 

SUBMULTIPLE  Proportion,  the  Reverie  of 
]  Multiply  ;  which  lee. 

SU  BN  ORMA  L  ;  is  a  Line,  determining  in  any 

<  dftirve,'  the  Intenedlion  of  the  Perpendicular  to 
t  he  Tangent  in  the  Point  of  Contadl,  with  the 
/Axis.  And  this  Subnormal,  in  the  common  or 
- Apollonian  Parabola,  is  a  determinate  invariable 

<  Quantity  ;  for  ’tis  always  equal  to  half  the  Para- 
1  meter  of  the  Axis. 

SUBORNATION,  is  a  fecret  or  under- hand 
t  preparing,  inftrudling,  or  bringing  in  a  fall'e  Wit- 
;  nets,  or  corrupting  or  alluring  to  do  fuch  a  falfe 
l  Adi.  Hence  the  Subornation  of  Perjury,  menti- 
|  oned  in  the  Adt  of  General  Pardon,  12  Car. z. Cap.  8. 
isthe  Aik  ring  to  Perjury. 

SUBPOENA,  is  a  Writ  w7hereby  all  Perfons, 
under  the  Degree  of  Peerage,  are  called  into 
Chancery,  in  fuch  Cafe  only  where  the  Common 
Law  fails,  and  hath  made  no  Provifion,  fo  as  the 
Party  w'ho  in  Equity  hath  Wrong,  can  have  no 
ordinary  Remedy  by  the  Rules  and  Courfe  of  the 
Common  Law  :  Bur  Peers  of  the  Realm,  in  fuch 
Cafes,  are  called  by  the  Lord-Chancellor’s,  or 
Lord-Keeper’s  Letters,  giving  notice  of  the  Suit 
intended  againft  them,  and  requiring  them  to  ap¬ 
pear. 

There  is  alfo  a  Subpoena  ad  tef  if  candum,  for  the 
fummoning  of  Witnefles,  as  well  in  Chancery  as 
other  Courts. 

There  is  alfo  a  Subpoena  in  the  Exchequer,  as 
well  in  the  Court  of  Equity  there,  as  in  the  Office 
of  Pleas. 


And  thefe  Names  proceed  from  the  Words  in 
the  Writ,  which  charge  the  Party  fummoned  to 
appear  at  the  Day  and  Place  affigned,  fub  Poena 
centum  Librarum. 

SUBSCAPULARIS,  or  Immerfus,  is  a  Mufcle 
of  the  Arm,  fo  named  from  its  Situation  ;  by  fome 
called  Immerfus.  It  is  a  large  flefhy  Mufcle,  filling 
the  Internal  concave  Part  of  the  Scapula ;  arifing 
flefhy  from  its  whole  Bafis ,  and  Superior  and  Infe¬ 
rior  Cofta  internally,  and  marcheth  forward,  leflen- 
ing  itfelf  according  to  the  Dimenfions  of  the  Bone  ; 
and  paffing  over  the  Jundlure,  is  inferred  in  a  fe- 
micircular  manner  to  the  Neck  of  the  Os  Humeri. 
W  hen  this  adleth,  the  Os  Humeri  is  pulled  near 
the  Trunk  of  the  Body.  The  Tendon  of  this 
Mufcle,  together  with  the  Supra  and  Infra  Spi- 
natus ,  and  Teres  Minor,  unite  near  their  Infertions, 
and  environ  the  Articulation  of  the  Os  Humeri  with 
the  Scapula ,  not  unlike  the  Ligamentum  Catum  of 
the  Coxa,  to  prevent  frequent  Luxations  :  And  by 
their  fuccelfive  alternate  adling,  the  Arm  is  moved 
circularly. 

SUBROGATION,  in  the  Civil  Law,  is  put¬ 
ting  another  Perfon  into  the  Place  and  Right  of 
him,  that,  in  anyCafe,  is  the  proper  Creditor.  This 
is  alfo  called  Cefion. 

SUBSIDY,  in  Law,  fignifies  an  Aid,  Tax,  or 
Tribute  granted  by  Parliament  to  the  King,  for 
the  urgent  Occafions  of  the  Kingdom,  to  be  levied 
of  every  Subjedl,  according  to  the  Rate  of  his 
Lands  or  Goods,  as  the  Parliament  fhall  think 
fit. 

SUBSTANCE,  is  whatever  fubfifts  by  it  felf 
independently  from  any  created  Being  ;  and  which 
is  the  Subjedtor  Accidents  and  Qualities. 

SUBSTANTIA  Corticalis  Cerebri.  See  Corti¬ 
cal  or  Cineritia. 

SUBSTANTIVES,  in  Grammar,  are  fuch 
Words  as  deferibe  the  abfolute  Being  of  a  Thing, 
and  which  joined  with  a  Verb,  do  make  a  perfect 
Sentence. 

SU  BSTITUTE,  in  Pharmacy,  a  Drug  or  Me¬ 
dicine  that  may  be  ufed  inftead  of  another. 

SUBSTITUTION,  is,  in  Algebra  ox  Fluxions, 
the  putting  in  the  room  of  any  Quantity  in  an  Equa¬ 
tion,  fome  other  Quantity  which  is  really  equal  to 
it,  but  exprefs’d  after  another  manner  ;  and  this  is 
done  in  order  to  find,  at  leaft,  fuch  a  proper  Ex- 
preflion  in  the  Equation,  as  fhall  folve  the  Pro¬ 
blem,  or  Queftion  propofed.  And  in  the  Knack.of 
doing  this  readily,  confifts  the  chiefeft  Bufinefs  of 
the  Operations  in  Fluxions. 

SUBSTYLAR  Line ,  in  Dialling,  is  that  Line 
drawn  on  the  Plane  of  the  Dial,  over  which  the 
Style  ftands  at  Right  Angles  with  the  Plane.  This 
is  always  the  Reprefentation  of  the  Meridian  of  that 
Place  where  the  Plane  of  the  Dial  is  Horizontal. 
The  Angle  between  the  Line,  and  the  true  Meridi¬ 
an,  is  the  Plane’s  Difference  of  Longitude,  and  is 
meafured  on  the  Equinodtial. 

SUB-SUPER  particular  Proportion,  is  contrary 
to  Super-particular  Proportion  ;  which  fee. 

SUB-TANGENT,  in  any  Curve,  is  the  Line 
wffiich  determines  the  Interfediion  of  the  Tangent 
in  the  Axis.  And  in  any  Equation,  if  the  Value  of 
the  Sub-tangent  come  out  Pojitive,  ’tis  a  Sign  that 
the  Point  of  Interfediion  of  the  Tangent  and  Axis, 
falls  on  that  Side  of  the  Ordinate  where  the  Ver¬ 
tex  of  the  Curve  lies ;  as  in  the  Parabola  and  Pa¬ 
raboloids.  But  if  it  come  out  Negative ,  the  Point 
of  Interfediion  will  fall  on  the  contrary  Side  of  the 

Ordi- 
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Ordinate,  in  refpeCt  to  the  Vertex,  or  beginning 
of  the  Abfcifla  ;  as  in  the  Hyperbola ,  and  Hyper- 
bolform  Figures. 

And  univerfally,  in  all  Parabolform  and  Hyper- 
boll  form  Figures ,  the  Sub- tan  gent  is  equal  to  the  Ex¬ 
ponent  of  the  Power  of  the  Ordinate  multiplied  into 
the  Abfciffa. 

Thus,  in  the  common  Parabola,  whofe  Pro¬ 
perty  is  p  x  —  y  y,  the  Sub-tangent  is  in  Length 
equal  to  *,  the  Abfcifla  multiplied  by  2,  the  Ex¬ 
ponent  of  the  Power  of  y  y,  the  Square  of  the 
Ordinate  ;  that  is,  ’tis  equal  to  twice  the  Ab¬ 
fcifla  ;  and  by  the  former  Rule  for  Paraboliform 
Figures,  it  mull  be  taken  above  the  Ordinate  in 
the  Axis  produced.  Thus  alfo  in  one  of  the  cu¬ 
bical  Paraboloids,  where  p  x  x  —  y  y  y,  the 
Length  of  the  Sub-tangent  will  be  half  of  the  Ab¬ 
fcifla. 

Thus,  in  the  Figure  annexed,  you  will  fee  that 
the 

SUB  TANGENT,  in  any  Curve,  is  a  Line 
which  determines  the  InterfeCtion  of  the  Tangent 


in  the  Axis.  Thus,  if  T  M  be  a  Tangent  in  the 
Point  M,  and  P  Man  Ordinate  to  the  Axis,  the 
T  P  is  the  Sub-tangent,  becaufe  it  determines  the 
Point  T,  where  the  Tangent  cuts  the  Axis  produ¬ 
ced  beyond  the  Vertex  of  the  Curve  V.  And  the 
Line  P  C,  which  determines  the  InterfeCtion  qf 
the  Perpendicular  M  C  (to  the  Tangent  in  the  Point 
of  ContaCt  M)  in  the  Axis  V  D,  is  called  the  Sub¬ 
normal. 

SUBTENSE,  or  Chord  of  an  Arch,  isa  Right 
Line  extended  from  one  End  of  that  Arch  to  the 
other  End  thereof. 

SUBTERRANEOUS,  or  Subterranean ,  is 
whatever  is  within  the  Surface,  Bowels,  or  Ca¬ 
verns  of  the  Earth.  Thus  thofe  Trees,  which  be¬ 
ing  left  there  at  the  Univerfal  Deluge,  are  fo  plen¬ 
tifully  found  buried  in  the  Earth  in  many  Coun¬ 
tries,  are  called  Subterranean  Trees ,  and  by  fome, 
Fojfile  Wood. 

SUBTILE,  in  Phyfick ,  exceeding  fmall,  fine 
and  delicate,  fuch  as  the  Animal  Spirits,  &c.  the 
Effluvia  of  Odorous  Bodies,  &c.  are  fuppofed  to 
be. 

SUBTILIZATION,  the  Art  of  fubtilizing , 
or  rendring  any  thing  fmaller  and  jubtiler ,  particu¬ 
larly,  the  difl'olving  or  changing  a  mix’d  Body  into 
a  pure  Liquor,  or  a  fine  Powrder. 

SUB  1  RACTION,  in  the  general,  is  taking  a 
lefler  Quantity  from  a  greater,  to  find  the  Diffe¬ 
rence  between  them,  which  is  commonly  called 
the  Remainder ;  as  the  lefler  Quantity  to  be  fub- 
traCted  is  called  the  Subtrahend.  The  General  Sign 
or  Mark  of  Subtraction  is  — 

SUBTRACTION,  in  Algebra,  or  in  Species, 
conjoins  the  Magnitudes  propofed,  changing  all  the 
Signs  of  the  Subtrahend. 


SUB 


Thus :  If  from  4  a ,  you  fubtraCt  a ,  by  changing 
the  Sign  of  the  Subtrahend ,  it  will  Hand  thus : 

4  * 

—  a 


X  =  3  * 

Or  thus, 

4  a  —  a  —  1  a. 

And  in  Algebra,  the  Remainder, ’or  Difference,  is 
ufually  noted  by  the  Letter  X,  or  d. 

N.  B.  To  fubtraCt  -}-,  is  the  fame  as  to  add  — , 
and  to  fubtraCt  — ,  is  all  one  as  to  add  -J-;  as  is 
plain  from  the  Reafons  givCn  in  Addition  in  Al¬ 
gebra;  which  fee. 

Algebraick  Subtraction,  in  Compound  Quanti¬ 
ties,  will  eafily  be  performed  by  only  obferving  the 
General  Rule  of  changing  the  Signs  of  the  Quantity 
to  be  fubtraCled,  and  then  comparing  the  feveral 
Members  together,  and  contracting  them. 

As  fuppoie  from  3  6  b  -f-  5  m  m  —  7  d  f  you 
would  fubtraCt  20  b  -f-  2  d  f  -j-  5  mm.  Write 
them  down  one  under  another,  changing  all  the 
Signs  of  the  Subtrahend ,  and  it  will  Hand  thus: 

36  ^  5  mm  —  7  df 

—  20  b  —  5  mjn  —  2  df 


16  b  ~  9  df  =X. 


Which  compared  and  contracted,  will  give  the 
Difference  or  Remainder. 

SUBTRACTION  of  Indices ,  is  done  as  Alge¬ 
braical  Quantities  are,  by  changing  the  Sign  of  the 
Subtrahend:  Thus, 

From  3  take  2  —  5,  from  3  take  2=5, 
from  3  take  2  —  j,  from  3  take  2  =  1. 

SUBTRACTION  of  Integers ,  in  Common  A- 
rithmetick ,  is  performed  by  fubferibing  the  lefler 
Number  under  the  greater,  orderly,  fo  that  Units 
Hand  under  Units,  Tens  under  Tens,  &c.  and. 
then  beginning  at  the  Place  of  Units  at  the  Right 
Hand,  take  the  lefler  from  the  greater,  writing 
down  the  Remainder  under  the  Line  :  If  nothing 
remain,  write  down  a  Cypher,  or  o.  If  the  up¬ 
per  Number  be  in  any  Part  (for  it  cannot  be  fo  in 
thew'hole)  lefler  than  the  lower,  add  ten  to  it,  or 
call  it  ten  more  than  it  is,  writing  down  orderly 
the  Excels  above  Ten  ;  and  then  be  fure  to  carry 
that  Ten  fo  borrowed,  to  the  next  Figure,  calling 
it  one  more  than  it  is,  and  fo  on,  as  the  following 
Examples. 

18  756  8254  567438 

15  43i  6332  358784 

r  bB**^**««  -■  1  1  ■  1  1  —  .  - r  i  <i  ^ 

Rem.  3  325  1922  208654 
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In  Subtraction,  the  Number  to  be  lubtraded,  to¬ 
gether  with  the  Difference  or  Remainder,  are  equal 
to  the  Number  from  which  the  Subtrattion  was 
made,  which  is  a  good  Proof  for  Subtraction ;  as 
in  the  third  Example,  6332,  and  the  Remainder 
1922,  makes  8254,  the  firft  Number. 

But  if  the  Numbers  be  of  different  Denomina¬ 
tions,  then  ’tis  but  taking  the  lower  Denomination 
from  that  above  it,  and  fetting  down  the  Remain¬ 
der  :  But  if  any  of  the  upper  Denominations  be 
leffer  than  their  refpediVe  lower  ones,  then  you 
mult  borrow  one  of  the  former  Denominations  next 
to  the  Left  Hand,  and  fubtraft,  remembring  to  add 
i  to  the  next  Denomination  below.  As  in  the  fol¬ 
lowing  Examples. 


/. 

s. 

d. 

l. 

s. 

d. 

375 

1 1 

°5 

175  + 

1 1 

02 

132 

09 

04 

982 

G 

05 

-43 

02 

or 

77i 

17 

09 

Here  the  firft  Example  has  nothing  of  Difficulty 
in  it ;  for  the  Lower  is  in  each  Denomination  lefier 
than  its  Upper. 

In  the  l'econd  Example,  fince  5  d.  cannot  be 
taken  out  of  2  d.  I  borrow  1 2  d.-  and  ’twill  be 
1 4  d.  Then  l  lay,  5  from  14  leaves  9,  which  I 
fet  below  :  Now  the  1 2  d.  I  borrowed  mull  be 
added  to  the  13  s.  on  the  Left  Hand,  then  twill  be 
,4 s.  which  I  fubtraft  from  31  (borrowing  20) 
refts  17  :  Then,  as  in  whole  Numbers,  3  from  4 
leaves  1,  &c. 

SUBTRACTION  of  Logarithms.  See  Loga¬ 
rithms,  N.4.  _  _  „ 

SUBTRACTION  of  Vulgar  Fractions,  bee 

Vulgar  Fractions.  ' 

SUBTRACTION  of  Decimal  Fractions,  bee 
Decimal  Fractions. 

SUBTRIPLE  Proportion ,  is  when  one  Number 
or  Quantity  is  contained  in  another  three  times : 
Thus  2  is  Laid  to  be  Subtriple  of  6,  as  6  is  Triple 
of  2.  - 

SUBUR.BICARLE  Regiones ,  called  alfo  Sub¬ 
urban ce,  Urbicarice  vcince ;  were  luch  Regions  or 
Cities  of  the  Roman  Empire  as  lay  within  an 
hundred  Miles  of  Rome ,  and  were  under  the  Ju- 
r-ifdiction  of  the  PrcefeCt  of  that  City  :  Wherefore 
they  are  fometimes  called  Regiones  Sohtce ,  be¬ 
caufe  in  thefe  the  Governour  of  Rome  was  wont 
to  exercife  his  folemn  J urildiCl ion.  This  alfo 
was  the  ancient  Extent  of  the  Power  and  Charge 
of  the  Bilhops  of  Rome,  before  the  Papal  Ufur- 

pation.  _  _  ..  . 

SUCCEDANEUM,  in  Pharmacy,  a  Medicine 

fubftituted  in  the  Place  of  anothfer  firft  preferibed, 
when  the  other  Ingredients  preferibed  are  not  to  be 

had.  _  _  Lr  , 

SUCCENTURIATI  Renes.  See  Cap  juice 

atrabiliaria.  .  ,  T. 

SUCCESSION,  in  Philojophy,  is  that  Idea 

which  we  get  by  reflecting  on  that  Train  of  Ideas 
conftantly  following  one  another  in  our  Minds 
when  awake. 

SUCCESSION  of  the  Signs,  is  that  Order  in 
which  they  are  ufually  reckoned  :  As  firft  Aries , 
next  Taurus,  then  Gemini,  he.  This  isotherwife 
called  Confequence. 

Vol.  II. 


SUCCOTRINE  Aloes,  is  the  fineft  Sort  that 

comes  from  the  Illand  Succotra ,  on  the  Coaft  of 
Arabia,  and  from  its  Colour  is  called,  Aloes  Hepa- 
tica ,  or  Liv.er-colour’d  Aloes. 

SUCCUS  Pancreaticus.  See  DuCtus  Pancrea- 
ticu  s. 

SUCTION  ;  there  are  many  EffeCts  vulgarly 
.attributed  to  Sublion,  which,  in  reality,  have  very 
different  Caufes.  As  when  any  one  fucks  Water, 
or  any  other  Liquor,  up  through  a  Pipe,  ’tis  com¬ 
monly  thought,  that  by  that  ACtion  the  Perfon 
draws  the  Air  up  into  his  Mouth,  and  that  the  Wa¬ 
ter,  which  is  contiguous  to  it,  follows  it  by  a  kind 
of  Attraction,  as  if  the  Air  and  Water  hung  to¬ 
gether  :  And  others  fancy,  that  the  Air' moves  in¬ 
to  the  Mouth  of  the  Sucker,  and  the  Water  moves 
up  after  the  Air,  to  prevent  a  Vacuum,  which 
they  fay,  Nature  abhors.  Whereas  the  true  Caufe 
of  this  Phenomenon,  is  only  that  the  Air  and  At¬ 
mofphere  prefles  with  its  whole  W eight,  uniformly 
on  the  Surface  of  the  Liquor  in  the  Vefiel,  andcon- 
lequently  prevents  anyone  Part  of  the  Water  to 
rile  higher  than  the  other  there  :  And  if  a  Pipe 
be  put  in  of  any  tolerable  large  Bore,  and  be 
open  at  both  Ends,  the  Water  will  rife  within  the 
Pipe  to  the  fame  Height  as  without,  and  indeed  a 
little  higher,  becaufe  of  the  Preflure  of  the  Air  with¬ 
in  the  Pipe  is  a  little  taken  oft’  by  bearing  againft 
the  Sides  of  the  Pipe.  Now  when  any  one  ap¬ 
plies  his  Mouth  to  the  upper  End  of  the  Pipe  and 
fucks,  his  Lips  fo  ftrongly  enclofe  the  Pipe!  that 
no  Air  can  get  between  them  and  it ;  and  by  the 
voluntary  Motion  of  the  Spirits  in  the  Mufcles, 
the  Cavity  of  his  Thorax,  or  Breaft,  is  opened 
and  enlarged  ;  by  which  means  the  Air  included 
there,  hath  now  a  much  larger  Space  to  dilate  it- 
felf  in,  and  confequently  cannot  prefs  fo  ftrongly 
againft  the  upper  End  of  the  Pipe,  as  it  did  before 
the  Cavity  of  the  Thorax  was  fo  enlarged,  and 
when  the  Weight  of  the  whole  Atmofphere  kept 
its  Spring  bent.  And  that  Weight  or  Preflure  be¬ 
ing  now  taken  off  by  the  Lips  of  the  Man  that 
fucks,  the  /Equilibrium  is  deftroyed,  the  Air  gra¬ 
vitates  on  the  Surface  of  the  Water,  but  cannot 
do  fo  on  the  upper  Orifice  of  the  Pipe,  becaufe.  the 
Juncture  of  the  Lips  takes  it  off ;  and  the  Spring  of 
the  Air  included  in  the  Thorax ,  being  Weakened 
by  the  Dilatation  of  its  Cavity,  it  cannot  prefs  fo 
hard  againft  the  upper  Orifice  of  the  Pipe,  as  the 
Water  will  do  againft  the  lower,  and  confequently 
the  Water  muft  be  forced  up  into  the  Pipe.  ’Tis 
much  the  fame  thing  in  the  Sudlion  of  a  common 
Pump  :  The  Sucker  being  tight,  takes  off  entirely 
the  Preflure  of  the  Atmofphere  on  the  Surface  of 
the  Water  within  the  Barrel  of  the  Pump ;  and 
confequently  the  Atmofphere,  by  its  Weight,  muft 
force  the  Water  up  to  make  the  ^Equilibrium.  See 
Hydrofaticks. 

SUCULA,  or  Succula ,  is  a  Term  in  Mecha- 
nicks  for  a  bare  Axis,  or  Cylinder,  with  Staves  in  it 
to  moveit  round,,  but  without  any  Tympanum,  or 
Peritrochium. 

SUDAMINA,  are  little  Pimples  in  the  Skin, 
like  Millet  Grains  ;  this  is  frequent  in  Children 
and  Y ouths,  efpecially  thofe  that  are  of  a  hot  Tem¬ 
per,  and  ufe  much  Exercife :  They  break  out  in 
the  Neck,  Shoulders,  Breaft,  Arms  and  Thighs, 
&c.  Blanchard. 

7  F  SUDOR, 
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SUDOR,  Sweat,  is  a  watry  Humour  which 
confillsof  Water  chiefly,  with  a  moderate  Quan¬ 
tity  of  Salt  and  Sulphur.  This  is  driven  through 
the  Pores  of  the  Skin  by  the  Heat  and  Fermentati¬ 
on  of  the  Blood,  and  fometimesby  its  Weaknefs 
and  Colliquation.  Blanchard. 

SUDORIFICKS.  See  Hydroticks. 

SUFFITUS,  is  a  thickifh  Powder  prepared  of 
odoriferous  Plants,  Gums,  (Ac.  which  thrown  up¬ 
on  Coals,  produces  a  pleafant  Smell.  Blanchard. 

SUFFOCATIO  XJterina.  See  Hijlerica  paf- 
fio. 

SUFFRAGAN,  is  a  titular  Bifhop  appointed 
to  aid  and  aflift  the  Bifhop  of  the  Di'ocefs,  and  by 
36  Hen.  8.  c.  14.  every  Bifhop  is  empowered  to 
ele£t  two  honeftand  difcreet  Spiritual  Pallors,  which 
fhall  be  called  Bijhops  Suffragans. 

SUFFRUTEX,  is  a  Name  by  the  Botanijls 
given  to  a  low  woody  perennial  Plant,  lending 
out  no  Leaves  from  its  Root,  and  beginning  to  be 
branched  from  the  very  Bottom  of  the  Stalk  j  luch 
as  Lavender,  Rue ,  Sage ,  (Ac. 

SUFFUMIGATION,  in  Phyflck,  a  Term 
applied  to  all  fuch  Remedies  as  are  received  into  the 
Body  in  the  Form  of  Fumes. 

SUFFUSION.  See  Hypochyma  (A  Catarad. 

SUGAR  of  Lead.  See  Salt  of  Saturn. 

SUIT,  fignifies  a  following  another,  but  in  di- 
verle  Senfes. 

The  firft,  is  a  Suit  in  Law ,  and  is  divided  into 
Real  and  Ber final,  and  is  all  one  with  Action  Real 
and  Perfinal. 

Secondly,  Suit  of  Court,  or  Swt-fervice ,  is  an 
Attendance  that  Tenants  owe  to  the  Court  of  their 
Lord. 

Thirdly,  Suit-Covenant,  is  when  your  Anceftor 
hath  covenanted  with  mine  to  fue  to  his  Court. 

Fourthly,  Suit-Cufiom,  when  I  and  my  Ance- 
ftors  have  been  ferzed  of  their  own  and  their  Ance- 
ftors  Suit,  Time  out  of  Mind. 

Fifthly,  Suit  Real  or  Regal,  when  Men  come  to 
the  Sheriffs  T urn  or  Leet. 

Sixthly,  Suit  fignifies  the  following  one  in  Chace, 
as  Freflo-fuit. 

Lallly,  it  fignifies  a  Petition  made  to  the  King, 
or  any  great  Perlon. 

SUIT'  of  the  Kings  Peace,  is  purfuing  a  Man 
for  Breach  of  the  King’s  Peace  by  Trealons,  In- 
furredlions  or  Trefpafies. 

SULPHUR,  the  fecond  Hypoftatical  Principle 
of  the  Chymifls,  which  we  call  Oil.  See  Oil. 

The  Conftituent  Character  of  Sulphur  feems  to 
be  Inflammability :  And  there  are  three  kinds  of  In¬ 
flammable  Bodies  obtainable  by  Chymiftry. 

Firft,  An  Oil. 

Secondly,  An  Ardent  Spirit. 

Thirdly,  A  Confiflent  Body,  like  to  common 
Erimftone :  All  which  are  properly  Sulphur. 

SULPHUR.  Sir  Ifaac  Newton,  on  very  good 
Grounds,  concludes,  that  the  common  Sulphur  is 
compofed  of  volatile  and  fixed  Parts,  llridtly  ad¬ 
hering  to  one  another  by  mutual  Attraction,  fo  that 
;;hey  will  both  fublime  together ;  for  by  diflolving 


Flowers  of  Sulphur  in  Oil  of  Turpentine,  and 
then  diftilling  the  Diflblution,  ’tis  found,  that  Sul¬ 
phur  confifts  of  a  thick,  volatile  and  inflammable 
Oil,  or  of  a  fat  Bitumen,  an  acid  Salt,  and  a  verv 
fixed  Earth,  with  a  little  Metal.  The  three  firft 
of  which  are  found  there  in  nearly  an  equal  Quan¬ 
tity  ;  but  there  is  only  a  very  fmall  Proportion  of 
the  laft.  The  acid  Salt  being  dilfolved  in  Water, 
is  the  fame  with  the  Oleum  Su/phuris  per  Campa- 
nam. 

SULPHUR  VIVUM,..  isSulj  huras  it  is  taken 
out  of  the  Mine.  It  is  a  Sort  of  greyifh  argillous 
Clay,  w'hich  eafily  takes  Fire,  and  in  burning  fends 
forth  a  ftrong  lulphureous  Smell. 

Mineral  SULPHUR,  is  a  kind  of  hard,  earthy 
Bitumen,  of  a  fhining  yellow  Colour,  a  ftrong, 
(linking  Smell,  eaiily  taking  fire,  and  diflolving. 

Magijlery  of  SULPHUR,  in  Chymiflry,  is  Sul¬ 
phur  dilfolved  in  a  fufficicnt  Quantity  of  Water, 
with  Salt  of  Tartar,  and  precipitated  by  means  of  a 
Spirit  of  Vinegar,  or  lome other  Acid.  Called  alfo 
Milk  of  Sulphur,  on  account  of  its  Whitenefs,  and 
Balm  of  Sulphur,  on  account  of  its  Balfamick  Qua¬ 
lity  to  the  Lungs  and  Breaft. 

SULPHUR  of  An  timony.  S  ee  Golden  Sulphur  cf 
Antimony. 

SULPHUREOUS  Spirit  of  Vitriol.  After  the 
Spirit  and  Oil  of  Vitriol  are  in  Diftillation  of  that 
Mineral,  driven  out  by  a  moft  violent  Fire  (for 
three  or  four  Hours  together  j  into  the  Receiver, 
they  commonly  rectify  the  Matter  in  a  Glafs  Body, 
and  the  firft  Spirit  that  riles  then  with  a  very  gen¬ 
tle  Degree  of  Fire,  is  called  the  Sulphureous  Spirit 
of  Vitriol. 

SUM,  in  Mathematicks ,  fignifies  the  Quantity 
that  arifes  or  refults  from  the  Addition  of  two  or 
more  Magnitudes,  Numbers  or  Quantities  toge¬ 
ther  ;  this  is  fometimes  called  the  Aggregate  :  And 
in  Algebra  ’tis  ufually  denoted  by  the  Letter  Z, 
which  (lands  for  Zuma  or  Suma  ;  and  fometimes  by 
the  Initial  Letter  S. 

SUM  of  an  Equation,  is  when  theabfolute  Num¬ 
ber  being  brought  over  to  the  other  Side  with  a  con¬ 
trary  Sign,  the  whole  becomes ,  equal  to  O.  And 
this  Des  Cartes  calls  the  Smn  of  the  Equation  pro - 
pofed. 

SUMMATORY  Calculus,  according  to  fume 
is  the  lame  with  the  Calculus  Differ entialis  of 
Leibnitz  ;  but  more  properly  Summatory  Arithme- 
tick,  is  the  Art  of  finding  the  flowing  Quantity 
from  the  Fluxion  ;  and  fo  it  is  the  fame  with  the 
Calculus  Integralis.  See  Hayes's,  Fluxions. 

SUMMER  Solflice.  See  Solflice. 

SUMMER,  in  Architecture ,  is  a  large  Stone, 
the  firft  that  is  laid  over  Columns  and  Pilafters,  in 
the  beginning  to  make  a  crofs  Vault  ;  or  it  is  the 
Stone,  which  being  over  a  Piedroit,  or  Column,  is 
hollowed  to  receive  the  firft  Haunce  of  a  Plat¬ 
band. 

SUMMER,  in  Carpentry,  a  large  Piece  of  Tim¬ 
ber,  which  being  fupported  upon  two  Stone  Peers, 
Stones,  or  Pods,  lerve  as  a  Lintel  to  a  Door, 
Window,  (Ac. 

SUMMONEAS,  is  a  Writ  Judicial  of  great 
Diverfity,  according  to  the  diverfe  Cafes  wherein 
itisufed,  which  fee  in  the  Table  of  the  Reg'fler 
\ Judicial . 

SUMMONER,  or  Summonitcr,  an  Apparitor, 
who  is  to  cite  in  Offenders  to  appear  at  a  certain 
Time  and  Place,  to  anfyver  to  the  Charge  exhibited 
again  ft  them. 

SUM- 
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SUMMONS,  in  Common  Law ,  is  as  much  as 
Vocatio  in  Jus ,  or  Citatio  among  the  Civilians : 
But  how  Summons  is  divided,  and  what  Circum- 
ftances  it  has  to  be  obferved.  See  Fleta ,  lib.  6. 
Cap.  6,  7. 

SUMMONS,  in  Terrapetita,  is  that  Summons 
which  is  made  upon  the  Land,  which  the  Party 
(at  whole  Suit  the  Simmons  is  fent  forth)  feeks  to 
have. 

SUMMONS  a b  Warrantizand,  in  Law,  is  the 
Procefs  whereby  the  Vouchee  is  called. 

SUMMUM  Bonum ,  or  the  chiefeft  Good  of 
Human  Nature,  is  that,  which  by  its  Enjoyment, 
renders  truly  and  compleatly  happy.  The  Schools 
diftinguifh  this  chief  Good  of  Man  into  that 
which  is  limply  and  adequately  fo,  and  beyond 
which  there  can  be  no  other  ;  and  into  a  Idler  and 
fubordinate  one,  which  is  in  fome  meafure  attain¬ 
able  in  this  impeded  State;  and  this  laft  they 
call  Fivlicitas  Viatorum ,  and  the  former  Fcclicitas 
C  omprehenforum . 

SUMPTUARY  Laws ,  were  Laws  made  to  re- 
ftrain  Excefs  in  Apparel,  and  to  prohibit  coftly 
Cloaths,  of  which  we  had  formerly  many  in  Eng¬ 
land,  but  now  are  all  repealed. 

SUN.  Our  excellent  Sir  Ifaac  Newton  faith  in 
his  Principia ,  That  the  Denfity  of  the  Sun’s  Light 
(which  is  proportional  to  Heat)  is  feven  times  as 
great  in  Mercury  as  with  us  ;  and  therefore  our 
Water  there  would  be  all  carried  off,  and  boil  a- 
way  :  For  he  found  by  Experiments  of  the  Therjno- 
meter ,  that  an  Heat  but  feven  times  as  great  as  that 
of  the  Sun-Beams  in  Summer,  will  ferve  to  make 
Water  boil. 

He  proves  alfo,  that  the  Matter  of  the  Sun  to 
that  of  Jupiter,  is  nearly  as  1 100  to  1  ;  and  that 
the  Diftance  of  that  Planet  from  the  Sun  is  in  the 
fame  Ratio  to  the  Sun’s  Semidiameter. 

That  the  Matter  of  the  Sun  to  that  of  Saturn , 
is  as  2 3  60  to  1  ;  and  the  Diftance  of  Saturn  from 
the  Sun,  is  in  a  Ratio,  but  a  little  lefs  than  that  to 
the  Sun’s  Semidiameter. 

And  confequencly  that  the  common  Centre  of 
Gravity,  of  the  Sun  and  Jupiter ,  is  nearly  in  the 
Superficies  of  the  Sun  ;  of  Saturn,  and  the  Sun  a 
little  within  it.  And  by  the  lame  manner  of  Cal¬ 
culation  it  w  11  be  found  that  the  common  Centre 
of  Gravity  of  all  the  Planets,  cannot  be  more  than 
the  Length  of  the  Solar  Diameter  diftant  from  the 
Centre  of  the  Sun:  This  common  Centre  of  Gra¬ 
vity  he  proves  to  be  at  reft  ;  and  therefore  tho’  the 
Sun,  by  reafon  of  the  various  Pofition  of  the  Pla¬ 
nets,  may  be  moved  every  way,  yet  it  cannot  re- 
ceed  far  from  the  common  Centre  of  Gravity. 
And  this  he  thinks  ought  to  be  accounted  the  Centre 
of  our  World.  Book  3.  Prop  12. 

By  means  of  the  Solar  Spots  it  hath  been  difeo- 
vered,  that  the  Sun  revolves  round  his  own  Axis, 
without  moving  (confiderably)  out  of  his  Place,  in 
about  25  Days.  And  that  the  Axis  of  this  Motion 
is  inclined  to  the  Ecliptick,  in  an  Angle  of  87  De¬ 
grees,  30  Minutes  nearly.  Gregor.  AJlronom. 

The  Sun’s  apparent  Diameter  being  lenfibly 
fhorter  in  December  than  in  June,  as  is  plain  and 
agreed  from  Oblervation,  the  Sun  muft  be  propor- 
tionably  nearer  to  the  Earth  in  Winter  than  in 
Summer  ;  in  the  former  of  which  Seafons  will  be 
the  Perihelion,  in  the  latter  the  Aphelion :  And 
this  is  alfo  confirmed  by  the  Earth’s  moving  fwift- 
er  in  December  than  it  doth  in  June  ;  as  it  doth 
about  rf. 


horfince,  as  Sir  Ifaac  Newton  hath  demonftra- 
ted  by  a  Line  drawn  to  the  Sun,  the  Earth  always 
deferibes  equal  Areas  in  equal  Times,  whenever 
it  moves  Iwifter,  it  muft  needs  be  nearer  to  the 
Sun.  And  for  this  Reafon,  there  are  about  eight 
Days  more  from  the  Sun’s  Vernal  Equinox  to  the 
Autumnal,  than  from  the  Autumnal  to  the  Ver¬ 
nal. 

According  to  Mr.  Caffni,  the  Sun’s  greateft 
Diftance  from  the  Earth  is  22374,  his  mean  Di¬ 
ftance  2200,  and  his  leaft  Diftance  8022  Semidi¬ 
ameters  of  the  Earth. 

And  that  the  Sun’s  Diameter  is  equal  to  1 00  Di¬ 
ameters  of  the  Earth,  and  therefore  the  Body  of 
the  Sun  muft  be  iocoooo  times  greater  than  that  of 
the  Earth. 

Mr.  Azout  allures  us,  that  he  obferv’d  by  a  very 
exadl  Method  the  Sun’s  Diameter  to  be  not  lets 
than  31  Minutes,  45  Seconds  in  his  Apogee ,  and 
not  greater  than  32  Minutes,  45  Seconds  in  his 
Per' gee. 

The  mean  Appparent  Diafnetcr  of  the  Sun,  ac¬ 
cording  to  Sir  Ifaac  Newton,  is  32  Minutes,  12 
Seconds  ;  in  his  Theory  of  the  Moon ,  3  2  Minutes, 
15  Seconds. 

If  you  divide  360  Degrees  (/.  e.  the  whole  Eclip¬ 
tick)  by  the  Quantity  of  the  Solar  Year,  it  will 
quote  59  Minutes,  8  Seconds,  (Ac.  which  there¬ 
fore  is  the  Quantity  of  the  Sun’s  Diurnal  Motion. 
And  if  this  59  Minutes,  8  Seconds,  be  divided  by 
24,  you  have  the  Sun’s  Horary  Motion,  which 
is  2  Minutes,  28  Seconds ;  and  if  you  will  divide 
this  laft  by  60,  you  will  have  this  Motion  in  a 
Minute,  (Ac.  And  this  wray  are  the  Tables  of  the 
Sun’s  mean  Motion,  which  you  have  in  the  Books 
of  Aftronomical  Calculation  conftrudfed. 

The  Sun’s  Horizontal  Parallax,  Dr.  Gregory  and 
Sir  Ifaac  Newton  make  but  1  o  Seconds. 

The  fame  learned  Mathematician,  at  the  End  of 
his  AJlronomia  Phyf  (A  Geometr.  Elem.  hath  a  Com¬ 
parative  Aftronomy,  where,  among  the  reft,  he 
confiders  what  Phenomena  would  appear  in  the  Pla¬ 
netary  Syftem,  (Ac.  to  an  Eye  placed  at  the  Sun, 
which  are  llich  as  thefe  : 

1.  That  the  Fix’d  Stars  would  appear  in  a  Con¬ 
cave  Sphere,  the  apparent  Centre  of  which  is  the 
Eye  of  the  Spectator. 

2.  He  would  diftinguifh  the  Planets  from  the 
Fix’d  Stars  (tho’  they  would  appear  to  him  to  be 
placed  among  them)  by  their  Periodical  Revoluti¬ 
ons,  and  by  the  Time  of  thofe,  one  Planet  from 
another :  And  he  would  judge  that  Planet  to  be  far- 
theft  off,  whofe  Periodical  Revolution  was  the 
longeft  ;  and  fo  on  in  order  for  the  reft,  (Ac. 

3 .  To  this  Solar  Obferver’s  Eye,  the  Planets 
would  appear  always  dir  eft,  and  never  Jlationary , 
nor  retrograde ,  as  they  do  to  an  Eye  at  the  Earth  : 
And  they  would  be  found  to  return  to  the  fame  Fix¬ 
ed  Stars  again,  as  Periods  of  very  different  Lengths ; 
and  the  Inferior  Planets  would  fometimes  cover  the 
Superior  ones. 

4.  If  you  fuppofe  the  Eye  to  be  moved  from 
the  Centre  of  the  Sun  to  its  Surface,  then  by  the 
Parallax  of  the  Planets,  fome  better  Guefs  will  be 
had  of  their  Diftances,  than  by  the  Qbfervation  of 
the  different  Velocity  and  Tardityof  their  Motion, 
could  before  be  obtained :  For  to  the  Eyethusplaced 

the 


SUN 


SUN 


the  Earth’s  Horizontal  Parallax  will  be  16  Mi' 
nutes,.  equal  to.  the  Sun’s  Semidiameter,  and  con- 
fequently  fenfible  enough.  That  of  Saturn  will 
be  fomething  above  one  Minute  and  an  half' (that 
Planet  being  ten  times  the  Diftance  of  the  Earth 
from  the  Sun ;  and  the  Horizontal  Parallax  of 
Mercury  will  be  almoft  fifty  Minutes :  And  fince 
thefe  Parallaxes  are  fufficiently  fenfible,  the  Diftan- 
cesof  the  Planets  may  be  compared  with  the  Sun’s 
Diameter,  and  with  one  another. 

5.  To  an  Eye  thus  placed,  all  the  Fix’d  Stars  and 
Planets  will  feem  to  revolve  from  Eaft  to  Weft,  in 
the  Space  of  25  of  our  Natural  Days :  TheNorth 
Pole  of  which  Revolution  will  be  in  that  Part  of 
the  Heaven,  which  we  (Inhabitants  of  the  Eaith) 
call  the  tenth  Degree  of  PiJ'ces,  with  83  or  84  De¬ 
grees  of  North  Latitude:  Wdierefore  the  Ardftick 
Pole-Star  will  be  at  the  lecond  Flexure  of  Draco ,  and 
which  will  not  be  above  three  Degrees  from  the  P ole. 
The  South-Pole  will  be  in  ten  Degrees  of  Firgo, 
with  83  or  84  Degrees  South  Latitude,  near  a 
Star  of  the  fourth  Magnitude,  which,  in  Dr. 
Halley's  Catalogue,  is  in  the  firft  Oar  ot  the  Argo 
Navis. 

■  6.  The  Planets  thus  feen  from  the  Sun  will  ap¬ 
pear  of  different  Magnitudes :  For  the  Diame¬ 
ter  of  Saturn  will  fubtend  there  but  an  Angle  of 
1 8  Seconds :  That  ot  Jupiter  near  40  Seconds : 
That  of  Mars  but  eight  Seconds ;  that  ot  l/enus 
28  Seconds;  and  the  Diameter  of  Mercury  20 
Seconds. 

But  Mr.  Huygens  fuppofes  the  Diameters  of  the 
fuperior  Planets  will  be  much  larger  ;  as  making 
that  of  Jupiter  to  lubtend  an  Angle  of  almoft  54 
Seconds ;  and  that  of  the  Body  of  Saturn  without 
his  Ring  27  Seconds. 

7.  Of  thefe  fix  Planets  thus  moving  round  the 
Sun,  three  will  appear  attended  with  their  Satel¬ 
lites:  Of  which  the  Earth  will  have  but  one, 
which  is  the  Moon  ;  and  who  will  appear  at  the 
greateft  .Diftance,  not  to  be  from  the  Earth  above 
ten  Minutes. 

Jupiter  will  appear  with  his  four  Moons,  or  Sa¬ 
tellites  ;  of  which  the  outermoft  will  never  appear 
above  nine  Minutes  diftant  from  the  Primary 
Planet. 

Saturn  will  appear  with  his  five  Satellites  ( if 
fo  many  there  be)  and  the  furthermoft  of  them 
will  never  be  above  nine  Minutes  diftant  from  his 
Body  :"  His  Ring  alfo  will  appear  compafiing  round 
the  Planet.  . 

The  Paths,  or  Orbits  of  thefe  Satellites  being 
feen  from  the  Sun  fometimes  more,  fometimes  lels 
Oblique,  will  appear  accordingly  now  broader, 
now  narrower  Ellipfes ;  fometimes  the  Planes  of 
thefe  Orbits  being  produced,  will  pafs  through  the 
Sun  :  In  which  cafe,  the  former  narrow  Ellipfes 
will  pafs  into  Right  Lines ;  which  will  happen  twice 
in  every  Revolution  of  the  Orbit  round  the  Sun,  if 
its  Plane  remain  always  parallel  to  itfelf :  Whence 
the  Satellite  will  now  appear  to  be  covered  by  the 
primary  Planet,  and  then  the  Planet  by  it ;  and 
fometimes  will  appear  round  the  Planet,  without 
its  Difk,  in  an  Ellipfis. 

8.  The  primary  Planets,  as  alfo  their  Satellites, 
have  not  only  rough  and  unpoliffied  Surfaces,  but 


alfo  are  fo  difform,  that  they  have. -their  Spots, 
which  are  Places  more  or  lefs  obfeute  (and  fome- 
times  more  bright)  than  the  reft  of  their  Difk  : 
And  thefe' Spots,  by  the  Rotation  of  the  Planet,  or 
Satellite,  round  its  Axis,  do  defer i be  Circles  ;  and 
therefore  thefe  Ways,  or  Paths  of  the  Spots,  being 
feen  from  the  Sun  in  the  Plane  of  the  Planetary 
Difk,  Will  now  appear  Elliptical,  and  now  ftraight 
Lines  (as  before  the  Path's1  of  the  Satellites  Difk,) 
according  as  the  Sun  is  elevated  on  either  Side, 
above  the  Plane  of  thole  Circles,  or  is  found  in  it, 
as  it  is -when  it  is  in  the  Equinodbl  of  that  Planet. 
And  if  there  be  a  Series,  or  Row,  of  thefe  Spots, 
(as  in  the  Belts  of  Mars  and  Jupiter)  thefe  will 
appear  in  the  Form  of  Semi-Ellipfes  (the  one  half 
being  behind,  or  on  the  other  Side  the  Planes)  or 
'will  pafs  into  ftraight  Lines,  which  will  alfo  be  the 
Cafe  of  the  outward  Edge  of  the  Ring  of  Saturn. 
But  fome  of  thefe  Spots  will  now  and  then  be  hid, 
and  fometimes  be  vifible  for  a  longtime,  according 
as  they  are  near  to  the  Planets  Pole,  which  is  turn¬ 
ed  from  or  towards  the  Sun. 

And  this  will  be  molt  oblervable  in  Saturn ,  and 
in  the  Earth,  in  the  others  Scarcely  at  all,  becaufe 
in  them  the  Illuftration  of  the  Sun  reaches  to  botli 
their  Poles. 

9.  Befides  thefe  fix  primary  Planets,  and  their 
ten  Satellites,  which  to  our  Solar  Obfervator  will 
all  appear  to  move  within  the  Bounds  of  a  Zodiack 
fcarce  Sixteen  Degrees  broad,  and  not  much  incli¬ 
ned  to  the  Circle  of  the  firft  Motion,  all  the  fame 
way,  and  in  Orbits  nearly  Concentrical  to  the  Sun  : 
There  are  alfo  another  kind  of  Bodies,  whole 
Number  is  uncertain,  which  move  round  the  Sun 
in  very  Eccentrical  Orbits,  and  which  are  called 
Comets ;  and  which  fometimes  come  very  near  the 
Sun,  and  fometimes  are  vaftly  remote  from  him. 

Thefe  Comets  do  not  move  ail  in  the  fame  Track 
(altho’  each  one  always  keeps  his.  own)  but  fome 
one  Way,  and  fome  another,  and  moftly  in  Oi  bits 
very  much  inclined  to  the  Ecliptick,  and  always 
in  great  Grcles  of  the  Sphere.  Their  fetnu ,  or 
Tail  (to  an  Eye  at  the  Sun)  will  not  appear  oblong, 
or  ftretch’d  out  inLengtb,  as  it  doth  to  us-,  but  every 
way  diffufed  round  the  Head. 

SUN.  Dr.  HcoAe,  in  Opera  Pofl.  p.  89.  from 
all  his,  and  others  Oblcrvations,  thinks  it  reafona- 
ble  to  conclude,  that  the  Superficies  of  the  Sun  is 
covered  with  an  Air  or  Atmofphere,  or  lome  other 
Fluid  Body :  And  that  this  Atmofphere,  though 
poffibly  eighty  times  thicker  and  higher  than  that 
about  our  Earth  ;  yet  in  Companion  of  the  vaft 
Diameter  of  the  Solar  Body,  becomes  wholly  m- 
vifible  to  us,  though  afiifted  by  the  befc  Tc-lefcopes : 
He  luppoles  it  alio  to  look  as  bright  as  the  Body  of 
the  Sun  itfelf,  and  that  it  is  really  the  Shell  of  this 
Atmofphere,  and  not  the  very  Body  of  the  Sun 
that  fhines.  And  from. hence  he  faith,  that  all  the 
Phaenomeha  of  the  Macula  and  Facula  of  the  Sun 
will  be  folved  ;  and  that  they  are  only  Clouds  or 
Smoaks  in  this  Atmofphere. 

The  Sun  itfelf,  within  this  Atmofphere,  he 
concludes  to  be  a  Solid  and  Opacous  Body  (/>.  91.) 
from  thefe  Reafons.  1.  The  Conftancy  of  its  Ro¬ 
tation.  2.  The  Fixednefs.of  its  Axis.  3.  The 
Power  of  its  Gravitation,  or  Attraction,  towards 
its  Centre.  Thefe  prove  its  Solidity ;  and  its 
Opacity,  he  concludes,  from  the  disappearing  of 
the  Solar  Spots  in  the  Limb,  and  their  not  return¬ 
ing 
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ing  backwards,  as  they  would  feem  to  do  if  the 
Body  were  tranfparent  as  the  Atmofphere  is,  or 
the  Flame  of  a  Candle,  or  the  Radiation,  or  hazy 
Light  about  the  Nucleus  of  a  Comet,  through  which, 
as  well  as  through  its  Beard,  the  lfnall  fixed  Stars 
may  be  feen. 

He  thinks  the  fuperficial  Parts  of  the  Sun  to 
confift  of  Bodies  fimilar  to  our  Nitre  and  Sul¬ 
phur,  and  that  thefe  are  fet  on  fire ;  and  confe- 
quently,  that  the  Phyfical  Caufe  of  its  Light  is 
the  actual  burning,  or  Fire  of  its  fuperficial  Parts. 
Nor  can  there  be  any  Objedion  of  Moment 
brought  againft  this  Hypothecs,  from  the  Danger 
of  the  Sun’s  Fire  being  burnt  quite  out  in  fo  many 
thoufand  Years  as  it  hath  been  in  being  :  for  (faith 
hej  fuppofingit  to  have  grown  fome  Minutes  lefs 
fince  it  began  to  give  Light,  none  can  contradid  it 
by  any  Obfervations  we  have  on  Record:  For, 
fuppofing  we  had  ObfervationsAftronomicalof4ooo 
Years  ftanding,  as  we  have  none  above  2000  of 
that  kind ;  and  allowing  that  the  Sun’s  Diameter 
had  been  then  obferved  to  be  as  many  Minutes  as 
it  is  now,  yet  could  it  not  be  thence  concluded, 
that  the  Sun  did  not  lofe  a  Mile  in  Diameter  every 
Year,  and  confequently  be  now  4000  Miles  lefs 
in  Diameter  than  it  was  then.  For  fince  his  Dia¬ 
meter  is  near  87  times  greater  than  that  of  the 
Earth ;  which  latter  he  fuppofes  8000  Miles,  then 
the  Sun’s  mull  be  696000  Miles.  Now  4000  is 
but  the  174th  Part  of  that  Diameter,  and  con¬ 
fequently  would  have  diminifhed  it  but  j  of  a 
Minute  ;  which  is  a  much  lefs  Quantity  than  the 
Ancients  pretended  to  obferve  to. 

But,  fuppofing  they  could  have  obferved  even' 
to  Seconds,  yet  that  could  not  have  contradided 
it;  becaufe  ’tis  poflible  the  Sun  may  have  ap¬ 
proached  as  much  nearer  us  as  that  Diminution 
amounts  to ;  and  for  which  he  faith  he  could  (hew 
a  Reafon. 

Sir  Ifaac  Newton  alfo,  in  his  Opticks,  gives  good 
Reafons  to  fuppofe  the  Sun  and  fixed  Stars  to  be 
great  Earths  vehemently  hot  ;  whofe  Heat  is  con- 
ferved  by  the  greatnefs  of  their  Bodies,  and  the 
mutual  Adion  and  Re-adion  between  them  and 
the  Light  which  they  emit ;  and  whofe  Parts  are 
kept  from  fuming  away,  not  only  by  their  Fixity , 
but  alfo  by  the  vaft  Weight  and  Denfity  of  the 
A  tmofpheres  incumbent  on  them,  and  everyway 
ftrongly  comprefiing  them,  and  condenfing  the 
Vapours  and  Exhalations  which  arife  from  them. 
The  Light  feems  to  be  emitted  from  the  Sun  and 
fixed  Stars  (which  probably  are  Suns  to  other  Sy- 
llems)  much  after  the  manner  as  Iron,  when  heat¬ 
ed  to  fuch  a  Degree  as  to  be  juft  going  into  Fufion 
by  the  vibrating  Motion  of  its  Parts,  emits  with 
Force  and  Violence,  copious  Streams  of  liquid 
Fire  all  around.  Great  Bodies  mull  preferve  their 
Heat  longeft,  and  that,  perhaps,  in  the  Proportion 
of  their  Diameters. 

Sir  Ifaac  Newton  hath  made  it  probable,  that  the 
great  Comet  in  the  Year  1680,  in  its  Perihelion , 
which  would  not  entirely  go  off  in  50000  Years. 
Whence  we  may  guefs,  that  if  the  Sun  and  fixed 
Stars  be  only  Colledions  of  denfe  and  folid  Mat¬ 
ter,  like  the  Planets,  but  heated  to  a  very  intenfe 
Degree,  they  may  be  many  Millions  of  Years  with¬ 
out  lofing  any  confiderable  Part  of  their  Heat. 

According  to  Cajfmi ,  the  Sun’s  Diftance  from 
the  Earth  is  172,800,000  Miles  Englijh. 

V  O  L.  II. 


The  Phaenomena  of  the  Sun’s  apparent  Motion 
round  the  Earth,  on  which  the  Theory  of  this  vaft: 
Body  is  eftabliflied,  are,  by  Aftronomers,  obferved 
to  be  thefe : 

1 .  That  the  Centre  of  the  Sun*s  Body  moves  annu¬ 
ally  in  the  fame  Plane  of  the  E  dipt  id:,  and  never  de¬ 
viates  from  the  Line fo  called. 

Which  apparent  Motion  of  the  Sun  doth  in  re¬ 
ality  belong  to  the  Earth  ;  which  being  at  firft  put 
into  fuch  a  Motion,  and  with  fuch  a  Diredtion  by 
the  Great  Creator,  will  always  continue  to  move 
after  the  fame  manner  ;  fince  here  none  of  thofe 
dijlurbing  Forces  have  any  Place,  which  render  the 
Motion  of  the  Moon  fo  irregular.  Of  which  in  its 
proper  Place. 

2.  But  the  apparent  Motion  of  the  Sun  in  the  E- 
cliptick  is  very  unequal ;  for  a  little  after  the  Ver¬ 
nal ,  and  a  little  before  the  Autumnal  Equinox ,  he  is 
in  the  Mean  between  the  Extreams  of  his  Motion  ; 
but  his  Motion  is  tnojl  fwift  a  little  after  the  Winter 
S  of  ice,  as  ’ tis  always  mojl  flow  a  little  after  the 
Summer  one  every  Tear. 

All  which  arifes  from  the  Earth’s  revolving  not 
in  a  Circle,  but  an  Ellipfis,  in  one  of  whofe  Foci  or 
Umbilici ,  the  Sun  is  placed.  And  with  this  Law 
alfo,  that  the  Areas  defcribed  by  Lines  drawn  from 
the  Earth  to  the  Sun,  fhall  always  be  equal,  in 
equal  and  proportional  Times. 

In  the  Figure  annexed,  let  the  Sun  be  in  the 
Point  I,  and  let  the  Curve  F  D  E  K  be  an  Ellipfis, 
or  the  annual  Orbit  of  the  Earth’s  Centre  revolving 
round  the  Sun,  and  reprefented  by  B. 


Let  the  Point  H  be  the  other  Focus,  and  C  the 
Centre  of  the  Ellipfis ;  K  D  its  great  Axis,  or  the 
Linea  Apfidum  ;  and  D  the  Aphelion,  and  K  the 
Perihelion  of  the  Earth.  F  E  is  the  leffer  Axis, 
I  C,  or  C  H  is  the  Eccentricity,  or  the  Diftance  be¬ 
tween  the  Centre  and  the  Foci.  Let  M  N,  or  OP, 
be  the  Latus  Reflum  of  the  Ellipfis,  and  let  the 
right  Line  A  B  bifedt  the  Angle  H  B  I :  Now 
fince  by  Lines  drawn  from  its  Centre  to  the  Sun, 
the  Earth  defcribes  always  Areas  proportional  to 
the  Times  of  its  Motion  in  the  Orbit,  it  will  de- 
fcribe  equal  Areas  in  equal  Times.  But  feeing 
the  Line  B  I  grows  longer  towards  and  at  the  A- 
phelion,  and  fhorter  at  and  about  the  Perihelion, 
the  Earth  muft  move  flower  in  the  former,  and 
fwifter  in  the  latter  Cafe.  And  indeed  the  Velo¬ 
city  of  the  Earth’s  Courfe  in  her  Orbit,  will  al¬ 
ways  be  in  a  reciprocal  Ratio  of  her  Diftance  from 
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the  Sun  ;  fo  that  if  the  Diftance  between  D  and  I 
be  double  to  that  between  IC  and  I,  fhe  will  move 
twice  as  fail  in  the  Rerihclion  as  in  the  Aphe¬ 
lion. 

3.  And  from  this  Figure  ’twill  be  apparent,  that 
the  Sun’s  Diameter  will  appear  greater  when  the 
Earth  is  in  her  Perihelion,  which  is  a  little  after 
the  Winter  Solftice,  and  lefs  when  fhe  is  in  her 
Aphelion,  which  is  a  little  after  the  Summer  Sol¬ 
ftice,  as  is  found  by  Obfervation.  And  this  Dif¬ 
ference  in  his  apparent  Diameter,  {hews  alio  that 
the  Earth  moves  not  in  a  Circle,  but  an  Ellipfis 
round  the  Sun. 

4.  Thofe  Places  in  the  Ecliptick,  in  which  thefe 
greatell  Differences  of  the  apparent  Motions  and 
Diameters  of  the  Sun  happen,  in  procefs  of  time 
are  changeable ,  and  do  move  forward  (or  in  confe- 
quentia)  equally.  For  tho’  the  Aphelia  and  Nodes  of 
the  Planets  are  really  at  reft  and  immoveable  ;  yet 
becaufe  of  the  annual  Ceffion  of  the  Equinoxes  in 
antecedent! a ,  they  appear  to  be  moved  forward  juft 
the  fame  Quantity. 

3.  If  you  fuppofe  the  Ecliptick  to  be  hiiected  in 
the  Equkio.£tial  Points,  the  Sun  appears  to  ftay  about 
eight  Days  longer  in  the  Northern  than  in  the  South¬ 
ern  Half  of  that  Circle. 

For  the  Elliptic’*  Orbit  of  the  Earth  will  be  cut 
unequally  by  a  Line  palling  through  the  two  Equi¬ 
noctial  Points :  T.  he  Perihelion  not  being  far  from 
the  Winter  Solftitial  Point,  the  Equinoctial  Points 
will  not  be  coincident  with  the  longer  Axis,  but 
aim  oft  with  the  Lalus  Re  Hum  ;  for  in  the  figure 
above  the  Line  of  the  Equinoxes,  QJR  is  not  much 
different  from  N  M  the  Latus  Refium. 

But  this  Inequality  of  the  Sun’s  apparent  Mo¬ 
tion,  is  not  now  the  fame  as  it  was  in  Ptolemy's 
Time,  and  is  continually  changing,  and  in  pro- 
cefs  of  Time  the  Equinoctial  Points  will  come  to 
be  in  K  and  D ;  and  then  there  will  be  no  Difference 
in  the  time  of  the  Sun’s  Stay  in  either  Segment  of 
the  Ecliptick :  But  after  this  it  will  encreafe  again, 
and  then  again  decreafe  as  now,  if  the  Earth’s  an¬ 
nual  Motion  be  continued. 

6.  And  yet  the  Spaces,  or  Times  of  the  Earth’s 
entire  Revolution  in  her  Orbit,  are  all  equal  one 

•  to  another,  and  are  what  we  call  Tears ,  con¬ 
taining  each  365  Days,  5  Hours,  and  49  Minutes 
nearly. 

7.  The  Angle  of  the  Inclination  of  the  Planes 
of  the  Ecliptick  and  Equator,  or  the  Sun’s  greateft 
Declination,  hath  been  always  invariably  the  fame, 
viz.  23,  30. 

8.  The  Sun’s  Diurnal  Parallax  is  almoft  infen- 
fible,  and  his  Menftrual  Parallax  is  l'carce  1 5  Mi¬ 
nutes  of  a  Degree. 

And  this  is  of  the  greateft  ufe  in  Aftronomy 
thoroughly  to  underftand  ;  nay,  of  fuch  an  abfo- 
luteNeceffity,  that*  without  its  Knowledge,  neither 
the  Diftances  nor  Magnitudes  of  the  Sun  or  Planets, 
can  be  obtained  to  any  tolerable  Certainty. 

There  have  been  three  ways  made  ufe  of  by 
Aftronomers,  to  find  the  Sun’s  Horizontal  Pa¬ 
rallax. 


1.  That  of  the  famous  Hipparchus,  which  pro¬ 
ceeds  an  the  Theorem  which  our  Mr.  Horrcx  iiaich 
accurately  defcribed  and  explained,  and  which  is 
exaCtly  and  geometrically  certain,  and  would  do  if 
the  Parallax  of  the  Sun  were  any  confiderable 
Quantity;  but  all  that  we  can  accurately  conclude 
from  it  is,  that  it  is  not  fo;  and  confequently  that 
the  Diftance  of  the  Sun  is  vaftly  great.  See 
Mr.  W  ’hijlon's  P  rale  ft.  Ajlron.  p.  61.  where  there 
is  a  lhort  Account  of  this  Method. 

2.  The  fecond  way  of  finding  the  Sun’s  Hori¬ 
zontal  Parallax,  is  that  which  ’tis  faid  Arijlarchus 
Samius  firft  ufed,  and  hath  been  followed  by  Kep¬ 
ler,  Ven deline ,  and  more  elpecially  by  Ricciolus. 
This  fuppofesthat  you  have  the  exaCt  Moment  of 
the  Time  of  the  Half- Moon ,  or  the  Dichotomi- 
zation ,  or  Bifeftion  of  herDifk,  by  the  Light  and 
Shadow  ;  and  fome  other  things,  as  difficult  to  ob¬ 
tain  as  what  you  leek  for :  And  therefore  I  fhall 
fay  no  more  of  it,  than  only  to  refer  you  w  Mr. 
W hi  ft  on's  Book,  p.  66.  where  you  have  a  good 
Account  of  this  Method ;  becaufe  I  mull  give  you 
an  account  of 

3.  A  third  way  of  finding  this  Horizontal  Paral¬ 
lax  of  the  Sun;  which  though  it  be  not  fo  direCt, 
is  yet  more  accurate  and  exaCl  than  either  of  the 
former. 

And  this  depends  on  a  Method  of  determining 
firft  the  Parallax  of  Venus  or  Mars. 

The  annual  Parallax  of  the  Fixed  Stars,  being 
by  late  Obfervation  eftablifhed,  the  Ccpertiic&n 
Syftem  is  fo  too,  and  the  Proportions  of  the  Di¬ 
ftances  of  all  the  Planets  from  the  Sun  are  gi¬ 
ven.  Andfince  ’tis  clear  in  that  Syftem,  that  not 
only  Mars  and  Venus ,  but  even  Mercury ,  do  fome- 
tirnes  come  nearer  to  the  Earth  than  the  Sun  ever 
doth,  and  confequently  mull  have  all  of  them  a 
greater  Parallax  than  the  Sun  at  fuch  times ;  from 
hence  it  is  manifeft,  that  if  we  can  get  the  Paral¬ 
lax  of  Mars ,  when  in  Oppofition  to  the  Sun,  or 
that  of  Venus  and  Mercury ,  when  in  Conjunction 
with  him,  the  Sun’s  Parallax  will  be  difeovered. 
Indeed,  as  to  Mercury ,  he  is  ulually  fo  hid  in  the 
Sun,  and  his  Motion  is  yet  lb  indetermined,  that 
nothing  certain  can  be  eftablifhed  about  his  Paral¬ 
lax.  And  the  Conjunctions  of  Venus  and  the  Sun 
are  fo  rare  (and  that  Time  only  is  proper  for  it) 
that  its  Parallax  is  as  yet  not  accurately  enough 
determined. 

There  remains  then  Mars  only,  who  being 
fometimes  diftant  from  the  Earth  but  half  as  far 
as  the  Sun  ;  and  being  at  fuch  times,  when  he  is 
in  Oppofition  to  the  Sun,  very  confpicuous  and 
fit  for  Obfervation,  is  much  the  moil  fit  Planet 
for  our  prefent  Purpofe.  Cajjini  feems  to  have 
been  the  firft  that  thought  of,  and  p raft i fed  this 
way  ;  but  our  Mr.  Tow  nicy's  Invention  of  the  Mi¬ 
crometer  hath  been  very  lerviceable  to  him  in  it, 
as  well  as  of  the  greateft  Ufe  in  other  Aftrouo- 
mical  Obfervations.  Before  we  defcribe  the  Me¬ 
thod  of  Cajjini  for  finding  the  Sun’s  Parallax,  I 
mu  ft  remind  you,  that  the  Parallax  of  Mars ,  for 
inftance,  is  only  the  Difference  between  the  appa¬ 
rent  Place  of  that  Planet,  with  refpeCt  to  the  Earth’s 
Centre,  and  to  a  Point  on  its  Surface,  when  the 
Planet  is  exaClly  in  the  Obferver’s  Horizon  ;  that 
is,  you  mull  fuppofe  two  Oblervers,  one  with  his 
Eye  at  the  Earth’s  Centre,  and  the  other  Eye  at 
the  Jurth’s  Horizon,  at  the  other  Extremity  of  a 
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-Semidiameter  of  the  Earth,  whofe  Position  is 
normal  to  that  Line  which  connedts  the  Earth’s 
Centre,  and  that  of  Mars ,  the  latter  being  accu¬ 
rately  in  the  Horizon  of  that  Obferver,  who  is 
fuppofed  at  the  Surface.  And  thus,  for  Inftance, 
the  Moon’s  Parallax  may  be  obtained  by  the  Ob- 
fervations  of  two  Aftronomers  at  the  fame  Minute 
of  Time,  if  fhe  be  Vertical  to  one  of  them,  and 
Horizontal  to  the  other  ;  becaufe  the  Moon’s  Place 
to  the  Vertical  Obferver  will  be  the  fame  as  if  he 
had  feen  her  from  the  Centre  of  the  Earth.  And 
this  Method,  with  good  Inftruments,  will  do  for 
any  other  Planet  or  Fixed  Star.  But  the  Method 
of  Cajjini  for  finding  the  Parallax  of  Mars  (v.  gr.) 
hath  this  great  Advantage  in  it,  that  it  may  be 
performed  by  the  Obfervation  of  but  one  Aftro- 
nomcr  furnifhed  with  a  good  Telefcope  and  Mi¬ 
crometer,  iince  the  Part  of  the  other  may  be  fup- 
plied  by  means  of  the  Fixed  Stars :  Of  which 
now  take  Planchinuf.%  Account  in  the  Leipfick 
Adis  of  October,  1685,  with  fome  few  Explica¬ 
tions  and  Corollaries.  Let  the  Circle  A  F  B  C  re- 
prefent  the  Earth’s  Equator  H  KM,  the  Diurnal 
Ark  of  Mars ,  when  he  moves  in  the  Equator, 
L  V  R,  as  the  Equinodlial  in  the  Heavens,  ex¬ 
tended  infinitely  in  the  Region  of  the  Fixed 
Stars.  Let  Mars  be  in  A,  in  the  Plane  of  the 
Equator ;  then  his  Diurnal  Revolution  will  be 
truly  reprefented  bv  the  Motion  of  the  Line 
D  H  round  D  as  a  Centre,  in  the  Plane  of  the 
Equinoctial,  fo  as  to  form  the  Circle  H  M  K, 


which  the  Planet  is  fuppofed  to  deferibe  in  24 
Hours  round  the  Earth,  without  any  regard  now 
to  any  other  Motion.  Then  if  you  fuppofe  this 
Circle  to  be  divided  into  24  equal  Parts,  through 
each  of  which  a  Plane  {hall  pals  at  right  Angles 
to  the  Equator,  and  alfo  through  the  Centre  D  ; 
thefe  Planes  will  be  the  Planes  of  the  Hour-Cir¬ 
cles,  and  will  alfo  be  Meridians,  with  refpedt  to 
Places  on  the  Earth.  Let  the  right  Line  L  H  A  V 


be  one  of  thefe  Planes,  or  the  Meridian  of  the 
Place  A  in  the  Earth’s  Equator,  where  an  Obfer¬ 
ver  fees  the  Planet  Mars,  and  the  Fixed  Star  L  in 
one  and  the  fame  right  Line.  Now  if  the  Star 
and  the  Planet  had  only  the  fame  Diurnal  Motion, 
they  would  be  both  together  again  at  the  fame 
Place,  or  in  the  fame  right  Line,  at  the  end  of  24 
Hours ;  and  if  the  Diurnal  Motion  be  fuppofed 
equable,  in  fix  Hours  the  Planet  and  Star  would  be 
in  the  right  Line  F  D  Ad  R,  at  right  Angles  with 
the  Meridian  L  Id  D,  or  in  the  Aftronomical  Hour- 
Circle  of  fix.  Wherefore  an  Eye  placed  at  the 
Earth’s  Centre,  would  always  fee  the  Planet  and 
the  Star  in  one  and  the  fame  right  Line,  or  in  con¬ 
junction  together,  whether  in  the  Meridian,  or  any 
other  Hour-Circle.  But  it  can’t  be  fo  to  an  Eye 
at  the  Earth’s  Surface,  as  fuppofe  at  A ;  for  though 
under  his  proper  Meridian  both  the  Fixed  Star  and 
the  Planet  will  appear  to  him  in  the  fame  right 
Line  A  Id  L,  yet  in  any  other  Meridian,  as  fuppofe 
that  of  D  R  (which,  in  refpeCt  of  the  Place  at  A, 
may  be  confidered  as  the  Flour- Circle  of  fix)  Mars 
will  appear  to  him  in  the  Plane  A  M,  but  the 
Fixed  Star  in  the  Plane  A  R.  To  him  therefore 
Mars  will  either  appear  Retrograde,  or  to  move  in 
antecedc7itia,  or  the  Star  to  move  in  confequentia , 
altho’  in  reality  both  are  fuppofed  to  have  the  fame 
Diurnal  Motion.  And  though  he  knows  that  they 
are  both  at  the  fix  Aftronomical  Hour-Circle,  yet 
Alars  will  appear  to  be  paftit,  before  the  fix  Hours 
are  expired  :  Becaufe  the  fevjible  fixth  Hour,  wdth 
regard  to  the  Place  A,  is  not  the  Plane  F  D  R,  but 
APN.  And  the  Difference  of  Time  intervening 
between  Mars  coming  to  the  fenfible  Hour-Circle  of” 
fix,  and  the  rational  or  real  one,  which  may  be 
called  the  Planet’s  Horary  Parallax,  is  meafured  by 
the  Ark  of  the  Equator  P  M,  which  Mars  by  his 
Motion  deferibes.  And  the  Quantity  of  this  Ark 
is  equal  to  that  of  the  Angle  P  A  M,  or  its  alter¬ 
nate  AMD;  that  is,  equal  to  the  Angle  of  the 
Earth’s  Semidiameter,  wTen  feen  in  Mars  ;  and 
this  is  that  Parallax  of  Alars  which  we  have  been 
feeking.  Wherefore  if  the  Ark  P  M  be  juft  one 
Degree,  Alars  will  appear  to  have  palled  the 
Plane  A  P  four  Minutes  of  an  Hour  before  the  fix 
Flours  would  be  expired  in  his  pafling  by  the  Me¬ 
ridian. 

The  further  Mars  moves  from  the  Earth,  the 
lelfer  will  be  the  Angle  of  its  apparent  Semidia¬ 
meter  in  Mars,  and  confequently  the  lefler  will 
be  the  above-mentioned  Difference  of  Time  be¬ 
tween  the  Tranfit  of  the  Planet  by  the fenfible  and 
rational  Hour-Circle  of  fix. 

And  if  his  Elongation  from  the  Earth  could' 
come  to  be  fo  great  as  that  of  the  Fixed  Stars,  the 
Angle  A  R  D,  or  its  Equal  N  A  R  would  then 
come  to  be  fo  very  fmall,  as  to  be  fcarce  fenfible ; 
fo  that  w'hen  the  Star  is  in  the  Plane  D  R,  it  w7ould 
appear  in  that  of  A  N. 

And  by  this  means  a  Fixed  Star,  or  rather  a  good 
Pendulum  Clock,  made  to  move  with  the  Star’s 
Hour,  will  fupply  the  Want  of  another  Obferver , 
in  the  Place  reprefented  by  C  ;  for  all  that  an  A- 
ftronomer  there  could  do/  is  only  to  allure  us,  that 
he  had  feen  Mars  in  the  fame  Plane  of  his  Meridi¬ 
an,  or  of  our^  fixth  Hour-Circle,  when  he  appears 
to  us  in  another  Pofition.  But  this  our  Clock  can 
inform  us  of,  by  {hewing  us  that  Time  after  Alars 
hath  tranfited  our  Meridian.  F'or  fince  ’tis  plain 
that  the  Star  L,  in  fix  Hours  after  it  hath  palled 
our  Meridian,  will  be  in  ifie  Plane  of  the  Hour- 
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Circle  D  R,  we  {hall know  the  Star  is  adlually  in 
that  Plane,  by  our  Clock’s  {hewing  us*  that  the 
Time  is  elapfed.  And  becaufe,  with  regard  to  the 
Fixed  Stars  (whofeDiftarice  is  fo  immenfe)  the  Plane 
of  the  fenfible  Hour-Circle  of  fix  is  coincident  with 
that  of  the  real  one  if,  when  fix  Hours  are  paft 
from  the  Star’s  tranfiting  our  Meridian,  a  Plane 
be  imagined  to  pafs  through  our  Eye,  and  the  Star 
parallel  to  the  Earth’s  Axis,  that  Plane  mult  be 
that  of  the  fenfible  Hour-Circle  of  fix,  and  in  which 
the  Star  muft  neceflarily  be.  But  Mars  will  ap¬ 
pear  to  differ  from  this,  by  fo  many  Minutes  of 
his  Parallel,  as  are  the  Number  of  his  Parallax. 
Counting  therefore  by  the  Pendulum  the  Seconds 
of  Time  which  intervene  between  the  Tranfitof 
Mars,  and  of  the  Fixed  Star,  and  allowing  four 
fuch  Seconds  for  every  Minute  of  a  Degree,  you 
will  have  the  Quantity  of  the  Angle  MAN, 
of  AMD,  which  is  the  Parallax  of  the  Plane 
fought. 

But  how  this  Difference  of  Time  isobferved,  I 
muft  next  fhew  you.  In  the  common  F ocus  of  the 
Objefi  and  Eye-glajfes  of  the  T elefcope  you  obferve 
with,  there  muft  be  placed  atleaft  four  fine  Threads, 


or  Hairs,  interfering  one  another  at  right  Angles ; 
and  the  Telefcope  furnifhed  with  its  Micrometer , 
muft  be  fo  moved  up  and  down,  ’till  that  Fixed 
Star  which  is  then  neareft  the  Planet  Mars  {hall  ap¬ 
pear  to  pafs  along  one  of  the  Hairs,  as  the  Image  of 
the  Planet  moves  in  the  Telefcope,  as  it  muft  do, 
parallel  to  the  Equator;  for  then  the  Hairs  will, 
in  that  Pofition,  be  alfo  parallel  to  the  Equator  ; 
and  the  other  Hairs  which  crofs  them  at  right  An¬ 
gles,  will  anfwer  to  the  Circles  of  right  Afcenfion  ; 
as  in  the  Figure  annexed,  where  the  two  parallel 
Threads  A  B  and  C  D,  have  two  others,  A  C  and 
B  D,  placed  at  right  Angles  to  them,  juft  as  the 
Equator  and  all  its  Parallels  do  interfed  the  Me¬ 
ridians  ,  or  Circles  of  right  Afcenfion  always  at 
right  Angles ;  the  Obferver  then  muft  wait  a 
while  with  his  Telefcope  and  Micrometer  adjuft- 
ed,  ’till  the  Planet  and  Fixed  Star,  being  both 
carried  together  by  the  fame  apparent  diurnal  Mo¬ 
tion,  come  to  one  and  the  fame  Meridian  ;  and  then 
the  exadt  Time  of  the  Appearance  muft  be  noted. 
After  fix  Aftronomical  Hours,  the  Fixed  Star  will 
be  come  into  the  Plane  of  the  fixth  Hour-Circle, 
but  Mars  will  be  got  thither  a  little  before  the  Star. 
About  the  Hour  of  fix  therefore  the  T elefcope  muft 
be  ufed  again,  and  the  Hairs  retaining  their  for¬ 
mer  Pofition,  muft  be  brought  into  the  Plane  of 
the  Hour-Circle  of  fix,  and  there  fixed.  Then  the 
exadt  Moment  of  Time  muft  be  noted  when  Mars 
appears  by  his  diurnal  Motion  to  move  along  by 


the  tranfverfe  Hair  A  C ;  and  the  exadt  Differ¬ 
ence  in  Time  alfo  between  the  Planets  and  the 
Star’s  coming  thither  afterwards,  muft  be  nicely 
counted,  as  being  the  Time  of  the  Horary  Pa¬ 
rallax  of  Mars  :  which  being  turned  into  Parts  of 
a  Degree,  as  above  {hewed,  is  the  Horizontal  Pa¬ 
rallax  of  the  Planet  required. 

By  this  Method,  our  Flamjlead ,  and  CaJJini  at 
Paris ,  found  the  Parallax  of  Mars  to  be  about 
25  Seconds,  and  certainly  not  more,  but  probably 
a  little  lefs. 

Having  thus  gain’d  the  Parallax  of  Mars ,  let 
us  next  endeavour  to  obtain  by  it  the  thing  at 
firft  propofed,  that  is,  the  Sun’s  Horizontal  Pa¬ 
rallax  ;  which  will  be  eafily  had  from  that  of  the 
Planet  Mars.  For  finceat  this  time  of  Obferva- 
tion  of  the  Martial  Parallax,  i.  e.  when  Mars  is  in 
Oppofition  to  the  Sun,  the  Sun  muft  be  more  than 
twice  as  far  diftant  from  the  Earth  as  the  Planet 
Mars  is,  the  Sun’s  Parallax  can’t  be  quite  half 
fo  much  as  that  of  Mars ,  and  therefore  may  be 
accounted  not  to  be  above  1  o  or  12  Seconds  at  the 
moft.  And  this  agrees  with  the  Obfervations  of 
Vendeline ,  and  thofe  made  by  Cajfini  about  the  Pa¬ 
rallax  of  Venus  alfo. 

Suppofing  then  the  Sun’s  Horizontal  Parallax  to 
be  about  1  o  Seconds,  his  Dijlance  from  the  Earth 
will  be  thus  found  :  As  the  right  Sine  of  ten  Se¬ 
conds  is  to  Radius,  fo  is  the  Earth’s  Semidiameter 
in  Englijh  Statute  Miles,  to  the  Sun’s  Diftance  in 
the  lame  Miles ;  and  this  way  the  Sun’s  Diftance  is 
found  to  be  about  81,000,000  of  our  Miles. 

The  Sun’s  true  Diameter  may  alfo  by  this  means 
be  had  ;  for  as  Radius  is  to  the  Sine  of  the  Sun’s 
apparent  Diameter,  viz.  3 1  Minutes  and  a  half ; 
fo  is  the  Sun’s  Diftance  above  found  to  his  real 
or  true  Diameter,  or  about  800,000  Miles  Eng- 
lijh. 

Indeed  the  true  Magnitude  of  the  Sun’s  Body 
cannot  be  determined  from  hence,  becaufe  that 
depends  alfo  on  his  Denfity,  which  cannot  be  found 
this  way. 

From  this  ufual  way  of  finding  the  Sun’s  Hori¬ 
zontal  Parallax,  the  Aftronomers  draw  thefe  and 
fuch  like  Confequences : 

1 .  That  it  is  eafier  to  determine  the  annual  Pa¬ 
rallax  of  the  Fixed  Stars ,  than  the  Sun’s  diurnal 
one.  For  fince  the  annual  Parallax  of  the  Fixed 
Stars  is  at  leaft  Quadruple  of  the  Sun’s  diurnal 
one,  as  the  Parallax  of  Mars ,  by  whofe  Know¬ 
ledge  the  Solar  one  was  found,  is  almoft  double 
of  it ;  it  muft  be  better  fubjedt  to  Aftronomical 
Obfervation,  and  be  capable  of  a  Determination 
twice  as  accurate. 

2.  In  Jflronomical  Calculations  by  the  Tables , 
this  Parallax  of  the  Sun  may  generally  and  fafely 
be  negletted.  For  fince  it  doth  not  arife  to  above 
a  fixth  Part  of  a  Minute  of  Time,  it  will  be  fcarce- 
ly  confiderable  ;  our  prefent  Aftronomical  Tables 
not  being  capable  of  bringing  us  to  a  greater  Accu¬ 
racy  and  Exadtnefs. 

3 .  The  Earth’s  Dijlance  from  the  Sun  being  gi¬ 
ven ,  the  Difances  of  the  other  Planets ,  both  fro?n 
the  Sun  and  the  Earthy  are  alfo  given ;  and  in  the 
following  Table  you  have  their  Diftances  from  the 
Sun,  their  Diameters,  and  the  Times  of  their  Pe¬ 
riodical  Revolution. 
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Mercury 
Venus 
The  Earth 
Mars 
\ Jupiter 
Saturn 


is  diftant  from  the 
Sun,  of  Englijh  Miles 
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32,000,000 
59,000,000 
81,000,000 
1 23,000,000 
424,000,000 
777,000,000 


the  Diviiions  of  the  Lines  of  Lines,  and  they 
will  give  the  proper  Diftances  from  the  Centre, 
where  the  10  (or  100)  unequal  Divifions  mult  be 
placed. 

The  Ufe  of  the  Line  of  Superficies. 


The  Diameter  in  Eng- 
IJh  Miles  of 
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r.  To  find  the  Proportion  between  two  or  more 
Similar  Superficies. 

Take  one  of  the  Sides  of  the  greater  Surface, 
and  put  it  over  from  10  to  100,  at  the  End  of  the 
Line  of  Superficies.  Then  take  the  correfpond- 
ing  Sides  of  the  Similar  Surfaces  feverally,  and 
carrying  the  Points  of  the  Compafles  fo  that  they 
fall  on  the  fame  Number  on  each  Leg,  they  will 
there  {hew  the  Proportion  which  they  bear  to 
an  hundred. 

2.  To  augment  a  Surface ,  or  to  diminijh  it  in 
a  given  Ratio ,  as  fuppofe  in  the  Ratio  of  2 
to  5. 


SUNDAY  Letter ,  the  fame  with  Dominical 
Letter. 

SUPERBUS  Mufculus.  See  Attollens  Oculorum. 

SUPERCIL1UM.  See  Cilium. 

SUPERCILIUM,  in  antient  Architecture,  is 
the  uppermolHMember  of  a  Cornice,  which  the 
Moderns  call  by  the  Name  of  the  Corona ,  Crown , 
or  Larmier.  It  is  alfo  ufed  for  the  fquare  Member 
under  the  upper  T ore  in  fome  Pedeftals,  and  it  is 
by  fome  confounded  with  the  Toreitfelf. 

SUPERFICIAL  Content.  See  Area. 

SUPERFICIAL  Foumeau ,  a  Term  in  Forti¬ 
fication,  the  fame  with  Caijfon ,  which  is  a  wood¬ 
en  Cheft,  or  Box,  with  3,  4,  5  or  6  Bombs  in  it, 
and  fometimes  ’tis  filled  only  with  Powder,  and 
is  ufed  in  a  clofe  Siege,  by  being  buried  under 
Ground  with  a  Train  to  it,  to  blow  up  any  Lodg¬ 
ment  that  the  Enemy  (hall  advance  to.  There¬ 
fore  they  ufually  exprefs it  thus:  “  After  the  Mine 
“  or  Forneau,  had  deftroyed  the  Bonette ,  a  CaifJ'on 
<c  was  buried  under  the  Ground,  thrown  up,  and 

the  Enemy  advancing  to  make  a  Lodgment  on 
“  the  Ruins  of  the  Bonette ,  the  Caiffon  was  fired, 
“  and  blew  up  the  Poll  a  fecond  time. 

SUPERFICIAL  Numbers ;  the  fame  with  Plain 
Numbers . 

SUPERFICIES,  the  fame  with  Surface  (which 
fee)  is  Length  and  Breadth  only,  without  Thick- 
nefs. 

A  Rectilinear  SUPERFICIES,  is  one  which  is 
comprehended  between  right  Lines. 

A  Curvilinear  SUPERFICIES,  is  one  that  is 
comprehended  betwen  Curve  Lines. 

A  Plane  SUPERFICIES,  is  fuch  as  has  no 
Inequalities ;  but  lies  evenly  between  its  boundary 
Lines. 

A  Convex  SUPERFICIES,  is  the  exterior  Part 
of  a  fpherical  Body. 

A  Concave  SUPERFICIES,  is  the  internal  Part 
of  an  orbicular  Body. 

SUPERFICIES ;  they  are  frequently  placed  up¬ 
on  a  Senior,  two  Lines  (one  on  each  LegJ  which 
Mr.  Gunter  calls  very  properly  Lines  of  Superficies. 
They  are  made  by  finding  mean  Proportionals  be¬ 
tween  the  two  Homologous  Sides,  and  the  hun¬ 
dredth  Part  of  fuch  a  Side,  or  by  a  Table  of 
Square  Roots ;  which  Roots  may  be  taken  out  of 
Vol.  II. 


Take  the  Side  of  the  Surface,  and  to  it  open 
the  Sedtor  in  the  Points  2  and  2,  in  the  Line  of 
Surfaces ;  and,  letting  the  Sedtor  lie,  the  Diftance 
between  5  and  5  will  give  you  the  Side  of  a  Similar 
Figure,  whofe  Area  {hall  exceed  that  of  the  given 
one  in  the  Proportion  required.  And  proceed  vice 
verfa,  for  diminijhing. 

3.  To  add  together ,  or  to  fubtraCl  one  from  ano¬ 
ther  Similar  Surfaces. 

Find  firft  the  Ratio  between  the  Surfaces  by 
Prop.  1.  and  then  add  or  fubtradl  the  Numbers, 
exprelfing  thofe  Proportions  by  Prob.  2.  and  then 
augment  or  diminifh  by  the  precedent  Problem. 

4.  To  find  the  Ratio  between  the  unlike ,  or  non - 
Similar  Surfaces. 

Firft  find  Squares  equal  to  thofe  Surfaces,  and 
then  thofe  being  Similar  Figures,  you  may  eafily 
find  the  Ratio  they  bear  by  Prob.  1 . 

SUPERFGETATION,  is  when  after  one 
Conception  another  fucceeds,  fo  that  both  are  in 
the  Womb  together:  Sennertus  makes  mention  of 
frequent  Cafes  of  this  Nature. 

SUPER -INSTITUTION,  one  Injlitutiort 
upon  another  j  as  where  A.  is  admitted  and  infti- 
tuted  to  a  Benefice  upon  one  Title,  and  B.  is 
admitted ,  injlituted ,  &c.  by  the  Prefentment  of 
another. 

SUPERIOR  Planets ,  are  Mars ,  Jupiter  and 
Saturn :  They  are  fo  called,  becaufe  they  move 
in  Orbits  round  the  Sun,  which  are  larger  than 
that  of  our  Earth,  and  fo  are  above  us  with  re¬ 
gard  to  the  Sun,  and  never  can  come  between 
the  Earth  and  him.  The  Theory  of  the  Motions 
of  thefe  Superior  Planets,  to  an  Eye  placed  on  the 
Earth,  are  thefe : 

1.  That,  befides  their  apparent  Motion  from 
Eajl  to  JVeJl ,  which  the  diurnal  Rotation  of  the 
Earth  occafions,  they  appear  ufually  to  move  alfo 
{lowly  from  Weft  to  Eajl ,  and  to  make  entire  Re¬ 
volutions  this  way  ;  as  in  reality  they  do  in  their 
Orbits  round  the  Sun :  But  Mars  moves  fafter 
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than  Jupiter ,  and  Jupiter  than  Saturn,  in  pro¬ 
portion  to  their  feveral  Diftances  from  the  Sun. 

But  fometimes  they  will  alfo  to  an  Eye  at  our 
Earth,  appear  to  move  the  contrary  Way  from 
gaji  to  Wejl,  which  was  a  great  Difficulty  in  the 
old  Aftronomy,  but  may  eafily  be  folved  by  the 
Confideration  of  the  following  Diagram ;  in  which 

F  OH 


let  A  be  the  Sun,  M  G  B  the  Orbit  of  the  Earth, 


But  when  the  Earth  comes  towards  B,  then  the 
Planet  will  appear  a  little  dlreft  again,  and  his  ap¬ 
parent  Progreffive  Motion  will  for  a  while  conti¬ 
nually  encreafe.  And  when  the  Earth  is  near 
K  or  D,  the  Planet  will  appear  to  be  Stationary  in 
F  or  H.  Sothat’tis  obvious  to  fee  that  the  Appa¬ 
rent  Motion  of  the  Planets  will  be  very  irregular 
and  unequal,  fometimes  fvvifter,  and  fometimes 
flower,  according  to  their  Pofition  with  refpedt  to 
the  Earth. 

3,  The  Progreffive  Motion  of  every  Superior 
Planet  will  be  lwifteft  in  his  Conjunction  with 
the  Sun,  as  his  Retrograde  Motion  will  be  fwifteft 
in  his  Oppofition.  For  the  apparent  diredt  Moti¬ 
on  of  the  Planet  in  his  Conjunction,  arifes  from 
the  Sum  of  the  Motions  of  the  Earth  and  Planet 
then  moving  direCtly  contrary  one  to  another ;  and 
the  Retrograde  Motion  in  the  Oppofition  arifes 
from  the  greateft  ExceJs  of  all  the  T erreftrial  Mo¬ 
tions  above  the  Planetary,  both  from  there  being 
then  the  leaft  Diftance  between  the  Earth  and  the 
Planet,  and  from  the  Parallelifm  of  their  Motions 
at  that  time  j  as  is  clear  from  the  Confideration  of 
the  Figure. 

SUPERONERATIONE  P after*,  is  a  Writ 
Judicial ,  that  lies  againft  lum  who  is  impleaded  in 
the  County,  for  the  over-burdening  of  a  Com¬ 
mon  with  his  Cattle,  in  cafe  where  he  was  for¬ 
merly  impleaded  for  it  in  the  County,  and  the 
Caufe  is  removed  into  the  King’s  Court  at  Wejl- 
minjler. 

SUPERPARTICULAR  Proportion ,  is  when 
one  Number  or  Quantity  contains  another  once, 
and  one  fuch  Part,  whofe  Numerator  is  one  ;  then 
the  Number  fo  contained  in.  the  Greater,  is  laid 
to  be  to  it  in  Superparticular  Proportion. 

SCPERPARTIENT  Proportion ,  is  when  one 
Number  or  Quantity  contains  another  once,  and 
lome  Number  of  Aliquot  Parts  remaining  j  as 
if,  if,  if, 

SUPER  Prerogativa  Regis,  is  a  Writ  which  lay 
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in  which  it  moves  annually  from  M  by  G,  to-  againft  the  King's  Widow ,  for  marrying  without 
wards  B,  from  Wejl  to  Eajl.  Let  the  Circle  Q^R  S  his  Licence. 

be  the,Orbit  of  any  Superior  Planet  moving  the  SUPER  Statuto ,  is  a  Writ  that  lay  againft  the 
fame  way  as  the  Earth.  Let  the  Circle  T  VX  King’s  Tenant  holding  in  Chief,  which  alienateth 
reprefent  the  Sphere  of  the  Fixed  Stars  fuppofed  at  the  King’s  Land  without  his  Licence, 
an  immenfe  Diftance,  and  with  refpedt  to  which,  SUPER  Statuto  de  Articulo  Cleriy  is  a  Writ 
the  Retrogradation  and  Stations,  &c.  of  the  Pla-  againft  the  Sheriff,  or  other  Officer,  that  dift rains 
net  are  accounted.  For  though  to  an  Eye  placed  in.  in  the  King’s  High-way,  or  in  the  Glebe-Lands, 
the  Sun  at  A,  the  Planets  would  appear  to  move  al-  anciently  given  to  Redtories. 
ways  uniformly  and  equally  forward  in  their  Orbs,  SUPER  Statuto  fatto  pour  Senefbal  &  Marjhal 
as  in  reality  they  do,  yet  to  an  Eye  placed  on  the  de  Roy ,  &c.  is  a  Writ  lying  againft  the Steward  or 
Surface  of  our  Earth,  the  Phenomena  will  be  ve-  Marjhal ,  for  holding  Plea  in  the  Court  of  Free- 
ry  different,  and  the  Planets  will  appear  fome-  hold,  or  for  T refpafs,  or  Contract  net  made  with- 
times  to  be  Retrograde and  Stationary  in  their  Mo-  in.the  King’s  Houfhold. 

dons,  as  well  as  other  times  Dir  eft.  For,  fup-  SUPERLATIVE  Degree,  in  Grammar ,  is 
pofe  the  Earth  at  M,  and  Jupiter  in  C,  while  when  an  Adjective  hath  joined  to  its  natural  and 
Jupiter  moves  from  C  to  R,  and  deferibes  the  ordinary  Signification,  the  Word  mojl  or  very^  as 


Ark  C  R,  a  Part  of  its  Orbit  round  the  Sun  in  A 
The  Earth,  becaufe  its  Angular  Motion  is  much 
more  fwift,  will  deferibe  the  Ark  M  G;  fo  alfo 
while  Jupiter  delcribes  the  Ark- R  E,  the  Earth 
will  move  from  G  to  B.  Now  while  the  Earth  is 
deferibing  the  Ark  M  K,  Jupiter  will' appear  to  be 
moving  a  little  forward ;  but  whilft  the  Earth  moves 


mojl  Wife ,  very  Good. 

SUPERPURGATION.  See  Hyper catharfis. 
SUPERSCAPULARIS  Superior.  See.  Supra, 

Spinatus. 

SUPERSEDEAS,  is  a  Writ  in  diverfe.  Cafes, 
and  fignifies  in  general,  a  Command  to  ftay,  or 
forbear  the  doing  of  that  which  ought  not  to.be 


through  the  Ark  KG,  Jupiter ,  though  in  reality,  done,  or  in  appearance  of  Law  were  to.  he  done, 
ftjll  Pgpgreffive  or  Diredt*  will  appear  to  be  Retro-  were  it  not  for  that  whereon  the  Writ  is  granted. 
^rad.e,  and  to  mo v.e  backward  from-F  to- O.  Nor  Thus:  A  Man  regularly  is. to  have  Surety  of 
cantit- he- otherwise,  while  the  Earth  moves  from  Peace  againll  him  of  whom  be.will.fwear  he  is* 
Cift^D,  and. while. deferibes  the  Ark  R  E,  afraid  ;  and  the  Juft  ice  required  hereunto,  cannot. 
:  deny 
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deny  it  him  :  Yet  if  the  Party  be  formerly  bound 
to  the  Peace,  either  in  Chancery ,  or  elfewhere,  this 
Writ  lies  to  ftay  the  Juftice  from  doing  that  which 
otherwife  he  ought  not  to  deny. 

SUPER  Statutufn  Ediv.y,.  verfus  Servants  & 
Labourers ,  is  a  Writ  lying  againft  him  who  keeps 
my  Servants ,  departed  out  of  my  Service,  againft 
Law. 

SUPER  Statute  de  York ,  quo  nul /era  Vi  teller,  he. 
is  a  Writ  that  lies  againft  him  that  ufes  Victualling 
either  in  Grofs,  or  by  Retail  in  a  City,  or  Bo¬ 
rough-Town,  during  the  Time  he  is  Mayor,  &c. 

SUPERVISOR,  fignifies  a  Surveyor,  or  Over- 
feer :  It  was  formerly,  and  is  ftill  among  fome  a 
Cuftom,  efpecially  o'f  the  better  fort,  to  make  a  Su- 
pervfor  of  a  Will  j  but  it  is  to  little  purpofe:  How¬ 
ever  the  firft  might  be  good,  that  he  fhould  Super - 
vife  the  Executor,  and  fee  the  Will  truly  per¬ 
formed. 

SUPINATION,  in  Anatomy ,  the  A&ion  of  a 
Supinator  Mufcle;  of  that  Motion,  whereby  it 
turns  the  Hands  fo,  as  that  the  Palm  is  lifted  up  to¬ 
wards  HeaVen. 

SUPINATOR  Radii  Brevis,  is  a  Mufcle  of  the 
Radius,  which  arifeth  partly  Tendinous  and  Flelhy 
from  the  fuperidr  and  external  Part  of  the  Vina , 
next  the  Radius ,  and  palling  obliquely  tranfvferfe 
over  that  Bone,  is  fo  inferted  to  its  fuperior  Part 
below  the  Prominence  of  the  Radius ,  where  the 
round  Tendon  of  the  Biceps  e hdeth :  It  helps  with 
the  Supinator  Longus ,  to  move  the  Radius  out¬ 
wards. 

SUPINATOR  Radii  Longus ,  is  a  Mufcle  of  the 
Radius ,  which  arifeth  broad  and  flelhy  from  the 
fuperior  and  external  Part  of  the  Os  Humeri ,  three 
Fingers  breadth  below  the  Termination  of  the  Del- 
toides,  and  defcending  obliquely  inwards,  it  gra¬ 
dually  leflens  it  felf,  and  becomes  a  flat,  broad 
Tendon,  which  likewife  grows  narrower  till  it  is 
Inferted  to  the  external  and  inferior  Part  of  the 
Radius  near  the  Carpus ,  helps  with  Supinator 
Brevis ,  to  move  the  Radius  outwards. 

■  SUPPEDANEA.  See  Supplantalia. 

SUPPLANTALIA,  are  Plaifters applied  to  the 
Feet  ;  thefe  for  the  moft  part  are  made  of  Leaven, 
Muftard,  wild  Radifh,  Salt,  Soap,  Gunpowder, 
Euphorbium,  &c.  They  are  called  alfo  Suppe- 
danea. 

SUPPLEMENT  of  an  Ark,  in  Geometry  or 
Trigonometry  ,is  the  Number  of  Degrees  that  it  wants 
being  an  entire  Semi-circle  ;  as  Complement 
fignifies  what  an  Ark  wnnts  of  being  a  Qua- 

SUPPLICAVIT,  is  a  Writ  ifliiing  out  of  the 
Chancery ,  for  taking  the  Surety  of  Peace  againft  a 
Man:  If  is  dire&ed  to  the  Juftices  of  Peace  of 
tfle  County,  artd  the  Sheriff,  and  is  grounded  upon 
The  Statute,  Anno  1  E.  5.  Cap.  1 6.  which  ordains, 
That?  Certain  Perfonsr  in  Chancery  lhall  be  afligned. 
tb  take  care  of  the  Peace.  This  Writ  was  former¬ 
ly  called  Breve  de  minis. 

SUPPORTED,  in  Heraldry,  aTerm  ufed  of  the 
upperrttoft  Quarters  of  a  Shield,  when  it  is  divided 
iflto  fevertil  Quarters ;  thele  feeming,  as  it  were, 
to-be  fuppofted  and  fuftkiried  by  thofe  below. 


^SUPPORTERS,  of  Coat  Ar¬ 
mour,  are  thofe  Animals  that  No¬ 
blemen  carry  to  fupport  their 
Shields  :  As  Quadrupcdes,  Birds, 
or  Reptiles ;  as  Lions,  Leopards, 
Dogs,  Unicorns,  Eagles,  Gri- 
phons,  Dragons.  To  Perfons  un¬ 
der  the  Degree  of  Bannerets,  it 
is  not  permitted  to  bear  their  Arms  fupported. 

SUPPOSITION,  in  Mufick ,  is  the  uling  of  two 
fuccellive  Notes  of  the  Value,  as  to  Time ;  the  one 
of  which  being  a  Difcord,  fuppofes  the  other  a  Con¬ 
cord.  . 

SUPPOSITORY,  is  an  oblong  piece  of  a  kind 
of  Pafte,  ol  about  a  Finger’s  length,  which  in  fome 
Cafes  is  put  up  into  the  Fundament,  to  purge  the 
Patient  ;  ’tis  ufually  compounded  of  Honey,  Salt, 
purging  Powders,  &c.  Blanchard. 

SUPPRESSION,  in  Phyfck ,  a  Term  ufed  of 
the  Humours  that  are  retained  ih  the  Body  by 
means  of  fome  Obftrubtion  or  Stoppage  of  the 
ufual  Outlets,  as  a  Suppreflibn  of  the  Menfes ,  the 
Urine ,  &c. 


SUPPURATION.  See  Abfcefus. 

SUPPURATIVE*  in  Phyfck ,  a  Medicine  that 
promotes  Suppuration 

SUPRA  Spinatus,  or  Supra  Scapularis ,  is  a  Muf¬ 
cle  fo  called,  becaufe  it  is  placed  above  the  Spine 
ot  the  Shoulder-blade  It  arifeth  flefhy  from  the 
fuperior  part  of  the  Bajis  Scapula,  that  is  above  its 
Spine  ;  as  alfo  from  the  faid  Spine  and  Cojla  fu¬ 
perior  of  the  Scapula  ;  from  thence  palling  between 
the  Procejfus  Coracoides ,  and  Anchor  ce for  mis,  it 
grows  lels,  and  becoming  Tendinous,  marches 
over  the  Articulations  of  the  Humerus ,  joining  its 
Tendons  with  the  Infrafpihatus ,  is  inferted  to  the 
Head  of  the  Os  Humeri.  The  proper  Ufe  of  this 
Mufcle ,  is  to  lift  the  Arm  upwards  towards  the 
Occiput. 

SuRA,  the  fame  with  Os  Fibula. 

SUR  ANCRE'E  in,  Heraldry , 
as  a  Crofs,  fur  ancree ,  i.  e.  dou¬ 
ble  anchor’d,  is  a  Crofs  with 
double  Anchor-Flukes  at  each 
End,  as  in  the  Efcutcheon. 


SURALIS,  is  Branch  of  the  Vena  Cruralis ;  it 
divides  into  two  Branches,  the  one  External,  and 
the  other  Internal,  which  is  the  biggeft  ;  and  each 
of  thofe  Branches  divide  again  into  two  more :  This 
Vein  diftributes  its  Branches  upon  the  Fat  of  the 
Leg,  and  makes  with  the' Branches  of  the  Po - 
plitea ,  all  thofe  Plexus  of  Veins  which  are  confpi- 
cuous  on  the  upper  Part  of  the  Foot. 

SURAL  Vein ,  is  a  V ein  which  runs  down  on 
the  Calf  of  the  Leg. 

SUR  cui  in  Vita ,  is  a  Writ  that  lies  for'  the 
Heir  of  that  Woman,  whole  Husband  has  aliena¬ 
ted  her  Land  in  Fee,  and  fhe  brings  not  the  Writ 
Cui  in  Vita ,  for  the  Recovery  of  her  own  Land  ; 
In  this  Cafe  her  Heir  may  have  this  Writ  againft 
the  Tenant  after  her  Deceafe. 


SURD  Roots,  or  Numbers. 


When  any  Number  or  Quantity,  hath  its  Root 
propofed  tb  be  Extracted,  and  yet  is  not  a  tr'ite  Fi- 
gurate  Number  of  that  kind  :  That  is,  if  its  Square? 
R  oot  being  demanded,  it  is  not  a  true  Square  :  If 
its  Cube  Root  being  required,  it  lelf  n$t  a  true 

Cube, 


Cube ,  &c.  Then  ’tis  impoflible  to  aflign,  either  in 
whole  Numbers  or  Fractions,  any  exadt Root  or 
fuch  Number  propofed.  And  whenever  this 
happens,  ’tis  ufual  in  Mathematicks  to  mark  the 
required  Root  of  fuch  Numbers  or  Quantities,  by 
prefixing  before  it  the  proper  Mark  of  Radicality, 
which  is  / :  Thus  /  '  2  fignifies  the  Square  Foot 
of  2,  and  U  :  16  or  /  :  (3)  16.  fignifies  the  Cu- 
bick  Root  of  16  :  Which  Roots,  becaufe  they  are 
impoflible  to  be  exprefled  in  Numbers  exactly  (for 
no  effable  Number,  either  Integer  or  Fradion 
multiplied  into  it  felf  can  ever  produce  2  ;  or  be¬ 
ing  multiplied  Cubically,  can  ever  produce  (16)  are 
very  properly  call’d  Surd  Roots. 

There  isalfo  another  way  of  Notation  now  much 
in  Ufe,  whereby  Roots  are  exprefled,  without  the 
Radical  Sign,  by  their  Indexes.  Thus,  as*1,  x 
bV.  fignifie  the  Square,  Cube,  and  5  th  Power 

of*;  fo  A  A  *7-  bV.  fignifie  the  Square  Root, 
Cube  Root,  bV.  of  *.  The  Reafon  of  which  is 
plain  enough,  for  fince  V  :  x  is  a  Geometrical  mean 
Proportional  between  1 .  and  *.  So  i  is  an  Arith¬ 
metical  mean  Proportional  between  o  and  1.  and 
therefore  as  2  is  the  Index  of  the  Square  of  x,  -2 
will  be  the  proper  Index  of  its  Square  Root,  & c. 

Obferve  alfo,  that  for  Convenience  or  Brevity- 
fake,  Quantities  or  Numbers,  which  are  not  Surds, 
are  often  exprefled  in  the  Form  of  Surd  Roots, 

9  3 

Thus-/:  4  /  :  — /:  27>  fignifie,  2,—  3, 

3  2 

bV. 

But  altho’  thefe  Surd  Roots  (when  truly  fuch) 
are  inexpreflible  in  Numbers,  they  are  yet  capable 
of  Arithmetical  Operations  (fuch  as  Addition,  Sub- 
ftraftion,  Multiplication,  Divifion,  bV.  which  how 
readily  to  perform,  the  Algebraift  ought  not  to  be 
ignorant. 

Surds  are  either  Simple,  which  are  exprefled  by 
one  Angle  Term  ;  or  elfe  Compound ,  which  are 
formed  by  the  Addition  or  Subftradtion  of  Ample 
Surds:  As  /:  5+/:  2:  / :  5—*/:  2-  or 


And  this  way  may  a  Ample  Surd  Fratfion,  whofe 
Radical  Sign  refers  only  to  one  of  its  Terms,  be 
changed  into  another,  which  fhall  refpedt  both  Nu- 

I  2 

merator  and  Denominator.  Thus, — - — 


is  re- 


2  a  _L> 
duced  to  / :  an°  y  . 


to 

4 


V  :  1 25  : 


Where 


the  Radical  Sign  affedfs  both  Numerator  and  Deno¬ 
minator  alike. 

II.  T 7  reduce  fimple  Surds,  having  different  Radical 
Signs ,  (which  are  called  Neterogeneal  Surds)  to 
others  that  may  have  one  common  Radical  Sign ,  or 
which  are  Homogeneal. 

Divide  the  Indexes  of  the  Powers  of  the  Surds 
by  their  greateft  common  Divifor,  and  fet  the 
Quotients  under  the  Dividends;  then  multiply 
thofe  Indexes  crofs-waysby  each  others  Quotients, 
and  before  the  Products,  fet  the  common  Radical 
Sign  /  :  with  its  proper  Index :  Then  involve 
the  Powers  of  the  given  Roots  alternately,  accord¬ 
ing  to  the  Index  of  each  others  Quotient,  and  be¬ 
fore  thofe  Produ&s,  prefix  the  common  Radical 
Sign  before  found. 

T o  Reduce  \j  :•  a  a  and  y :  b  l 
2)  :  /  a  a  2)  y  :  b  b 


X 


V  :  H 


£/  :  aaaa 


To  reduce  /  :  5  and  // :  7 

V : 5  V-7 

■X- 

yd  :  25  y  :  2401. 

III.  To  reduce  Surds  to  the  lowejl  Terms poffibie. 


</  :  7  +  V  :  2  :  Which  laft  is  called,  an  Univer- 
fal  Root :  And  fignifies  the  Cubick  Root  of  that 
Number,  which  is  the  Refult  of  adding  7  to  the  Square 
Root  of  2. 

fhe  Arithmetick  of  Surds  confijis  of  thefe  prin¬ 
cipal  Paris. 

I.  To  reduce  Rational  Quantities  to  the  Form  of  any 
Surd  Roots  affigned : 

Which  is  perform’d  by  Involving  the  Rational 
Quantity  according  to  the  Index  of  the  Power  of 
the  Surd,  and  then  prefixing  before  it  the  Radical 
Sign  of  the  Surd  propofed. 

Thus  to  reduce  a  =  1  o  to  the  F orm  of  / :  15.= 
/  :  b,  you  muft  fquare  a  rr:  10  ;  and  prefixing  the 
Sign,  it  will  ftand  thus,  /:  aaz=\d:  100, 
which  is  in  the  Form  of  the  Surd  defired.  So  al¬ 
fo  if  3.  were  to  be  brought  to  the  Form  of  y-.  12, 
you  muft  raife  3  up  to  its  fourth  Power,  and  then 
prefixing  the  Note  of  Radicality  to  it,  it  will  be 

y :  81.  or  8 1 V  which  is  in  the  fame  Form  with 

y:  12. 


Divide  the  Surd  by  the  greateft  Square,  Cube, 
Biquadrate,  bV.  or  any  other  higher  Power,  which 
you  can  difcover  is  contained  in  it,  and  will  mea- 
fure  it  without  any  Remainder;  and  then  prefix 
the  Root  of  that  Power  before  the  Quotient,  or 
Surd  fo  divided,  and  this  will  produce  a  new 
Surd  of  the  fame  Value  with  the  former,  but  in. 
more  fimple  T erms.  Thus,  /  :  1 6  a  a  b,  by  divi¬ 
ding  by  16  a  a  and  prefixing  the  Root  4  a,  will  be 
reduced  to  this  4  af  :  b  and  /  :  12,  will  be  depref- 
fed  to  2  /  13.  Alfo  \/  :  c  bl  r,  will  be  brought 
down  to  b  y  :  cr.  And  this  Reduction  is  of  great 
Ufe  whenever  it  can  be  performed  :  but  if  no  fuch 
Square,  Cube,  Biquadrate,  bY.  can  be  found  for 
a  Divifor,  then  you  muft  find  out  all  the  Divifors 
of  the  Power  of  the  Surd  propos’d  ;  and  then  fee 
whether  any  of  them  be  a  Square,  Cube,  bV.  or 
fuch  a  Power  as  the  Radical  Sign  denotes;  and  if 
any  fuch  can  be  found,  let  that  be  ufed  in  the 
fame  manner  as  is  above  faid,  to  free  the  Surd 
Quantity  in  part  from  the  Radical  Sign.  Thus, 
if  /  :  288  be  propos’d ;  among  its  Divifors  will  be 
found  the  Squares  4.  9.  16.  36.  and  144.  by  which 
if  288  be  divided,  there  will  arife  the  Quotients 
72.  32.  18.  8.  and  2.  wherefore inftead  of  -/ :  288, 
you  may  put  2  /  ;  72,  or  3  -/  :  3  2.  or  4  / :  1 3.  or 

6  yd 
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6  y/  :  8.  or  laltly  :  i  2  /  :  2.  and  the  lame  may  be 
done  in  Species. 

IV.  To  find  whether  two  Surd  Roots  given ,  arc  Com - 
menfurahle  or  not. 

Thole  are  called  Commenfurable  Surds ,  which  are 
to  one  another  as  Number  to  Number,  as  one  Ra¬ 
tional  Quantity  to  another ;  or  which  are,  when 
reduced  to  their  leaft  Terms,  true  Figurate  Quan¬ 
tities  of  their  own  kind. 

To  difcover  therefore,  whether  they  are  fuch  or 
not:  If  the  Surds  are  of  different  kinds  (or  Hetero- 
g'eneal  Surds ,  as  fome  call  them)  they  muff  firll  be 
reduced  to  one  kind,  and  then  divided  feverally 
by  their  greateft  common  Meafure ;  for  if  then 
there  will  come  out  Rational  Quotients,  the  iirft 
Surds  are  Commenfiurable  ;  but  if  the  Quotientsare 
Irrational,  or  Surd  Numbers,  or  Quantities,  then 
the  propofed  Surds  are  Incommenfurable. 

V.  gr.  To  Examine  whether  y/ :  1 2.  and  y/  :  3. 
are  Commenfurable  Surds,  they  being  Homoge- 
neal,  I  divide  them  feverally  by  their  greateft  Com¬ 
mon  Divifor,  which  is  V  :  3  ;  and  the  Quotients 
are  V  :  4-  and  y/  :  1 .  that  is  2  and  1 .  Wherefore, 
iince  2  and  1.  are  Rational  Numbers,  I  lay  that 
y/:  12  and  \/ :  3  are  Commenfurable  Surds  ;  or 
are  to  one  another  as  2  to  x .  which  is  very  plain ; 
for  no  doubt  1 2,  3  : :  as  4  1.  and  ’tis  plain  that  as 
Squares  are  to  one  another,  fo  are  their  Roots ; 
wherefore  12.3.  as  y/ :  1 2  V  :  3.  that  is,  as  y/  : 
4.  V  :  1 .  or  as  2  to  1 . 

Whenever  two  Surds  are  divided  by  one  com¬ 
mon  Divifor  (tho’  not  the  greateft,  if  their  Quo¬ 
tients  come  out  Rational  or  are  to  one  another 
as  Number  to  Number,  thofe  Surds  are  certainly 
Commenfurable. 

If  Fractional  Surds  were  given,  not  having  a 
common  Denominator,  they  muft  firlt  be  reduced 
to  their  fmalleft  common  Denominator,  and  then 
if  their  Numerators  are  Commenfurable,  you  may 
conclude  the  firft  Surd  Fradions  were  fo. 

But  if  either  the  Numerators  or  Denominators 
of  two  Surds,  proper  Fractions,  or  mixt  Numbers 
in  the  Form  of  Fractions  (negleding  the  Radical 
Sign)  be  Powers  of  that  kind  which  the  Radical 
Sign  expreffes,  then  they  will  need  no  Reduction  : 
For  if  their  Numerators  or  Denominators  are  Com¬ 
menfurable,  the  whole  Surd  Fradlions  propofed 
are  certainly  fo.  Thus,  if  it  were  enquired  whe- 

ther  y/:  —  and  :  —  are  Commenfurable  Surds ; 

25  25 

becaufe  16  and  25  are  Squares,  or  fuch  Powers  as 
the  Radical  Sign  expreilesor  denotes,  omitting  the 
Sign  y/  :  you  need  only  compare  the  Numerators 
V :  5°  and  y/ :  72  ;  which  being  divided  by  their 
gfeateft  common  Divifor,  y/  :  z,  the  Quotients 
will  be  5  and  6  (/.  e.  y/ :  25  and  y/  -.36)  Where¬ 
fore  the  given  Surds  are  Commenfurable,  and  are 

to  one  another,  as  to  —  ;  and  confcqucntly,  by 
4  5 

the  precedent  Rule  may  be  exprefl'cd  thus,  —  V : 

4 

2  and  —  y/  :  2. 

5 

For  an  Inftance  in  Species ;  fuppofe  that  it  were 
enquired  whether  y/  :  27  a  a  and  f  :  12  a  a  were 

Vo  l.  IL 
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Commenfurable  .Surds  ;  Divide  each  by  the 
greateft  common  Divifor  y/  :  3  a  a  :  And  the  Quo¬ 
tients  y/ :  9  and  3/44.  that  is,  3  and  2.  are  Ratio¬ 
nal  Numbers,;  and  confequently,  the  propofed 
Surds  are  Commenfurable. 

Multiplied^,  on  of  fimple  Surd  Roots . 

’  ,  *  ,  i 

If  the  Surds  propofed  be  of  the  lame  kind,  mul¬ 
tiply  them  one  by  another,  and  prefix  the  common 
Radical  Sign  to  the.  Product ;  but  if  the  Surds  are 
Heterogeneal,  or  of  different  kinds,  they  muft  be 
reduced  firft  (according  to  Rule  2.)  to-  Surds,  ha¬ 
ving  the  fame  radical  Sign. 

Thus  to  multiply  y/  :  7  by  f  :  8.  the  Product 
will  be  f  :  56. 

For  fince  in  all  Multiplication,  as  r.  is  to  one 
Fador,  fo  is  the  other  to  the  Product  j  therefore 
here  y/  :  1.  y/ :  7  : :  y/  :  8.  y/:  56.  But  if  4  Terms 
are  Proportionable,  their  Squares  will  be  fo  too  ; 
wherefore  1.  7.  ::  8.  56.  that  is,  56  is  the  true 
Square  of  y/ :  56.  and  y/  156.  the  true  Root  of 
7X8  =  56. 

Other  Examples. 

I.  If  y/  :  8  were  to  be  multiplied  into  {/  :  4.  be¬ 
caufe  they  are  not  Horhogeneal  Surds,  they  muft 
be  reduced  to  fuch  by  Rule  1.  and  then  they  will 
Hand  thus,  \/  :  512  y  :  16,  which  being  multiplied 
into  each  other,  and  the  common  Radical  Sign 
prefixed,  will  make  £/  :  8 1 93  j  and  thus  the  ]/ :  27 
multiplied  by  y/  19.  when  reduced,  and  rightly 
multiplied,  produces  £/  :  5  3 1441. 

II.  When  a  Surd  is  to  be  multiplied  by  a  Ratio¬ 
nal  Quantity,  that  Rational  Quantity  ought  firft 
to  be  reduced  to  a  Surd  of  like  Nature  with  the 
true  Surd.  But  ’tis  oftentimes  convenient  only  to 
conned  them  together,  by  perfixing  the  Rational 
Quantity  to  the  Left-hand  of  the  Surd.  As  fup¬ 
pofe  y/  27  were  to  be  multiplied  by  6,  the  Produd 
may  commodioufly  be  expreffed  thus,  6  y/  :  27; 
and  fo  if  tj  :  9  were  to  be  multiplied  by  10,  it  will 
Hand  thus,  10^:9. 

III.  And  when  two  Rational  Quantities  are 
thus  prefixed  to  two  Surds  of  this  fame  kind,  you 
may  find  the  Produd  of  them,  by  multiplying  the 
Rational  Part  by  the  Rational,  and  the  Surd  Part 
by  the  Surd  ;  then  thofe  joined  together,  will  be  the 
Produd  required.  Thus,  6^:7  multiplied  by  5 
1/  :  3  produces  30  ^/  :  21. 

\ 

IV.  If  any  Surd  Root  be  to  be  multiplied  into  it 
felfj  or  Involvedy  according  to  the  Index  of  its  pro¬ 
per  Power,  you  not  only  call  away  the  Radical 
Sign,  and  then  the  Quantity,  or  Number  remain¬ 
ing;  is  always  the  Square,  Cube,  of  other  Power 
required  ;  and  will  always  be  Rational. 

Thus  the  Square  of  y  :  1 1,  is  1 1 . 

The  Cube  of  y/  :  30,  is  30. 

Alfo  2  y/ :  3  multiplied  by  8  y/ :  3  =48.  and 
3  V :  5  multiplied  by  2  -/  :  5  2=  30. 

V.  And  if  the  Index  of  the  Power  be  any  feven 
compound  Number  greater  than  two,  and  ’tis  re¬ 
quired  to  fquare  fuch  a  Surd :  There  need  only  a 
Radical  Sign,  whole  Index  is  half  the  former,  be 

7  I  prefixed 
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prefixed  to  the  Quantity,  inftead  of  the  former 
Compound  one,  and  it  is  done. 

V.  gr.  Suppofe  you  would  Square  this  Surd,  %j  : 
1 2  ;  becaufe  the  Index  4  is  compounded  of  2  and 
2  ;  4/ :  1 2.  is  the  true  Product,  or  the  true  Square 
of  the  Surd  Root  :  1 2.  fo  alfo  the  Square  of  6J  : 
1  o,  is  :  r  o. 

The  Reafon  of  which,  is  plain  :  For  fuppofe  the 
tj  :  16  =  2  were  to  be  fquared  ;  its  Square  in  Surds 
will  be  exprefled  thus,  y  :  16  —4. 

But  when  a  limple  Surd  Quantity,  whofe  Radi¬ 
cal  Sign  hath  for  its  Index  fome  Ternary  Number 
greater  than  3,  as  6,  9,  b'c.  And  ’tis  required  to 
Involve  this  Surd  cubically.  Then  only  prefix 
before  the  Quantity  a  Radical  Sign,  with  an  Index, 
which  is  one  third  of  the  former,  and  ’tis  done. 
Thus,  if  \]  :  64,  were  to  be  Cubed,  it  will  be 
XJ  :  64,  and  the  Cube  of  :  5  12,  is  \J  :  5 1 2,  &c. 
alfo  the  Biquadrate  of  V  •  5*  is  25  (as  being  the 
Square  of  the  Square  of  4/  :  5.)  and  the  Cube  of 
6J  :  81,  will  be  4/  :  81  or  9. 

In  the  general,  to  Square ,  Cube,  Sec.  any  Surd 
Root ,  is  only  to  Square  or  Cube  the  Power,  re¬ 
taining  the  fame  Note  of  Radicality  ;  but  ’tis  bet¬ 
ter  where  it  can  be  done,  to  take  one  half,  j  Part, 
<2c.  of  the  Exponent  of  the  Root,  as  is  above 
{hewn  in  the  laft  particular  Rules. 

On  the  contrary,  if  you  would  extract  theS^r*?, 
Cube ,  or  other  Root  of  any  Surd,  you  muft  double 
or  triple,  &c.  the  Exponent  of  the  Radicality.  Thus 
the  Square  Root  of  V  :  16  is  XJ  :  16.  the  Square 
Root  of  lj  :  27  is  6J :  27,  &c. 

Divifion  of  fimple  Surd  Roots. 

I.  If  the  Surds  are  Similar,  Homogeneal,  or  of 
the  fame  kind,  divide  one  Number,  or  Quantity, 
by  another,  and  prefix  the  common  Radical  Sign 
to  the  Quotient :  But  if  they  are  Heterogeneal,  or 
not  of  the  fame  kind,  they  muft  be  reduced  before 
they  can  be  divided. 

Thus,  4/  :  9)  V  :  576  (4/ :  64  =  8,  And 
U  ••  5  is/  :  (X/  ••  7. 

The  Demonftration  of  which  General  Rule,  is 
the  fame  as  that  in  Multiplication ;  for  from  the 
Nature  of  Divifion,  the  Divifor  is  to  Unity  : :  as 
the  Dividend  to  the  Quotient.  Therefore  in  our 
firft  Inftancey/  :  9.  f:  x  ::  y/ :  576.  4/ :  64.  But 
as  thefe  Roots  are,  fo  will  their  Squares  be : 
That  is,  9.  1  : :  576.  64.  and  that  thefe  Numbers 
are  truly  Proportional,  is  apparent ;  becaufe  the 
Redangles  of  the  Extremes  and  Means  are  equal : 
Wherefore,  f  :  9.  V  :  1  : :  V  :  576.  4/  :  64.  and 
confequently  64  is  the  true  Quotient. 

II.  If  any  Rational  Quantity  to  be  divided  by 
its  Square  Root,  the  Square  Root  will  be  the  Quo¬ 
tient:  Fori  fab  be  divided  by  4/  \ab,  the  Quo¬ 
tient  muft  be  V  :  ab  :  And  if  50  be  divided  by  4/ : 
50,  the  Quotient  will  alfo  be  4/  :  50.  Alfo  if  any 
Rational  Quantity  be  to  be  divided  by  a  Surd,  that 
Rational  Quantity  muft  firft  be  reduced  to  the 
Form  of  a  Surd,  by  Rule  1. 

III.  When  a  Surd  Root  having  a  Rational  Quan¬ 
tity  prefixed  before  it,  is  to  be  divided  by  the  Surd 
Part  of  it,  the  Quotient  will  be  the  Rational  Quan¬ 
tity.  Thus,  if  5  V  ■  9>  be  to  be  divided  by  V  :  9, 
the  Quotient  muft  be  5  :  As  if  5  4/  :  9  had  been 
divided  by  5,  the  Quotient  would  be  f  :  9. 
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IV.  When  the  Dividend  and  Divifor  are  the 
Produ&s  of  two  Rational  Quantities  multiplied 
feverally  into  one  common  Surd ;  or  when  they 
are  Rational  Quantities  prefixed  before  one  com¬ 
mon  Surd ;  then  divide  the  Rational  Part  of  the 
Dividend,  by  the  Rational  Part  of  the  Divifor, 
and  what  refults,  is  the  true  Quotient. 

Thus,  if  8  4/  :  5  be  divided  by  2^:5,  the 

3 

Quotient  will  be  4,  and  if  8  4/  :  7,  be  divided  by 

3 

4  V  :  7,  the  Quotient  will  be  only  2. 

V.  But  when  the  Dividend  and  Divifor  are  two 
Rational  Quantities,  or  Numbers  prefixed  to  two 
unequal  Surds;  then  you  muft  divide,  not  only 
as  before,  the  Rational  Part  of  the  Dividend  bv 
that  of  the  Divifor,  but  alfo  the  Surd  Part ;  and 
thofe  two  Quotients  conne&ed  together,  fo  as  the 
Rational  Part  ftand  on  the  Left-hand,  are  the  true 
Quotient  fought. 

Thus,  if  4  4/  :  15  were  to  be  divided  by  3  4/  5, 
the  Quotient  will  be  2  4/  :  3  (  —  \/:i2.)  and  if 
4  V  :  1 2,  were  to  be  divided  by  3  4/ :  2,  the  Quo¬ 
tient  will  be—  f  :  6. 

3 

Addition  and  Subtraction  of  Surd  Roots. 

I.  When  two  or  more  Simple  and  Equal  Surds 
are  to  be  added,  multiplied  one  of  them  by  the 
Number  of  them  all,  and  the  Produft  is  the  Sum 
required. 

Thus,  The  Sum  of  4/ :  5,  and  4/  :  5,  is  the 
4/  :  20;  becaufe  4/  :  5,  multiply’d  by  2,  the 
Number  of  the  Surds,  that  is  by  4/  :  4,  gives  4/  ; 

20  their  Sum.  Alfo  the  Sum  of  4/  :  7  +  V :  7, 

-f-  f :  7  j  becaufe  the  Surds  are  3  in  Number,  is 

J  3 

V  :  189  ;  becaufe  4/  :  7  multiplied  by  3  (i.  e .)  the 
3 

V  -  of  27  makes  f  :  1 89. 

II.  But  if  Unequal  Simple  Surds  of  the  fame 
kind  are  to  be  added  together,  or  if  one  to  be  fub- 
ftradted  from  the  other,  you  muft  firft  try  whether 
they  are  Commenfurable ;  and  if  they  be,  that  is, 
if  when  they  have  been  divided  by  their  greateft 
common  Divifor,  their  Quotients  are  Rational 
Quantities,  then  you  muft  multiply  the  Sum  of 
thofe  Rational  Quantities  by  the  faid  Common 
Divifor,  and  the  Product  will  be  the  Sum  of  the 
Surds  propofed  :  Or  if  the  Difference  of  thofe  Ra¬ 
tional  Quotients  be  multiplied  by  the  common 
Divifor,  then  the  Produdl  will  be  the  Difference  of 
the  given  Surds,  when  the  lels  is  taken  from  the 
greater. 

Thus,  if  the  Sum  or  Difference  of  thefe  two 
Surds,  4/  :  50,  and 4/.*  8.  were  required;  becaufe 
they  are  unequal,  1  try  firft,  whether  they  are 
Commenfurable  or  not,  by  dividing  each  by  the 
greateft  common  Divifor  4/ :  2.  And  the  Quotients 
are  4/  225  and  4/  :  4  ;  that  is  5  and  2,  which  are 
Rational  Numbers  ;  and  therefore  the  Surds  are 
Commenfurable;  Then  their  Sum  7,  or  their  Dif¬ 
ference  3,  multiplied  by  the  common  Divifor  4/ :  2, 
produces  7  4/ :  2  for  the  Sum,  and  3  4/ :  2  for  the 
Difference  of  the  Surds  required. 

III.  If  the  Commenfurable  Surds  propofed,  had 
been  Fractions,  or  mixt  Numbers,  reduced  to  the 

Form 
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Form  of  Fractions ;  they  mull  (if  they  have  not 
one)  be  reduced  to  a  common  Denominator  in  the 
leaft  T erms ;  and  then  to  find  out  the  Rational 
Quotients,  you  need  only  divide  the  two  New 
Numerators,  by  their  greateft  common  Divifor  ; 
and  then  you  mull  go  on  as  above,  in  Integral 
Surds. 

Thus,  If  the  Sum  and  Difference  of  f :  —  and 

25 

1/  •'  • —  were  required  :  When  reduced  to  a  com- 
3 

7  2  c  q 

mon  Denominator,  they  will  be  f :  —  and  /  :  2_ 

75  7S 

and  thefe  divided  by  their  gieateft  common  Divi¬ 

for  :  y/  :  —  the  Quotes  are  f  \  and  y/  :  ~1  or 
75  75  75 

6/  :  —  and  5-/:  — ,  whofe  Sum  is  V  :  11  — 
75  75  75 

and  their  Difference  1  y/  :  — . 

75 

IV.  If  the  Simple  Surds  given  to  be  added,  or 
fubtraCted,  are  Imcommen fur  able ,  then  they  can 
only  (generally  fpeaking)  be  added  or  fubtraCted 
by  the  Signs  -f-and  —  :  For  neither  Sum  nor  Dif¬ 
ference  can  be  expreffed  by  any  fingle  Root.  And 

from  this  Addition  or  Subtraction  of  Simple  Surds 
only  by  their  Signs,  arifes  what  they  call  a  Surd  Bi¬ 
nomial ,  or  Refidual  Root. 

Thus,  y/  :  6  -j-  y/  :  7,  is  a  Binomial  Surd ,  and 
y/ :  7  — :  6  is  a  Refidual  Surd. 

But  from  Prop.  4.  and  7  of  Euclid's  fecond  Book , 
there  arifes  a  Rule  which  helps  us  to  find  the  Sum 
or  Difference  of  Incommenjurable  Square  Roots : 
which  is  this. 

¥0  or  from  the  Sum  of  the  Squares  of  the  given 
Surd  Roots ,  add,  or  fubfraCt ,  their  double  Rect¬ 
angle  i  and  the  Square  Root  of  the  Sum ,  or  Re¬ 
mainder ,  is  the  Sum  or  Difference  fought , 

(e*  gr-) 

To  find  the  Sum  and  Difference  of  y/  :  14,  an^ 
y/  :  12,  their  Squares  being  14  and  12,  their  Sum 
will  be  26,  and  the  Double  Rectangle  of  y/  :  14, 
intoy/  :  12,  is  z  V :  168.  Wherefore 

VTTsTT/TTm  is  the  -j  Difference  l  re' 
quired. 

Of  Compound  Surds. 

The  Arithmetick  of  Compound  Surds  depends 
on  the  Rules  above  grven  about  Simple  Surds ,  and 
on  the  true  Knowledge  of  the  Signs  -j-  and  —  in 
Algebraick  Addition,  Subtraction,  Multiplication, 
and  Divifion  ;  only  fome  particular  Directions  may 
be  given  as  to  Binomials  and  Ref  duals :  As, 

I.  If  any  Binomial  be  to  be  multiplied  by  its 
correfponding  Refidual,  the  Difference  of  their 
Squares  is  the  true  ProduCt ;  and  therefore  will 

come  out  a  Rational  Quantity,  as  if  y /  \  a  e 
be  multiplied  by  y /  :  a  —  e,  the  ProduCl  will  be 
a  Rational  Quantity,  viz.  a  a  —  ee. 

II.  Involution  in  Binomials  and  Ref  duals ,  is  belt 
and  molt  ealily  performed  by  a  T able  of  Powers : 


As  becaufe  we  fee  that  aa-\-zae-{-ee  =  Q 

a~\~e\  We  may  conclude.  That  to  Square  any 
Binomial  whatfoever,  yoil  need  only  add  the  dou¬ 
ble  ReCtangle  of  the  Parts  to  the  Sum  of  the 
Squares  of  thofe  Parts  ;  or  take  the  double  ReCt¬ 
angle  from  that  Sum,  if  it  be  a  Refidual. 

III.  For  Divifion  in  Compound  Surds,  ’tis  conve¬ 
nient,  if  not  neceffary,  to  reduce  them  firft  to  fome 
better,  and  when  it  can  be  done,  to  a  Rational 
Form.  And, 

(1.)  If  a  Binomial,  confilting  of  two  Simple 
Square  Roots,  or  of  one  Square  Root,  and  a  Rati¬ 
onal  Quantity,  be  multiplied  by  its  correfponding 
Refidual,  tile  ProduCt  will  always  be  a  Rational 
Quantity. 

(z.)  If  a  Binomial,  confilting  of  two  Biquadra- 
tick  Simple  Roots,  or  of  one  fuch ,  and  a  Rational 
Quantity ;  if  this  be  multiplied  by  its  correfpond¬ 
ing  Refidual,  the  ProduCt  will  be  a  Refidual  con¬ 
filting  of  either  two  Square  Roots,  or  elfe  of  one 
Square  Root  a  Rational  Quantity;  which  Refidual 
being  multiplied,  as  is  before  Paid,  by  its  Binomial, 
it  produces  a  Rational  Quantity. 

(3.)  If  a  Trinomial,  having  three  fimple  Square 
Roots,  be  multiplied  by  itfelf,  with  one  of  the 
Signs  changed ;  the  ProduCt  will  be  either  a  Bino¬ 
mial,  or  Refidual  ;  which  being  multiplied  by  its 
correfpondent  Refidual,  or  Binomial,  will  give  in 
the  ProduCt  a  Quantity  entirely  Rational. 

IV.  If  a  Binomial  or  Refidual,  confilting  of  two 
Simple  Cubick  or  Biquadratick  Roots,  &c.  or  of 
one  Cubick  or  Biquadratick  Root,  &c.  and  a  Ra¬ 
tional  Quantity  is  propofed  for  a  Divifor;  find 
fo  many  continual  Proportionals  in  the  Proportion 
of  the  Parts  of  the  Binomial  or  Refidual  propofed, 
as  there  be  Units  in  the  Index  of  the  Radical 
Sign,  and  fuch  whofe  Radical  Sign  may  be  the 
fame  with  that  of  the  Parts  of  the  Binomial  or  Re¬ 
fidual  ;  but  conjoined  in  the  Binomial  by  -}-,  and 
in  the  Proportionals  by  -{-  and  —  alternately ;  or 
contrarily,  in  the  Proportionals  by  -{-,  and  in  the 
Refidual  by  -}-  and  —  ;  the  ProduCt  of  the  faid 
Proportionals,  fo  connected,  multiplied  into  the  Bi¬ 
nomial  or  Refidual,  will  be  a  Quantity  entirely 
Rational.  After  the  fame  manner  may  a  Binomial 
or  Refidual,  having  5  or  6,  &c.  for  the  Index  of 
a  common  Radical  Sign  of  the  Roots,  be  reduced 
to  a  Quantity  entirely  Rational. 

And  Note,  That  when  the  Roots  are  of  Diffe¬ 
rent  Kinds,  they  muff  firft  be  reduced  to  a  common 
Radical  Sign. 

/  , 

V.  If  the  Divifor  be  a  Simple  Quantity,  divide 
each  Part  of  the  Dividend  by  the  Divifor,  and 
conneCt  thofe  particular  ProduCts  together  by  their 
Signs;  but  if  the  Divifor  be  a  Binomial,  Trinomial, 
or  Quadrihomial,  CsV.  of  fuch  Kind  as  before  is 
fpecified,  reduce  that  given  Divifor  to  a  new  Di¬ 
vifor  that  may  be  a  Simple  Rational  Quantity. 
Reduce  alfo  the  given  Dividend  to  a  new  Divi¬ 
dend,  by  multiplying  the  former  by  the  Quantities 
that  were  Multiplicators,  in  reducing  the  given 
Divifor  to  a  Rational  Quantity ;  then  divide  the 
new  Dividend  by  the  new  Divifor  :  But  when  the 
Divifor  cannot  be  reduced  to  a  Simple  Rational 
Quantity,  fet  the  Dividend  as  a  Numerator,  ovej 
the  Divifor  as  a  Denominator. 

Thus, 
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Thus,  i2  -f-  f  '•  63  divided  by  3,  the  Quotient 
}s  4  _j_  7  ;  and  8  —  /  :  12  divided  by  2, 

rhe  Quotient  is  4  « —  V  ■  l  V  ■  21  +  V  :  1 5 
divided  by  V' :  3,  the  Quotient  is  3/  :  7  +  v'  : 
r  -  ^  4-  /:  24  divided  by  V  '  6>  the 

3  ’  3  3 

Quotient  is  \/  •  9  I  ~h  2  :  an^  :  28  y  : 
14  divided  by  f  :  7,  the  Quotient  is  3/  :  4 

3 

— .  4/  :  2. 

SURETY  <?/■  (fo  called,  becaufe  the 

Party  that  was  in  fear,  is  thereby  fecured)  is  an 
acknowledging  of  a  Bond  to  the  Prince  taken  by 
a  competent  Judge  of  Record,  for  the  Keeping  of 
the  Peace.  This  Peace  may  a  Jufiice  of  the  Peace 
command,  either  as  a  Minifter,  when  he  is  com¬ 
manded  thereto  by  a  higher  Authority  ;  or  as  a 
Judge,  when  he  doth  it  of  his  own  Power,  derived 
from  his  Commiffion.  Surety  of  the  good  abearing , 
differs  from  this,  That  whereas  the  Peace  is  not 
broken  without  an  Affray,  or  fuch  like ;  the  Surety 
de  bono  gejhi  may  be  broken  by  the  Number  of  a 
Man’s  Company,  or  by  his  or  their  Weapon  and 
Harnefs. 

SURFACE  (the  fame  with  Superficies )  is  the 
bare  outfide  of.  any  Body  ;  and  confidered  by  it- 
felf,  is  Quantity  extended  in  Length  and  Breadth 
only,  without  Thicknefs. 

There  are  Plane  Surfaces ,  and  there  are  Crooked 
or  Curved  ones. 

A  Plane  Surface  or  Superficies ,  is  made  by  the 
Motion  of  a  Right  Line  always  keeping  in  the  fame 
Plane. 


a  b 


Thus,  if  the  Line  A  B  be  conceived  to  move 
(with  a  Motion  parallel  to  itfelf  in  its  firft  fituation) 
in  the  fame  Plane  downward,  and  at  laft  to  flop 
in  the  Pofition  E  F,  it  will  defcribe  the  Plane  Fi¬ 
gure  or  Surface  A  B  F  E,  which  is  called  a  Paral¬ 
lelogram:  As  alfo  the  two  Plane  Figures  or  Sur¬ 
faces  ABF  and  A  E  F,  which  are  called  ‘Triangles. 


Alfo,  if  the  Right  Line  C  A  having  one  end  as 
A  fix’d  as  on  a  Centre,  be  moved  quite  round  in 
the  fame  Plane,  ’dll  the  Point  C  come  to  C  again  ; 
this  Line  will  by  its  Motion  defcribe  a  Plane  Fi¬ 
gure  or  Surface,  which  is  called  a  Circle ,  as  CEBA. 

Curved  Surfaces ,  are  Convex  above  or  without, 
and  Concave  below  or  within:  You  may  conceive 
them  like  the  Tilt  of  a  Boat  or  Waggon ;  And  fuch 
Surfaces  may  be  generated  either  by  the  Motion 
of  a  Right  Line  on  a  Curve,  or  a  Curve  Line  on 
a  Right  one,  v.  gr.  In  the  Figure. 


Let  the  Curve  Line  A  a  a  C  reprefen  t  the  Hoop 
keeping  up  the  Cloth  of  a  Waggon  or  Boat ;  and 
let  the  Line  A  B  reprefent  the  Gunnel  or  the  upper 
Edge  of  the  Boat’s- fide,  or  the  upper  Rail  of  the 
Waggon.  ’Tis  plain  that  if  you  conceive  either 
the  Right  Line  A  B  to  move  up  along  the  Hoop 
A  a  C  ’till  it  come  to  the  Top,  and  then  down  a- 
gain  on  the  other  fide,  ’till  it  come  to  the  Bottom,  it 
will  by  its  Motion  defcribe  the  Figure  of  the  Tilt 
or  curved  Surface  A  b  b  C  a  a  A.  And  the  very  fame 
Figure  would  be  produced  by  the  Motion  of  one 
of  the  Hoops  or  crooked  Line  A  C,  carried  (in  a 
Pofition  parallel  to  itfelf)  along  the  Edges  of  the 
Boat  or  Waggon. 

SURFACE  Line ,  or  Line  of  Superficies ,  is  a 
Line  placed  by  Mr.  Gunter  on  each  Leg  of  his 
Sector  j  it  is  divided  into  100  unequal  Parts,  and 
numbred  with  1,2,  3,4,  &c .  to  10.  See  Superfi¬ 
cies. 

SURGE,  the  Sailors  call  a  Wave  or  Billow  of 
the  Sea  a  Surge ;  alfo  when  they  are  Heaving  at 
the  Capftan,  if  the  Cable  happen  to  flip  back  a 
little,  they  fay  the  Cable  Surges. 

SURMONTE',  in  Heraldry , 
is  a  Chief  that  has  another  very 
fmall  Chief- over  it  of  a  diffe¬ 
rent  Colour  or  Metal,  and  there¬ 
fore  is  faid  to  be  furmounted,  as 
having  another  over  it  j  fee  the 
Efcutcheon. 
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ggr - jm  SURMOUNTED.  The  He- 

raids  Term  for  Bearing  of  one  Ordi- 
nary  upon  another.  A  Pile  fur- 
mounted  of  a  Chevron. 

SURPLUSAGE,  in  Common  Law,  fignifies  a 
Superfluity  or  Addition  more  than  needeth,  which 
fometimes  is  the  caufe  that  a  Writ  aba teth.  It  is 
fometimes  alfo  applied  to  matter  of  Account,  and 
denotes  a  greater  Disburfement  than  the  Charge 
of  the  Accountant  amounteth  unto. 

SURREJOYNDER,  is  a  fecond  Defence  of 
the  PlantifPs  Aftion,  oppofite  to  the  Defendant’s 
Rejoinder. 

SURREBUTTER,  is  a  fecond  Rebutter,  ora 
Rebutting  more  than  once. 

SURRENDER,  is  an  Inftrument  in  Writing, 
teftifying  with  apt  Words,  That  the  particular 
Tenant  of  Lands  or  Tenements  for  Life  or  Years, 
doth  lufficiently  confent  and  agree.  That  he  which 
has  the  next  or  immediate  Remainder  or  Reverfion 
thereof,  fhall  alfo  have  the  prefent  Eftate  of  the 
fame  in  Poflefiion,  and  that  he  yields  and  gives  up 
the  fame  unto  him ;  for  every  Surrender  ought 
forthwith  to  give  Poflefiion  of  the  things  furren- 
dred.  There  may  be  alfo  a  Surrender  without 
Writing;  and  therefore  there  is  faid  to  be  a  Sur¬ 
render  in  Deed ,  and  a  Surrender  in  Law  :  A  Sur¬ 
render  in  Deed ,  is  that  which  is  really  and  fenfibly 
performed  :  A  Surrender  in  Law ,  is  Intendment  of 
Law  by  way.  of  Confequent,  and  not  Aftual.  As 
if  a  Man  have  a  Leafe  of  a  Farm,  and  during  the 
T erm  he  accept  of  a  new  Leafe  ;  this  Aft  is  in 
Law  a  Surrender  of  the  former  :  There  is  alfo  a 
Cujhmary  Surrender  of  the  Copyhold  Land,  as  may 
be  feen  in  Cooke  [up.  Littleton ,  Seft.  74. 

SURROGATE,  fignifies  one  that  is  lubftituted 
or  appointed  in  the  room  of  another,  moll  com¬ 
monly  of  a  Bifhop,  or  of  a  Bifhop’s  Chancellor. 

SURSOLID-P/ar*?.  See  Place-folid. 

SURSOLID- Problem,  in  Mathematicks,  is  that 
which  cannot  be  refolved,  but  by  Curves  of  a 
higher  Nature  than  a  Conick  Seftion,  v.  gr.  In 
order  to  deicribe  a  Regular  Endec  agon,  or  Figure  of 
eleven  Sides  in  a  Circle,  ’tis  required  to  defcribe  an 
Ilofceles  T riangle  on  a  Right  Line  given,  whofe 
Angles  at  the  Bafe  fhall  be  Quintuple  to  that  at 
the  Vertex,  which  may  eafily  be  done  by  the  Inter- 
feftion  of  a  Quadratrix,  or  any  other  Curve  of  the 
fecond  Gender,  as  they  are  called  by  fome. 

SURVEYING  of  Land,  ox  Planometria ,  is  the 
Art  of  Meafuring  all  manner  of  Plane  Figures,  in 
order  to  know  their  fuperficial  Content ;  which 
how  to  do  Geometrically,  I  have  {hewed  all  along 
under  the  particular  Name  of  each  Plane  Figure. 
But  how  to  bring  this  to  Praftice,  fo  as  to  Mea- 
fure  the  Areas  of  Real  Lands,  Fields,  Grounds, 
&c.  by  the  help  of  proper  Inftruments,  is  what 
we  ufually  call  Surveying ;  and  this  is  what  is  de- 
fign’d  to  be  taught  under  this  Word.  The  Sur¬ 
veyor  being  furnifhed  with  a  good  Inftrument  to 
take  Angles,  as  a  well  made  Theodolite,  or  entire 
Brafs  Circle,  with  a-' well '  graduated  Limb,  and 
Telefcope  Sights,  as  alfo  with  a  well  divided  Pole- 
Chain,  an  Off- fet  Rod,  Station-Staves,  &c.  He 
may  proceed  after  thefe  or  fuch  like  Methods, 
which  a  little  Praftice  will  familiarize  to  him. 
j.  To  take  the  Plot  of  a  Field  at  one  Station  in  any 

Place  thereof ,  from  whence  you  may fee  all  the  Angles. 

VOL.  II. 


Suppofe  ABCDEF  to  be  a  Field ,  of  which 
you  are  to  take  the  Plot :  Having  fet  your  Inftru¬ 
ment  in  any  convenient  Place  thereof,  as  at  O  * 
and  let  Marks  or  Station-Staves  with  Paper  be  fet 
up  in  every  Angle:  Then  fet  your  Inftrument  fo 
that  the  Needle  hangdireftly  over  the  Meridian- 
Line  of  the  Chord ,  and  there  fcrew  faft  the  Inftru¬ 
ment. 


15 


Then  direft  your  Sights  to  A,  and  you  will  find 
the  Index  cutting  36°  45',  which  note  down  in 
your  Field-Book  in  the  fecond  Column  thereof,  and 
meafure  the  Diftance  from  O  to  A,  containing 
fuppofe  8  Chains  and  1  o  Links ,  which  fet  down 
alfo  in  the  third  Column  of  your  Field-Book. 

Then  direft  youx  Sights  to  B,  the  Index  cutting 
99  Deg.  15  Min.  and  the  Diftance  from  O  toB, 
is  8  Chains  and  7  5  Links,  both  which  fet  down  in 
your  Field-Book ,  as  before. 

Do  the  like  for  the  reft  of  the  Angles  from  O  to 
C,  D,  E,  and  F,  and  fet  them  down,  as  you  ob- 
ferve  them  with  their  Diftances  meafured  from 
the  Station,  as  you  fee  done  in  this  following  Ta¬ 
ble,  which  is  a  Copy  of  the  Field-Book ,  and  will 
fhew  you  the  Method  how  to  Note  down  your 
Obfervations. 


D.  M JCh. 

Lin. 

A 

36  45 

8 

10 

B 

99  15 

8 

75 

C 

163  15 

10 

65 

D 

212  00 

8 

53 

E 

287  15 

8 

G 

F 

342  00 

9 

55 

Having  thus  finifhed  your  Work  in  the  Field, 
the  next  Bufinefs  muft  be  to  Protraft  the  fame  ; 
that  is  to  lay  down  a  Plot  thereof  upon  Paper  or 
Parchment,  which  is  done  thus. 

Draw  a  Line,  as  N  S,  reprefenting  the  Meridian- 
Line ;  then  in  part  of  that  Line,  as  at  O,  make  a 
Point,  reprefenting  your  Place  of  ftanding  in  the 
Field ;  upon  this  Point  place  the  Centre  of  your 
Protractor,  fo  that  the  Diameter  thereof  may  be 
direftly  upon  the  Line  N  S. 

Then  againft  36°  45'  on  the  Limb  of  the  Pro- 
trader,  fet  a  Point  reprefenting  the  Degrees  of 
your  firft  obferved  Angle,  and  let  the  fame  be  done 
with  the  fecond  and  third  Obfervations. 

To  prick  off  the  4th,  viz.  212.  the  Protractor 
muft  be  turned  downwards,  becaufe  the  Degrees 
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are  greater  than  a  Semicircle.  Then  proceed  to 
protraft  the  reft  of  the  Angles. 

Then  take  away  the  Protraft  or,  and  laying  a  Ru¬ 
ler  to  the  Station-point  O,  draw  obfcure  Lines 
from  thence  to  thofe  Points,  on  which  Lines  fet 
their  refpedive  Meafures  from  your  Scale  ;  as  8 
Chains  10  Links  from  O  to  A,  and  8  Chains  7$ 
Links  from  O  to  B,  and  fo  of  the  reft,  as  you  have 
them  down  in  your  Field-Book. 

Then  connect  thefePoints  by  the  Lines  AB,BC, 
CD,  D  E,  E  F,  and  F  A,  fo  {hall  you  have  the 
true  Figure  of  the  Field. 

But  this  way  obliges  you  to  more  Meafuring  with 
the  Chain  than  is  needful,  and  therefore  is  not  fo 
good  for  Practice  in  moft  Cafes  as  another  I  {hall 
by  and  by  {hew  you  ;  only  it  hath  this  Advantage, 
That  you  may  foon  know  whether  you  have  taken 
your  Angles  truly ;  for  all  about  the  Point  o  = 
36°. 

Ti.  To  take  the  Plot  of  a  Field  at  one  Station ,  in  any 
Angle  thereof ,  from  whence  the  other  Angles  may 
he  feen. 

Let  A  B  C  D  E  F  G  be  the  Field,  and  F  the 
Angle  at  which  you  would  take  your  Obferva- 
tions. 


C 


Having  placed  your  Inftrument  at  F,  turn  it 
about  (the  North  Point  of  the  Card  from  you) 
'till  through  the  Sights  you  efpy  the  Mark  at  G  ; 
then  fallen  the  Inftrument,  and  move  the  Index 
'till  you  fee  the  Mark  at  A,  the  Deg.  cut  on  the 
Limb  being  20 ;  then  move  it  ’till  you  fee  B,  where 
it  cuts  40  Degrees :  Do  the  fame  at  C,  and  there 
it  cuts  60  Degrees ;  likewife  at  D  77  Degr.  and 
at  E  100  Degr.  All  thefe  Angles  note  down  in 
your  Field-Book ;  next  with  the  Chain,  meafure 
all  the  Lines  running  from  the  Station,  as  from  F 
to  G  14  Chains ,  60  Links ,  and  from  F  to  A,  18 
Chains  20  Links ,  and  of  the  reft,  as  you  fee  them 
in  this  Table. 


Ang. 

D. 

M. 

Ch. 

Lin. 

G 

00 

00 

'  H 

60 

A 

20 

00 

18 

20 

B 

4  O' 

00 

i& 

80 

s-  C 

60 

00 

23 

20 
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77 

00 

16 

95 

E 

100 

00 

8 
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To  protra ft  thefe  Obfervations. 

Draw  a  Line  at  pleafure,  as  G  F,  upon  which 
lay  the  Diameter  of  your  Protractor ,  with  the  Cen¬ 
tre  in  F  ;  then  make  Marks  at  every  Angle  round 
the  Protractor,  as  you  find  them  in  your  Field-Book 
viz.  againft  20,  40,  60,  77,  100  }  which  done) 
take  away  the  Protraftor ,  and  draw  Lines  F  A 
F  B,  F  C,  FD,  and  FE,  through  each  of  thefe 
Marks ;  on  which  Lines  lets  off  the  Diftances  by 
a  Scale,  as  you  find  them  in  your  Field-Book  j  and 
where  the  end  of  thofe  Diftances  fall,  let  there  be 
Lines  drawn  to  conned  them,  as  G  A,  A  B,  B  C 
C  D,  D  E,  EF,  and  F  G,  and  you  have  your 
Field  compleat. 

Note ,  That  you  may  as  well  take  the  Plot  ofa 
Field  at  one  Station,  Handing  on  any  Side 
thereof,  as  in  an  Angle. 

3.  To  take  the  Plot  c/Field  at  two  Stations ,  when 
the  Field  is  fo  irregular ,  that  from  one  Station 
you  cannot  fee  all  the  Angles . 

Let  CD  E  F  G  H I K  L  M N  O  be  the  Field, , 
in  which  from  no  one  Place  thereof  all  the  Angles 
may  be  feen.  Therefore  chufe  two  Places  for  your 
Stations,  as  A  and  B. 


*B 

Set  your  Inftrument  at  A,  and  look  through  the 
Sights  towards  your  fecond  Station  C,  and  then  fix: 
your  Inftrument.  And,  as  before  taught,  with 
the  Index  take  all  the  Angles  at  that  end  of  the- 
Field ,  as  CDEFGHIK,  and  meafure  the  Di- 
ftance  between  your  Inftrument  and  each  Angle, 
as  alfoc  the.  Dfttaace.  between-  the-  two-  Stations. 

Then 
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Then  remove  your  lnftrument  to  the  fecond 
Station  B,  and  having  made  it  faft,  fo  as  through 
the  Back-Sights  you  may  fee  the  firft  Station  A, 
take  the  Angles  at  the  end  of  the  Field ,  as 
NOCKLM,  and  meafure  their  Diftances,  as 
before:  All  which  being  done,  your  Field-Book 
'will  ftand  thus. 


Firjl  Station. 


D. 
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Ang. 
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00 

20 
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C 
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70 

I 
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00 
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70 
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00 
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The  Diftance  between  the  two  Stations  A  and  B 
is  31  Ch.  60  Lin. 

Second  Station. 


Aug. 

D.  M. 

Ch.  1 

Lin. 

N 

3 

3° 

4 

20 

O 

1 1 1 

00 

7 

00 

C 
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00 

15 

60 

K 
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00 

8 

40 

L 
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00 
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00 

M 
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00 

1 1 

20 

’till  you  fee  D,  and  Note  down  the  Degrees  there 
cut,  viz.  76  Degrees ;  do  the  like  at  E,  and  the 
Index  will  cut  124  Degrees:  This  done,  meafure 
round  the  Field ,  noting  down  the  Length  of  the 
Side-Lines  between  Angle  and  Angle. 

Then  your  Field-Book  will Jland  thus. 


Lines. 

Ch.  Lin. 

A  B 

B  B 

C  D 
D  E 

E  A 

14  00 

15  00 

7  00 

H  4° 
_i  4_°5 

Ang. 

D.  M. 

C 

68  00 

D 

76  00 

E 

1 24  00 

To  Protraft  this,  draw  a  Right  Line  at  adven¬ 
ture,  as  P  A  B  B,  whereon  fet  from  your  Scale 
3 1  Ch.  and  60  Links  (the  Diftance  between  the  two 
Stations)  making  Marks  with  the  Compafles,  as 
A  and  B  for  your  firft  and  fecond  Station. 

(Lay  the  Protractor  to  A,  the  North-end  of  the 
Diameter  being  towards  B,  and  mark  out  the  feve- 
ra:l  Angles  obferved  at  your  firft  Station,  draw 
Lines,  and  fet  off  the  Diftances  meafured. 

Do  the  fame  at  B,  the  fecond  Station ;  and  when 
you  have  marked  out  all  the  Diftances  between 
thofe  Marks,  draw  the  Bound-lines. 

Note,  If  a  Field  be  very  irregular,  you  may  af¬ 
ter  the  fame  manner  make  3,  4,  or  5  Sta¬ 
tions,  ifyoupleafe:  Though ’tis  much  better 
to  go  round  fuch  a  Field,  and  meafure  the 
Bounding-Lines. 

4.  To  take  the  Plot  of  a  Field  at  one  Station ,  in  an 
Angle  ("fo  that  from  that  Angle  you  may  fee  all  the 
other  Angles )  by  Meafuring  round  about  the  f aid 
Field. 

Suppofe  A  B  C  D  E  the  Field,  aid  A  the  Angle 
appointed  for  the  Station. 

Place  your  lnftrument  in  A,  and  turn  it  round 
’till  you  fee  (through  the  fixed  Sights )  the  Mark 
at  B  ;  then  fcrew  it  faft,  and  turn  the  Index  to  C, 
obferving  what  Degrees  are  there  cut  on  the  Limb, 
which  fuppgfe-  to  be  68  Degrees  j  turn  it  further. 


ToProtradt  which,  draw  the  Line  AB  as  you 
pleafe,  and  applying  the  Centre  of  the  ProtradtOr 
to  A  (the  Diameter  lying  upon  the  Line  AB) 
prick  off  the  Angles,  and  make  Marks,  through 
which  draw  Lines  AC,  AD,  and  A  E,  in  which 
you  may  find  the  Points  C,  D,  E,  by  the  Meafures 
taken,  as  you  have  them  in  your  Field-Book ,  and 
taken  off  a  Scale  ;  then  draw  the  Bounding-Lines, 
and  you  have  done. 

5.  *To  take  the  Plot  of  a  Park,  Wood,  a  very  great 
Common,  or  a  large  Champian  Field,  by  going 
round  about  the  fame ,  and  making  Obfervations 
at  every  Angle  thereof 

Let  ABCDEFG  be  a  large  Field  or  Wood, 
through  which  you  cannot  fee  to  take  the  Angles, 
but  muft  be  forced  to  go  round  the  fame. 


Place 


S  U  R 


S  U  R 


Place  your  Inftrument  at  the  Angle  A,  and  lay 
the  Index  on  the  Diameter  thereof,  moving  the 
Whole  Inftrument  about,  ’till  through  the  Sights 
you  fee  the  fecond  Angle  at  B,  and  there  fix  it : 
Then  turn  the  Index  about  backwards  ’till  you  fee 
the  Angle  at  G,  the  Index  cutting  97  Degrees, 
which  is  the  Quantity  of  the  Angle  G  AB  ;  mea- 
fure  the  Line  A  B,  it  contains  1 2  Chains ,  5  Links , 
which  fet  down  in  your  Field-Book. 

Then  remove  your  Inftrument  to  B,  the  Index 
lying  upon  the  Diameter ;  turn  it  about  ’till  you 
fee  the  Angle  at  C,  and  there  fallen  it;  and  turn 
the  Index  backwards  ’till  you  fee  the  Angle  at  A  ; 
then  fet  down  the  Degrees  cut  on  the  Limb,  and 
the  Meafure  of  the  Line  B  C  in  your  Field-Book. 

Remove  to  C,  D,  F,  and  G,  making  your  Ob- 
fervations  after  the  fame  manner ;  and  meafuring 
the  Length  of  every  Line,  they’ll  Hand  thus  in 
the  Field-Book. 


L 
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The  manner  of  Protracting  this,  is  nearly  the 
fame  as  before. 

How  to  difcover  tvhether  the  Angles  made  at  their 
fever al  Stations ,  be  truly  taken  or  not . 


Then  fet  up  Marks,  and  with  your  Off-fet  Rod 
or  Chain,  if  the  Diftance  be  large,  take  the  Di- 
ftance  between  the  Inftrument  ©,  and  the  Hedge 
A  B  ;  which  Diftance  fet  off  again  nigh  B,  and  fet 
up  Marks  at  D:  Likewife  take  the  Diftance  be¬ 
tween  ©  and  the  Hedge  A  C,  and  accordingly  let 
up  Marks  at  E.  Then  take  the  Angle  D  O  E,  which 
will  be  the  lame  as  the  Angle  B  A  C  :  Do  thus  for 
the  reft  of  the  Angles.  But  when  the  Lines  are 
meafured,  they  mull  be  meafured  of  the  fame 
Length  with  the  outfide  Lines,  as  the  Line  ©  D, 
meafured  from  g  to  f. 

7.  To  take  the  Plot  of  a  Field  or  IVood,  by  obferving 
near  every  Angle ,  and  meafuring  the  Dijlance  be¬ 
tween  the  Marks  of  Obfervation ,  by  taking  in 
every  Line ,  two  Off-fets  to  the  Hedge. 

Suppofe  A  B  C  D  to  be  a  Wood  or  a  Field  to 
be  thus  meafured. 


RULE. 

Multiply  1  Bo  Deg.  by  a  Number  lefs  by  2  than 
the  Number  of  Sides  or  Angles  in  your  Plot ,  the 
Product  fhall  be  equal  to  the  Sum  of  all  the  Angles 
obferved,  if  you  have  wrought  true,  otherwife 
not. 

Thus,  there  were  feven  Angles  or  Sides  in  the 
laft  Plot ;  therefore  I  multiply  180  by  5,  the  Pro¬ 
duct  is  900,  which  is  equal  to  all  the  Angles 
reckoned  in  the  infide  of  the  Plot :  For  the  out¬ 
ward  Angles  are  not  included  in  the  Rule. 

6.  To  meafure  parallel  to  a  Hedge  (when  you  cannot 
go  clofe  along  the  Hedge  itfelf )  and  alfo  in  fuch 
a  cafe>  how  to  take  your  Angles. 


Suppofe  A  B  C  to  be  a  Field,  and  for  the  Bulhes 
you  cannot  come  nigher  than  O  to  plant  your  In¬ 
ftrument. 


Let  Marks  be  fet  up  in  every  Angle,  not  regard¬ 
ing  the  Diftance  from  the  Hedges,  fo  much  as  the 
Convenience  for  planting  the  Inftument,  fo  as  you 
may  fee  from  one  Mark  to  another.  Then  begin¬ 
ning  at  O  1 ,  take  the  Quantity  of  that  Angle,  and 
meafure  the  Diftance  1 ,  2.  But  before  you  begin 
to  meafure  the  Line,  take  the  Off-fets  to  the  Hedge, 
viz.  the  Diftance  ©  e\  and  in  taking  of  it,  you 
mull  take  that  Line  ©  e  perpendicular  to  1,  2,  by 
direding  the  Diameter  of  your  Inftrument  towards 
2,  and  turning  the  Index  ’till  it  lie  upon  90  Degrees , 
which  then  will  point  to  what  place  of  the  Hedge 
to  meafure  to,  as  e :  Then  fet  the  Meafure  of  the 
Line  O  e  in  your  Field-Book  under  Title  Off-fet. 
So  likewife  when  you  come  to  2,  meafure  the  Line 
2,  3,  and  the  Off-fets  z 3  h :  Do  the  like  by  all 
the  reft  of  the  Lines  and  Angles  in  the  Field,  how 
many  foever  they  be. 

And  when  you  come  to  lay  this  down  upon  Pa¬ 
per;  firft  (as  before  direded)  protrad  the  Figure 
1  j2s3>4*  That  done,  fet  off  your  Off-fets^  as  you 
find  them  in  your  Field-Book ,  viz.  ©  e ,  and  ©  f 
perpendicular  to  the  Line  1,  2  ;  alfo  ©  g  and  ®b 
perpendicular  to  the  Line  2,3;  making  Marks  at 
e->f  S-,  b,  &c.  through  which  draw  Lines,  which 
Ihall  interfed  each  other  at  the  true  Angles,  and 
defcribe  the  true  Bound-Lines  of  the  Field  or 
Wood.  And  then  if  many  intermediate  Off-fets 
between  Angle  and  Angle  be  taken,  when  necef- 
fary ,  is  the  very  beft  and  moft  expeditious  Method 
of  Surveying. 

In  working  after  this  manner,  obferve, 

1  •  If  the  Wood  be  fo  thick,  that  you  cannot 
work  within  it,  you  may  then  perform  the  fame 
thing  by  going  on  the  outfide  round  the  Wood. 

2.  If  the  Diftances  are  fo  far,  that  you  cannot 
fee  from  Angle  to  Angle,  caufe  y6ur  Afliftant  to  fet 

up 
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up  a  Mark  fo  far  from  you  as  you  can  convenient¬ 
ly  fee  it,  as  at  n ;  meafure  the  Diftance  O  «,  and 
take  the  Off-fets  from  n  to  the  Hedge  ;  and  pro* 
eeed  on  the  Line  ’till  you  come  to  an  Angle. 

; 

8.  The  common  Way  ufed  by  Surveyors  for  taking  the 
Plot  of  a  Field  by  a  Chain  only. 

Suppofe  A  B  CD  EF  to  be  the  Field,  whofe 
Plot  is  required. 


i.  Meafure  round  the  Field,  and  note  down  in 
your  Field-Book  every  Side  thereof. 


2.  Reduce  your  Field  into  Triangles,  by  the 
Diagonals  AC,  A  D,  A  E,  which  meafure  and  fet 
down  in  your  Field-Book ;  as  fuppofe  them  to  ftand 
thus. 


Diagonals. 


I  1  Ch.Lin 

i  l  • 

A  C 1 3 3  70 

ADlzj  70 
A  E  4$  40] 


Sides. 


Ch.Lin. 

A  B 

12  50 

B  C 

23 

37 

C  D 

19 

30 

D  E 

20 

00 

E  F 

29  00 

F  A 

31 

5° 

To  Plot  which,  draw  a  Line  at  Pleafure,  as  A  C, 
Whereon  fet  off  33  Ch.  70  Links ;  then  with  the 
Meafures  of  the  Sides  A  B,  C  B,  compleat  the  T ri- 
angle  ABC.  v  1 

Alfo  with  the  Meafures  of  the  Diagonal  A  D, 
and  the  Side  CD,  compleat  the  Triangle  ADC, 
upon  the  fame  Bafe  C  A. 

Then  with  the  Meafures  of  the  Diagonal  A  E, 
and  the  Side  D  E,  make  up  the  Triangle  A  D  E. 

Laftly,  Upon  the  Bafe  A  E,  with  the  Meafures 
of  the  Sides  AF,  EF,  compleat  the  Triangle  AFE. 
So  you  have  the  true  Figure  of  the  Field,  confifting 
of  four  Triangles,  which  are  to  be  meafured  by 
the  Diredion  given  under  the  Word  Chain. 


3.  The  Practice  of  Surveying,  as  it  relates  to  divid¬ 
ing  of  Lands. 

T o  divide  a  T riangular  piece  of  Land  into  any 
Number  of  equal  and  unequal  Parts,  by  Lines  pro¬ 
ceeding  from  any  Point  afligned  in  any  Side  thereof. 

Let  A  B  C  D  be  the  T  riangular  piece  of  Land  * 
containing  60  Acres,  to  be  divided  between  three 
Men  :  The  firft  to  have  1 5  Acres,  the  fecond  20, 
and  the  third  25  Acres  ;  and  the  Lines  of  Divifion 
to  proceed  from  D. 


B 


then  divide  this  Bafe  into  3  Parts ;  thus,  faying,  If 
60  give  50,  What  fhall  15  give?  Anfwer,  iz 
Chains  50  Links  for  the  firft  Man’s  Bafe,  Which 
fet  from  A  to  E.  Again,  fay,  If  60  give  50,  What 
fhall  20  give?  Anfwer,  16  Chains  66  Links  for 
the  fecond  Man’s  Bafe,  which  fet  off  from  E  to  F  ; 
Then  the  third  Man’s  Bafe  rauft  be  20  Chains  84. 
Links,  viz.  from  F  to  C.  This  done,  draw  an 
obfeure  Line  from  E  to  the  oppofite  Angle  B,  and 
from  E  and  F  draw  the  Line  E  H  and  F  G  pa¬ 
rallel  to  B  D.  Laftly,  from  D,  draw  D  H  and 
D  G,‘  which  (hall  divide  the  Triangle  into  three 
fuch  Parts  as  were  required. 

10.  To  divide  a  Triangular  Piece  of  Land. ,  accord¬ 
ing  to  any  Proportion  given ,  by  a  Line  drawn  par  air 
lei  to  one  of  the  Sides. 

A  B  C  is  the  Triangular  Piece  of  Land,  con¬ 
taining  60  Acres,  the  Bafe  A  C  is  50  Chains :  This 
Piece  of  Land  is  to  be  divided  between  two  Men, 
by  a  Line  drawn  parallel  to  B  C,  in  fuch  Propor¬ 
tion,  that  one  have  40  Acres,  the  other  20. 

B 


1.  Divide  the  Bafe,  as  has  been  before  taught, 
and  the  Point  of  Divifion  fhall  fall  in  D.  AD  is 
33  Chains  33  Links;  DC  16  Chains  67  Links. 

2.  Find  a  mean  Proportion  between  A  D  and 
A  C,  by  multiplying  the  whole  Bafe  50  by  AD 
33,  33,  the  Produft  is  16665000,  of  which  Sum 
extract  the  Square  Root,  ’twill be  40  Ch.  82  Links, 

L  which 
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which  fet  from  A  to  E ;  then  draw  E  T  parallel 
to  B  C»  fo  the  Triangle  is  divided  as  required. 

i- 

n.  To  reduce  a  Trapezia  into  a  Triangle ,  by  Lines 
drawn  from  any  Angle  thereof 


Let  ABCD  be  the  T rapezia  to  be  reduced  into 
a  Triangle,  and  B  the  Angle  afligned. 


Dra^v  the  obfcure  Line  B  D,  and  draw  CE  pa¬ 
rallel  to  DB;  produce  the  Bafe  AD  to  E,  and  draw 
BE,  which  (hall  make  the  Triangle  BAE  equal 
to  the  Trapezia  ABCD. 

Now  fo  divide  this  Trapezia  according  to  any 
afligned  Proportion,  is  no  more  but  to  divide  the 
Triangle  ABE,  as  before  taught,  which  will  alfo 
divide  the  Trapezia * 

Example • 

Suppofe  the  Trapezia  A  B  C  P,  containing  1 24 
Acres,  3  Rods,  and  8  Perches,  is  to  be  divided 
between  two  Men  ;  the  firft  to  have  50  Acres, 
a  Rods,  and  3  Perches  j  the  other  74  Apres,  1  Rod, 
and  5  Perphes,  and  the  Line  of  Divifion  to  prqceed 
from  B. 

Firjl ,  Reduce  the  Shares  into  Perches,  and  ’twill 
be  8083  for  the  firft  Man,  and  11885  Perches  for 
the  fecond  Man’s  Share. 

Secondly ,  Meafure  the  Bafe  of  the  Triangle,  ws. 
A  E,  78  Chains  00  Links. 

Then  lay.  If  19968,  the  whole  Content,  give 
for  its  Bale  7 8  Chains.  What  fhall  8084,  the  firft 
Man’s  Part,  give  r  Anfwer,  31  Chains%  5  2  Links } 
which  fet  off  from  A  to  F,  draw  the  Line  F  B,  fo 
you  divide  the  Trapezia  as  defired :  The  Triangle 
ABF  being  the  firft  Man’s  Portion,  and  the  Tra¬ 
pezia  B  C  F  D,  the  fecond’s. 

12.  To  divide  an  irregular  Plot  of  any  Number  of 

Sides ,  according  to  any  Proportion  given ,  by  a 

freight  Line  drawn  through  it. 

As  fuppofe  the,  FieW  ABCDE  contain  46Acres, 
to  be  divided  in  Halfs  between  two  Men,  hy  a  Line 
proceeding  from  A. 
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Firft:  draw  a  Line  at  pleafure  through  the  Figure 
as  A  F  ;  then  caft  up  the  Content  of  either  Half, 
and  fee  what  it  wants,  or  what  it  is  more  than  the 
true  Half  fhould  be. 

Thus  I  caft  up  the  Content  of  AE  G,  and  find 
it  to  be  but  1 5  Acres ;  whereas  the  true  Half  is 
23  Acres  j  8  Acres  being  in  the  Part  ABCDG 
more  than  in  A  E  G ;  therefore  I  make  a  Triangle 
containing  8  Acres,  and  add  it  to  A  E  G,  as  the 
T riangle  A  G  I ;  then  the  Line  A I  parts  the  Fi¬ 
gure  into  equal  Halfs. 

Thus  you  may  divide  any  Piece  of  Land  of  ne¬ 
ver  fo  many  Sides  and  Angles,  according  to  any 
Proportion,  by  ftreight  Lines  drawn  through  it, 
with  as  much  Certainty,  and  more  expeditioufly 
than  by  any  other  way  yet  known. 

Another  Example  will  make  all  plain. 

Suppofe  the  following  Field,  containing  27  A- 
cres,  is  to  be  divided  between  three  Men,  each 
to  have  9  Acres,  and  the  Lines  of  Divifion  to  run 
from  a  Pond  to  a  Field,  fo  every  one  may  have  the 
Benefit  of  the  Water,  without  going  over  one 
another’s  Land. 

Firft,  from  the  Pond  ©  draw  Lines  to  every 
Angle-,  as  ©A,  ©  B,  ©  C,  0  D,  ©  E ;  and  then 
the  Figure  is  divided  into  5  Triangles,  each  of 
which  Meaftire,  and  put  the  Contents  down  fe- 
verally  ;  which  Contents  reduce  into  all  Perches, 
and  fo  will  the  Triangle 

r  A  0  B  D  n  674 
\B  ©  C  (  \  300 

*^C  ©  D^ be  1238 
J  D  ©  E  C  J  91 1 
^E  qF  J  1107 


Perches. 


The 
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The  whole  Content  being  4320  Perches,  or  27 
Acres,  each  Man’s  Proportion  being  1440  Per¬ 
ches. 

From  O  to  any  Angle  draw  a  Line  for  the  Di- 
vilion-Line,  as  O  A  :  then  confider  that  the  firft 
Triangle  A  O  B  is  but  674  Perches,  and  the  fe- 
cond  Triangle  B  O  C  390,  both  together,  but 
1064  Perches,  lefs  by  376  than  1440,  one  Man’s 
Portion.  You  muft  therefore  cut  off  from  the 
third  Triangle  C  O  D,  376  Perches  for  the  firft 
Man’s  Dividing-Line,  which  thus  you  do  :  The 
Bafe  D  C  is  18  Chains,  the  Content  of  the  T ri- 
angle  1238;  fay  then.  If  1238  Perches  give  bare 
1 8  Chains,  What  (hall  376  Perches  give  ?  Anfwer, 
5  Chains,  45  Links ;  which  fet  from  C  to  F,  and 
drawing  O  F,  you  have  the  firft  Man’s  Part,  viz. 
A  O  F. 

Then  fee  what  remains  of  the  Triangle  C  O  D, 
376  being  taken  out,  and  you’ll  find  it  to  be  86z 
Perches,  which  is  lefs  by  578  than  1440. 

Therefore  from  the  Triangle  D  G  E  cut  off  578 
Perches,  and  the  Point  of  Divifion  will  fall  in  G. 
Draw  the  Line  O  G,  which  with  O  A  and  G  F, 
divides  the  Figure  into  three  equal  Parts. 

f  >» 

13.  To  take  the  Horizontal- Line  of  a  Hill. 

When  you  meafure  a  Hill,  you  muft  meafure 
the  Superficies  thereof,  and  accordingly  caft  up  the 
Contents.  But  when  you  Plot  it  down,  becaufe 
you  cannot  make  a  Convex  Superficies  upon  the 
Paper,  you  muft  only  Plot  the  Horizontal- Line  or 
Bafe  thereof,  which  you  muft  fhadow  over  with 
the  Refemblance  of  a  Hill.  That  Horizontal  or 
Bafe-Line  is  found  after  this  manner. 

Suppofe  A  B  C  D  a  Hill,  whofe  Bafe  you  would 
know. 


E 


S  U  R 


Your  Inftrument  being  placed  at  A,  caufe  a 
Mark  to  be  fet  up  at  B,  fo  high  above  the  top  of 
the  Hill  as  the  Inftrument  ftands  from  the  Ground 
at  A  ;  then  take  the  Angle  BAD,  58  Deg.  mea¬ 
fure  the  Diftance  AB,  16  Chains,  80  Links :  Then 
fay, 

As  Rad.  :  AB  ::  S,  BAD:  AD. 

S,  900,  00'  :  16  Ch.  80  Lin.  ::  S,  320,  oo' 
8  Ch.  90  Lin. 

Then  remove  your  Inftrument  to  B,  and  take 
the  Angle  C  B  D,  46  Deg.  meafure  the  Diftance 
B  C  2 1  Chains ;  then  fay, 

As  Rad. :  B  C  : :  S,  C  B  D  :  D  C. 

S,  9od,  :  21  Ch.  :  :  S,  46d  :  15  Ch.  12  Links. 

The  15,  1 2  added  to  8,  90,  makes  24  Chains 
2  Links,  for  the  whole  Bafe  A  C. 

Other  wife  thus. 

Take  the  Angles  BAC  5 8d.  and  ABC  78  Deg. 
fub tracft  thefe  two  from  180  Deg.  there  will  remain 
the  Angle  C  44  Deg.  meafure  A  B,  then  fay, 

AsS,  C  :  AB  : :  S,  B  :  A  C. 

14.  To  find  the  Content  of  your  Field  in  Acres  and 
Parts  of  an  Acre. 

Since  Mr.  Gunter’s  4  Pole  Chain,  all  along  here 
ufed,  is  fuppofed  to  be  divided  into  100  equal 
Parts  or  Links  •,  and  that  every  Acre  contains  160 
Square  Perches  or  Poles.  Therefore  160  Perches 
X  into  160  Perches,  =  a  Square  Acre.  But  the 
Chain  being  decimally  divided,  fo  that  in  one  4 
Pole  Chain  there  are  1 00  Links ;  therefore  1  o 
Square  Chains  muft  make  an  Acrej  that  is,  an 
Acre  will  contain  10000  Links. 

Suppofe  therefore  the  Bafe  of  any  Triangle  in 
my  Plot  were  27  Chains  53  Links,  whofe  Area 
in  Acres  and  Parts  of  an  Acre  I  would  find  by  mul¬ 
tiplying  its  half  Altitude  8  Chains  25  Links,  into 
that  Bafe  or  Side :  Work  juft  as  in  Decimals,  thus  $ 

•  '  \  -i  It  c  t  j  ■,  I  U I  *  :  -  *  &  .  ■ 

C.L. 

27  53 
8  25 


13765 

55o6 

22024 


22J71  225 


Only  from  the  Product  I  cut  off  five  places  ( or 
which  is  all  one,  Divide  it  by  10000)  there  re¬ 
mains  22  Acres  .71225.  To  reduce  which  Deci¬ 
mal  Fradlion  .71225  into  Roods  and  Perches,  I 
confider  that  there  are  4  Roods  in  an  Acre  j  there¬ 
fore  I  multiply  by  4,  and  cut  off  5  Places  as  be¬ 
fore. 

.712,25 

4 


2^4900 

This 
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This  gives  me  2  Rod  and  this  Fra&ion; 

84900 

40 


33|96ooo 

which  I  multiply  by  40,  becaufe  there  are  40  Per 
ches  in  a  Rod,  and  the  Product  is  33  96000,  from 
whence  cutting  off  5  Places,  as  before, it  gives  me 
33  Perches.  So  the  whole  Content  is  22  Acres, 

2  Rods,  33  Perches.  See  the  Word  Chain. 

Knowing  the  Content  of  a  Piece  of  Latid ,  to  find 
what  Scale  it  is  was  plotted  by. 

Firft,  By  any  Scale  meafure  the  Content  of  the 
Plot ;  then  fay. 

As  the  Content  found,  is  to  the  Square  of  the 
Scale  I  tried  by  j 

So  is  the  true  Content  to  the  Square  of  the  true 
Scale  it  was  plotted  by. 

As  fuppofe  there  is  a  Plot  of  a  piece  of  Land 
containing  1  o  Acres ,  and  I  meafure  it  by  the  Scale 
of  1 1  in  an  Inch ,  and  find  it  to  contain  1 2  Acres  -XV 
of  Acre. 

Then  fay, 

As  1 2  To-:  1 21  (=)  Sq.)  : :  10  :  103. 

And  the  Square  Root  of  1 00  is  1  o  ;  therefore  I 
conclude  that  Plot  to  be  made  by  a  Scale  of  10  in 
an  Inch; 

jHozu  to  change  Cufiomary  Meafure  intoStatute  Mea¬ 
fure,  and  the  contrary. 

Say,  As  the  Square  of  one  fort  of  Meafure,  is 
to  the  Square  of  the  other  : 

So  is  the  Content  of  the  one,  to  the  Content  of 
the  other. 

Thus :  Suppofe  a  Field  meafured  by  a  Perch  of 
18  Foot  contain  1 00  Acres ,  How  many  Acres  fhall 
the  fame  Field  contain  by  a  Perch  of  1 6  Foot  2  ? 

Say,  If  the  Square  of  16  \  Foot,  viz.  272,  25, 
give  the  Square  of  18,  viz.  324,  What  fhall  100 
Acres  Cufiomary  give  ?  Anfwer,  1 1 9  -/0-  Statute- 

SURVEYING-SW^,  the  fame  with  Reducing- 
Sxale. 

SURVIVOR,  in  Law,  fignifies  the  longer  Liver 
of  two  ‘Joint -Tenants,  or  of  any  two  joined  in  the 
Right  of  any  thing. 

SUSPENSION,  or  Sufpenfe,  is  a  Temporal  Stop 
of  a  Man’s  Right;  as  when  a  Seignory,  Rent,  &t. 
by  reafon  of  the  Unity  of  Poffeffion  thereof,  and 
of  the  Land  out  of  which  they  ifl'ue,  are  not  inejje 
for  a  Time,  and  tunc  dormiunt ,  but  may  be  revived 
or  awaked,  and  fo  differs  from  Extinguifhment, 
which  dies  for  ever.  And  fometimes  this  Word 
Sufpenfion  is  u fed  in  Common  Law,  as  it  is  in  the 
Canon  Law,  pro  minori  Excommunicatione. 

SUSPENSION,  in  Mecbanicks,  as  the  Points 
of  SufpenfiSn  in  a  Balance  are  thofe  Points  in  the 
Axis  or  Beam,  wherein  the  Weights  are  applied, 
or  from  which  they  are  fufpended. 

SUSPENSOR  Tefiiculi,  theNameofa  Mufcle, 
otherwife  called  Cremafler ;  which  fee. 

SUSPENSORIUM,  is  a  Ligament  of  the  Penis, 
firft  dilcovered  by  our  Accurate  Mr.  Cowper  the  Sur¬ 


geon.  It  rifeth  from  the  Anterior  Part  of  the 
OJJa  Pubis,  and  fix’d  to  the  upper  Part  of  the  Dor - 
fum  Penis,  on  each  fide  its  great  Vein.  Its  Ufeisto 
aflift  the  Mufculi  Erigentes  in  their  Action. 

SUSPIRAL,  a  Spring  of  Water  that  pafies  un¬ 
der  Ground  towards  a  Conduit  or  Ciftern ;  alfo 
a  breathing  Hole  or  Ventiduct. 

SUTURAalfo  is  a  Connexion  of  the  Sides  or 
Lips  of  a  Wound.  This  is  of  two  forts:  Adtual, 
which  is  done  with  a  Needle  of  a  triangular  Point, 
a  Pipe,  or  Cane,  and  waxed  Thread  :  Firft  in  the 
middle  of  the  Wound  you  muff  few  it  together 
with  a  double  Thread,  and  having  made  a  Knot, 
cut  it  off ;  the  relt  of  the  Wound  muff  be  fewed 
up  with  fingle  Thread :  Care  muff  be  taken  that 
the  Stitches  are  not  fet  too  wide,  nor  too  clofe, 
efpecially  not  too  clofe,  that  there  may  be  room 
for  any  corrupt  Matter  bred  in  the  Wound  to  work 
out.  The  other  fort  of  Suture  is  much  like  the 
Way  that  the  Skinners  ufe  to  few  Skins  together  : 
This  is  proper  in  Wounds  of  the  Inteftines,  and  in 
Cuts  of  the  Veins  and  Arteries. 

Alfo  the  Junctures  of  the  Parts  of  the  Shells  of 
Fifhes  to  one  another,  are  called  Sutures. 

SUTURA  Ojfium,  a  Suture  in  the  Junftureo? 
the  Bones  of  the  Skull,  like  the  Teeth  of  Saws 
meeting  together.  Thofe  which  join  the  Parts  of 
the  Skull  to  the  Bones  of  the  upper  Jaw,  are  of  3 
forts ;  the  Tranfver falls,  the  Ethmoidalis ,  and  the 
Sphcvnoidalis ;  which  fee  under  thofe  Words.  The 
Sutures  joining  the  Parts  of  the  Skull  are  4 :  The 
Coronalis,  Lambdoidalis ,  Sagittalis,  and  Squam - 
mofa  ;  which  fee. 

SWABBER,  the  Title  of  an  inferior  Officer 
aboard  a  Man  of  War,  whofe  Office  it  is  to  fee 
that  the  Ship  be  kept  neat  and  clean  ;  in  order  to 
which,  he  is  to  fee  her  wafhed  well  once  or  twice 
a  Week  at  leaft,  efpecially  about  the  Gun- walls 
and  Chains.  He  ought  to  burn  Pitch  or  fome 
fuch  thing  now  and  then  between  Decks,  to  pre¬ 
vent  ,  Infection  ;  and  to  acquaint  the  Captain  of 
fuch  as  are  Nafty  and  Offeniive. 

SWAINMOTE,  or  Swannimote ,  fignifies  a 
Court  touching  Matters  of  Foreft,  and  held  by  the 
Charter  of  the  Foreft  thrice  in  the  Year,  before 
the  Vender or s  as  J udges.  And  it  is  as  incident  to 
a  Foreft,  as  Court  of  Pye-powder  to  a  Fair. 

SWALLET,  in  the  Lead- Mines  in  Mendip,  is 
their  Term  for  a  Quantity  of  Water  which  breaks 
in  upon  them  in  their  Work ;  when  they  meet 
with  it,  they  drive  an  Adit  on  a  Level  ’till  it  is 
dry.  See  Lead. 

SWALLOW- Tail,  in  Fortification,  is  a  Jingle 
Tenaille ,  that  is  narrower  towards  the  Place  than 
towards  the  Country.  See  Queue  d'yronde. 

SWATH,  in  Surgery,  a  long  and  broad  Band 
to  bind  up  any  difeafed  Member  or  Part. 

SWEAT,  in  Medicine,  is  a  Moifture,  which 
iffues  out  of  the  Pores  of  the  Skins  of  Animals ; 
through  either  too  much  Heat,  Exercife  or  Weak- 
nefs ;  or  by  reafon  of  the  Actions  of  thofe  Medi¬ 
cines,  call’d  Sudorificks.  It  is  either  the  confequence 
of  an  Acceleration  of  the  Motion  of  the  Blood,  by 
Stimuli  or  Exercife,  or  of  a  Relaxation  of  the 
Pores  of  the  Cutis-,  by  means  of  either  of  which, 
that  matter  which  before  did  Preffure  infenfible, 
is  now  rendered  Infenfible. 

SWEEP.  The  Seamen  call  the  Mold  of  a  Ship 
when  fhe  begins  to  compafs  in  at  the  Rungheads, 
the  Sweep  of  her ;  or  the  Sweep  of  the  Futtock. 

SWEEP- 
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SWEEPING,  at  Sea,  fignifies  dragging  along 
the  Ground,  at  the  Bottom  of  the  Sea,  or  Chan¬ 
nel,  with  a  Three- fluked  Grapnel,  to  find  fome 
Hawfer  or  Cable ,  which  is  flipped  from  an  Anchor. 

SWEETBREAD.  See  Pancreas. 

SWIFT  in  Motion ,  a  Planet  is  faid  to  be  fo, 
when  by  its  own  proper  Diurnal  Motion,  he  ex¬ 
ceeds,  or  moves  further  than  his  mean  Diurnal 
Motion  :  Slow  in  Motion ,  is  when  his  Motion  hap¬ 
pens  to  be  lefs  than  his  mean  Motion. 

SWIFTERS,  in  a  Ship,  are  Ropes  belonging 
to  the  Main- malts,  and  Fore-mafts,  and  help  to 
fuccour  or  ftrengthen  the  Shrowds,  and  to  keep  the 
Malts  Itiff :  They  have  Pendants  faltened  under 
the  Shrowds  at  the  Head  of  the  Malts,  with  a  dou¬ 
ble  Block,  through  which  the  Swifter  is  reeved  ; 
which  at  the  Jlanding  Part  hath  a  Angle  Block  with 
a  Hook,  hitched  into  a  Ring  at  the  Chain  Wale  ; 
and  fo  the  Fall  being  haled  up,  helps  to  ftrengthen 
the  Malt,  and  it  is  belayed  about  the  Timber- 
heads  of  the  lower  Rails  aloft. 

SWIFTING  of  a  Boat,  is  compaflingher  Gun¬ 
wale  round  with  a  good  Rope,  to  ftrengthen  her 
in  a  Strefs  of  Weather,  that  fhe  be  not  fhattered 
by  the  Violence  or  the  Sea. 

SWIFTING  of  a  Ship,  is  either  bringing  her 
a-ground,  or  upon  a  Careen  ;  for  then  they  ufe  to 
Swift  the  Majls ,  to  eafe  and  ftrengthen  them,  that 
all  the  Weight  may  not  hang  by  the  Head  ;  which 
is  done  by  laying  fall  all  the  Pendants  of  the  Swif¬ 
ter*  and  Tackles  (with  a  Rope)  clofe  to  the  Mali, 
and  as  near  to  the  Blocks  as  can  be  ;  and  then  to 
carry  forward  the  Tackles,  and  there  to  Bowfe ,  or 
hale  them  down  as  hard  and  taught  as  is  poflible : 
So  that  the  Sea  Word  of  Command  here,  is. 
Ho  !  Bowfe  Men  !  All  this  is  done  all'o  to  keep  the 
Mali  from  riling  out  of  the  Step. 

SWIFTING  the  Capfian-Bars^  is  ftraining  a 
Rope  all  round  the  outer  Ends  of  the  Capjlan-Bars , 
in  order  to  ftrengthen  them,  and  make  them  bear 
all  alike,  and  together,  when  the  Men  heave  or 
work  there. 

SWING-WHEEL,  in  a  Royal  Pendulum- 
Clock,  is  that  Wheel  which  drives  the  Pendu¬ 
lum  :  This  Wheel  in  a  Watch  is  called  th t  Crown- 
Wheel^  as  alfo  in  a  Balance- Clock. 

SYCOSIS  [  CUkUHTIC)  Gr .]  is  an  Excrefcence  of 
the  Flefh  about  the  Fundament ;  ’tis  alfo  an  Ul¬ 
cer,  fo  called  from  the  Refemblance  of  a  Fig ;  this 
is  of  two  kinds,  one  hard  and  round,  the  other 
foft  and  flat ;  out  of  the  hard  ifiues  a  very  fmall 
Quantity  of  glutinous  Matter ;  out  of  the  moift 
proceeds  a  greater  Quantity,  and  of  an  ill  fmell : 
Thefe  Ulcers  grow  in  thofe  Parts  only  which  are 
covered  with  Hair  ;  the  hard  and  round  chiefly  in 
the  Beard;  the  moift  for  the  moft  part  in  the 
Scalp.  Blanchard. 

SYDERATION.  See  Apoplexy. 

SYDERIAL  Tear.  See  Tear. 

SYLLEPSIS  [«■«»* 4'*<,  Gr.]  or  Conceptio  (in 
Grammar)  is  when  the  Senfe  of  an  Exprefiion  is  to 
be  conceived  otherwife  than  is  imported  by  the 
Words ;  and  fo  the  Conftrudion  is  made  accord- 
ingly,  as  fome  define  it.  But  V ojfius  faith,  ’tis  an 
Agreement  of  a  Verb  or  an  Adjedive,  not  with 
that  Word  which  is  moft  near,  but  with  that 
which  is  moft  worthy,  honourable,  &e.  in  any 
Sentence,  as  Rex  &  Regina  beati. 

SYLLOGISM  Gr.]  an  Argu¬ 

ment  or  Form  of  Reafoning,  which  confiftsof  three 
Propofitions,  which  have  this  Property,  that  the 
Vo  l.  II. 


Conclufion  follows  neceflarily  from  the  two  Pre- 
mifes  ;  fo  that  if  the  firft  and  fecond  Propofitions 
are  granted,  the  Conclufion  mult  be  granted  in 
like  manner,  and  the  whole  allowed  to  be  De- 
monftration. 

SYMBOLS.  See  Characters. 
SYMMETRAL,  the  fame  with  Commenfu- 
rable. 

SYMMETRY  [yvo.mrfiu,  Gr.]  isufuafly  taken 
in  Architecture  for  the  Proportion  required,  accord¬ 
ing  to  the  Rules  of  Geometry ,  to  make  all  the  Parts 
of  any  Strudure  compleately  agree  to,  and  with 
the  Whole. 

SYMPATHETICAL  Inks, ,  are  fuch  as  can 
be  made  to  appear  or  difappear  very  fuddenly  by 
the  Application  of  femethmg  that  feems  to  w7ork 
by  Sympathy. 

There  are  fome  ways  of  preparing  Inks  of  this 
Kind,  which  are  really  wonderful  and  furprizing, 
as  well  as  curious  and  diverting. 

The  Experiments  are  thefe. 

Take  of  good  unflaked  Lime,  two  or  three 
Parts,  according  to  the  Strength  and  Goodnefs  of 
the  fame,  and  one  Part  of  Yellow  Orpiment  (which 
to  powder,  had  belt  be  wrapt  up  in  a  thick  Paper, 
and  fo  beaten,  to  prevent  the  dangerous  Steams 
that  may  affed  the  Head)  both  thefe  being  pow¬ 
der’d  and  mix’d,  put  to  them  15  or  16  times  as 
much  Water  in  weight  as  there  was  of  Orpin: 
Stop  the  Viol  well  with  Cork  and  Bladder,  and 
fet  it  in  warm  Embers,  or  fome  fuch  Place ;  fhak- 
ing  the  Viol  now  and  then  for  4  or  5  Hours  ;  then 
warily  decant  the  clear  Part,  or,  which  is  better, 
filtrate  it. 

In  the  mean  Time  burn  a  piece  of  Cork  through¬ 
ly  ;  and  when  it  is  well  inflamed,  quench  it  in 
common  Water  (or  which  is  better.  Aqua  Vitee , 
or  Brandy)  and  by  this  means  reducing  of  it  to  a 
friable  Coal,  grind  it  with  a  fufficient  quantity  of 
fair  Water,  in  which  you  have  diflolved  a  little 
Gum-Arabick ,  and  fo  it  will  make  a  Liquor  as 
black  as  common  Ink,  which  will  ferve  very  well 
to  write  any  thing  with. 

While  thefe  are  doing,  diflolve  in  three  times  as 
much  diftilled,  or  ftrong  Vinegar,  over  warm  Em¬ 
bers,  a  Quantity  of  Red-Lead  (or  Minium )  or  of 
Saccharum  Saturni ,  in  three  times  as  much  Water, 
for  3  or  4  Hours,  or  ’till  you  find  the  Liquor  have 
a  very  fweet  Tafte.  This  will  likewife,  as  the  firft 
Liquor,  be  clear  as  common  Water. 

All  things  being  thus  ready  (for  you  muft  be 
pretty  quick  at  itj  write  on  a  piece  of  Paper  what 
you  will,  with  this  laft  Liquor,  with  a  clean,  or 
new  -  Pen,  and  when  it  is  dry,  nothing  will  ap¬ 
pear. 

Then  over  that  place  write  with  the  Ink  you 
made  of  the  Cork,  what  youpleafe;  it  will  look 
juft  as  if  it  had  been  written  with  common  Ink, 
which  let  dry ;  then  dipping  a  fmall  piece  of  Rag, 
or  Sponge,  in  the  firft  Liquor,  rub  it  on  the  Place 
written,  and  you  will  immediately  fee  the  black 
Writing  vanifli,  and  that  written  with  the  Invifible 
Ink,  appear  Black  and  Legible. 

Take  alfo  a  Book  4  or  5  Inches  thick,  and  wri¬ 
ting  on  the  firft  blank  Leaf  with  the  laft  Liquor, 
or  the  Invifible  Ink  ;  or  putting  in  there  a  Paper  fo 
written,  turn  to  the  other  end  of  the  Book,  and 
rub  there  with  a  Rag  dipt  in  the  firft  Liquor,  on 
that  part  that  is  as  nearly  as  you  can  guefs,  oppo- 
fite  to  the  Writing,  and  leave  alfo  the  Rag  there ; 
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Andover  it  clap  a  folded  Paper,  and  nimbly  (hut¬ 
ting  the  Book,  ftrike  4  or  5  good  Strokes  on  it 
with  your  Hand;  and  then  turning  it  t’other  lide 
uppermoft,  clap  it  into  a  Prefs,  or  lay  it  between 
two  Boards  with  a  good  Weight  on  it  for  a  Quar¬ 
ter  of  an  Hour  (or  half  that  time  will  do)  then  tak¬ 
ing  it  out,  you’ll  find  the  Writing  black  and  le¬ 
gible,  which  was  written  with  the  invifible  Ink. 

&  This  Procefs,  Mr-  Boyle  communicated  in  his 
Hi  dory  of  Gold,  p.  322-  and  afterwards  Letnery 
publilhed  it  in  his  Course  of  Cbymijlry ,  with  the 
Addition  of  the  latter  Experiment.  . 

By  whofe  help  we  may  endeavour  at  a  Solution 
of  thefe  ftrange  Experiments,  if  we  confider  ; 

1.  That  the  firft  of  thefe  Liquors  is  a  Mixture 
of  the  Alkalizate,  and  fiery  Salt  of  Quick-lime, 
with  the  Sulphureous  Subftance  of  the  Orpin . 
which  is  a  kind  of  Arfenick. 

2.  That  the  Blacknefs  of  the  Ink,  which  is  the 
fecond  Liquor,  proceeds  only  from  the  porous, 
light,  and  footy  Parts  of  the  Cork  ;  which  are  its 
Oily  Parts  very  much  rarified. 

3.  That  the  laft  Liquor  (or  the  invifible  Ink) 
only  the  Parts  of  the  Lead  held  up  imperceptibly 
in  the  acid  Liquor  of  Vinegar. 

Hence  then,  the  Reafon  of  the  difappearing  of 
the  Ink  in  the  firft  Experiment,  is  from  the  pene¬ 
trating  Parts  of  the  firft  Liquor,  which  confifting 
of  an  Alkalizate  Salt,  and  a  penetrating  Oil,  or 
Sulphur,  doth  make  a  kind  of  Soap,  which  foon 
diffolves  the  rarify’d  F uliginofity  of  the  Ink,  as 
common  Soap  takes  away  greafy  Spots  out  of 
Cloaths,  &c. 

And  the  invifible  Ink  then  appears  Black,  be- 
caufe  the  Edges  of  the  acid  Liquor  that  hold  the 
Parts  of  the  Lead  diffolved,  being  now  broken  by 
its  Conflict  with  the  Alkali  of  the  firft  Liquor ; 
the  Parts  of  the  Lead  are,  as  it  were,  precipitated 
on  the  Paper,  and  fo  appear  in  their  proper  Co¬ 
lour,  which  is  Black. 

So  that  the  vifible  Ink  difappears,  becaufe  its 
black  Parts  are  difiolved ;  and  the  Invifible  doth 
appear*  becaufe  its  diffolved  Parts  are  revived,  or 
reftored. 

The  fecond  Experiment  /hews  the  f  range  piercing 
Subtilty  of  the  firjl  Liquor. 

You  had  beft  make  all  the  Liquors  in  different 
Places,  left  they  Ihould  mingle,  and  fo  fpoil  the 
Experiment,  as  I  have  known  them  fometimes  do. 

*  Experiment  the  Third. 

Difl’olve  a  little  white  or  green  Vitriol  in  Wa¬ 
ter  ;  and  then  write  with  a  clean  Pen  with  the 
Solution,  nothing  will  appear. 

Boil  Galls  in  Water,  and  dip  a  Rag  of  Linnen 
in  the  Decodtion,  and  with  it  rub  the  Place  before 
written,  and  it  will  appear  Black  and  Legible. 

But  if  you  rub  over  it  with  a  Feather,  or  a  Rag 
dipt  in  Spirit  of  Vitriol  (or  its  Oil)  the  Letters 
will  difappear  again. 

Dip  another  Rag  in  Oil  of  Tartar  per  Deliquium , 
and  rub  on  the  Place,  the  Letters  will  appear  again , 
but  of  a  yellowifh  Colour.  Lemtry’s  Chymijlry , 
laji  Edit.  pag.  330. 


REASONS. 

The  Coagulum  of  the  Vitriol  and  Galls ,  is  the 
Caufe  of  the  firjl  Blacknefs  (as  is  feen  in  making 
common  Ink )  which  the  acid  Spirit  of  Vitriol  dif¬ 
folves ,  and  fo  the  Letters  difappear :  But  the  Oil  of 
Tartar  breaking  (as  it  ufes  to  do  in  all  Precipita¬ 
tions)  the  Force  of  this  acid  Spirit ,  refiores  the  Coa¬ 
gulum ,  but  fpoils  its  Colour  a  little ,  by  mingling  it - 
(elf  with  it. 

SYMPATHETIC  Powder,  is  only  faid  ( Le - 
mery)  Green,  or  Roman  Vitriol ,  opened  by  the 
Sun-Beams  penetrating  into  it,  and  imperfedlly 
calcining  it :  The  Vitriol  is  ufually  expofed  to  the 
Sun’s  Heat  in  the  Month  of  July,  but  fome  ufe 
only  Powder  of  Vitriol.  When  they  ufe  it,  they 
fpread  fome  of  the  Powder  upon  a  Linnen-cloth 
dipt  in  the  Blood  of  any  Wound,  and  then  pre¬ 
tend,  that  if  the  Cloth  be  many  Miles  off  the 
wounded  Perfon,  yet  he  (hall  be  healed :  But  this 
is  fo  far  from  being  true,  notwithftanding  the 
vaunting  Stories  of  Sir  Ken.  Digby  and  others,  that 
’twill  hardly  have  its  Effebt,  if  done  in  the  fame 
Room  where  the  Patient  lies ;  and  he  is  certainly 
very  much  wanting  to  himfelf,  who  will  ufe  no 
other  Help. 

Vitriol  hath  its  Parts  in  continual  Motion  ;  and 
’tis  probable,  many  Effluvia  may  go  out  from  it  ; 
and  fome  few  of  thole,  if  Application  be  made  to 
the  Cloth,  juft  by  the  Patient,  may  perhaps  en¬ 
ter  into  the  Wound,  and  help  to  flop  the  Bleeding  ; 
for  Vitriol  is  a  known  Styptick ;  but  he  that  will 
neglebt  all  other  Means,  and  depend  only  on  this, 
may  probably  pay  dear  for  his  Credulity. 

SYMPATHY,  is  an  Agreement  of  Affedtions 
between  two  or  more  Perfons ;  fome  have  thought 
that  there  is  alfo  a  Sympathy  between  fome 
Natural  Bodies,  or  their  Particles.  But  this 
ought  rather  to  be  called  a  Congruity.  See  that 
Word. 

SYMPATHY,  mPhyfick,  is  an  Indifpofition 
that  affedts  one  part  of  the  Body,  through  the 
Faultinefs  or  Diforder  of  another. 

SYMPEPSIS  Gr .]  is  a  Codlion  of 

thofe  Humours,  which  are  growing  into  an  Im- 
poftume. 

SYMPHONY  [<rvfA(uux>  Gr.]  a  Confonance  or 
Confort  of  feveral  Sounds  agreeable  to  the  Ear, 
whether  they  be  V ocal  or  Inftrumental,  or  both, 
the  fame  that  is  called  Harmony. 

SYMPHYSIS  [rvfjbtpvo-K ,  Gr.]  is  the  joining  of 
two  Bones  of  which  neither  has  a  proper  diftindt 
Motion :  This  is  either  without  any  Medium,  or 
eHe  with  it,  as  with  a  Cartilage,  or  Grille,  a  Li¬ 
gament,  or  Flefh,  lAc. 

SYMPTOM  [<rvfx,7iTo^u,  Gr.]  is  a  preternatural 
Dilpofition  of  the  Body,  occafioned  by  fome  Dif- 
eale  ;  this  is  either  a  Difeafe  caufed  by  another  Dif- 
eafe  ;  or  elfe  the  Caufe  of  a  Difeafe  proceeding  from 
another  Difeafe  ;  or  elfe  fimply  a  Symptom  :  This 
laft  is  either  fome  Adtion  of  the  Body  hindred,  or 
difturbed,  fome  Fault  of  the  Excrement,  or  Change 
of  the  Natural  Temper.  Blanchard. 

SYMPTOM ATICAL  Fevers ,  according  to 
fome,  are  thofe  which  arife  from  the  Inflammation 
and  Putrefadtion  of  Humours  contained  in  fome  of 
the  Bowels ;  of  which  kind  are  thofe  Fevers  that 
accompany  the  Pleuri/y,  Inflammation  of  the  Lungs 
and  Liver ,  Frenzy,  (fiuinfy,  and  other  Inflammations, 
as  Ulcers  of  the  internal  or  external  Parts. 
SYMPTOTES.  See  Afymptotes. 
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SYNACTICA  [o’wxKTiKa.,  Gr.]  are  Medicines 
that  contract  any  Part. 

SYNANCHE  [  (rv'/c/.yyj)  Gr.]  is  a  fort  of  Squi- 
nancyy  which  quite  Hops  the  Breath,  or  a  preter¬ 
natural  Inflammation  of  the  Mufcles  of  the  Jaws. 

SYN  AL/EPHA  ■[a-wcc.^QH,  Gr.]  is  a  Figure  in  the 
Dimenfion,  or  Scanning  of  a  Latin  Verfe,  where¬ 
by  there  is  a  Coalition  of  the  two  Vowels  or  Diph¬ 
thongs,  one  of  which  ends,  and  the  other  begins 
two  contiguous  Words  in  a  Verfe,  fo  that  they 
make  but  one. 

SYNARTHROSIS  [«Wp9-p»<r*?,  Gr.]  is  a  join¬ 
ing  of  Bones  by  a  Grille,  and  is  of  two  forts,  viz. 
Sutura ,  and  Gomphofis ,  which  fee. 

SYNCHONDROSIS  [of  <ru*  with,  and 
Gr.]  the  fame  with  Synarthrofis. 

SYNCH YS1S  [  Gr. ]  in  Grammar ,  is  a 

confufed  and  diforderly  placing  of  Words  in  a  Sen¬ 
tence. 

SYNCHYSIS,  a  Difeafe,  is  a  preternatural 
Confufion  of  the  Blood,  or  Humours  of  the  Eyes. 
Blanchard. 

SYNCOPALIS  Febrisy  or  the  Swooning  Fever ; 
is  that  in  which  the  Patient  often  Swoons  and 
Faints  away.  Blanchard. 

SYNCOPATION,  a  Term  in  Mufick,  which 
is  when  a  Note  of  one  Part  ends  and  breaks  off 
upon  the  middle  of  a  Note  of  another  Part. 

SYNCOPE  [  rvv>to7r)iy  Gr.]  in  Mufick,  is  the 
driving  a  Note,  when  fome  fhorter  Note  prefixed 
at  the  beginning  of  the  Meafure,  or  Half-meafure, 
is  immediately  follow’d  by  two,  three,  or  more 
Notes  of  a  greater  Quantity,  before  you  meet  with 
another  fhort  Note  equivalent  to  that  which  began 
the  driving,  to  make  the  Number  even.  As  when 
an  odd  Crotchet  comes  before  two,  three,  or  more 
Minims ,  or  an  odd  Quaver  before  two,  three,  or 
more  Crotchets. 

SYNCOPE,  in  Phyfick,  is  a  fudden  Proftration 
or  Swooning,  with  a  very  weak,  or  no  Pulfe,  and 
a  Depravation  of  Senfe  and  Motion. 

SYNCOPE,  in  Grammar ,  is  the  taking  away 
a  Letter  or  Letters,  out  of  the  middle  of  a  Word  : 
As  Dixti  for  Dixijli,  Repoflum  or  Repofitum. 

SYNCRITICA  [rvyKfWKu,  Gr.]  are  relaxing 
Medicines. 

SYNDESMUS  Gr .]  or  Syndefmous, 

the  fame  with  a  Ligament. 

SYNDROME  Gr.]  is  a  Concurrence 

of  feveral  Symptoms  in  the  fame  Difeafe. 

SYNECDOCHE  [c«»«A; t«,  Gr.]  a  Trope  in 
Rhetoric ky  where  the  Name  of  the  Whole  is  put 
for  Part ;  or  the  Name  of  the  Part  for  the  Whole : 
As  if  we  Ihould  fay,  Europe  for  England ,  or  Eng¬ 
land  for  Europe. 

SYNECDOCHE,  in  Grammar ,  is  when  the 
Ablative  Cafe  of  the  Part,  or  the  Adjundt,  is  changed 
into  the  Accufative :  As  in  that  of  Virgil. 

Deiphobum  vidi  lacerum  crudeliter  Ora. 

As  in  this : 

Flores  infer  ipti  nomine  Re  gum. 

SYNECHPHON  ESIS  [<r«/*»x4,®*,w,S’  Gr.]  or  Sy- 
nizefiSy  is  a  Figure  in  Grammar ,  whereby  two 
Vowels  are  contracted  into  one,  as  in  this  Verfe  of 
Virgil. 

Seu  lento  fuerint  Alvearia  vimina  texta. 

Where  the  ia  in  Alvearia ,  are  contracted  into 
one  Vowel. 

SYNEDRENONTA  Gr.]  are.  com¬ 

mon  Symptoms  which  accompany  Difeafesj  and 


yet  neither  flow  from  the  Nature  of  the  Difeafe, 
nor  are  neceflary  Concomitants  of  it  $  but  do,  not- 
withftanding,  fignify  the  Greatnefs,  Continuance, 

c.  of  the  Difeafe. 

SYNEUROSIS,  is  an  Articulation  of  Bones  by 
a  Ligament ;  as  the  Extremity  of  the  Ulnay  is  join¬ 
ed  to  the  Bones  of  the  Carpus. 

SYNGULTUS,  the  H:ccouchy  is  a  depraved 
Convulfive  Motion  of  the  Stomach,  by  which  it 
endeavours  to  expel  fomething  that  is  hurtful,  or 
offenfive. 

SYNIZESIS.  See  Synechphonefs. 

SYNOCHA  [o-vvoy©- - ,  Gr.]  is  a  continued  inter¬ 
mitting  Fever  ;  this  lafts  for  many  Days  with  a 
great  Heat,  fometimes  Putrefactions  of  the  Blood ; 
it  is  either  Quotidian ,  Tertian ,  or  Quartan . 
Blanchard. 

SYNOCHUS,  is  a  continued  Fever,  without 
any  Intermiflion,  or  Abatement  of  the  Heat,  which 
continues  for  many  Days :  This  is  either  Ample,  or 
accompanied  with  PutrefaCtion.  Blanchard. 

SYNOD  [rcrtJ©-,  Gr.]  a  Meeting  or  Afiembly 
of  Ecclefialtical  Perfons  concerning  Religion :  Of 
which  there  are  four  Kinds. 

1.  General^  where  Bilhops,  &c.  meet  of  all  Na¬ 
tions. 

2.  National ,  where  thofe  of  one  Nation  only 
come  together. 

3.  Provincial ,  where  they  of  one  only  Province 
meet. 

4.  Diocefan ,  where  thofe  of  but  one  Diocefs 
meet :  See  Convocation ,  which  is  the  fame  with 
Synody  only  the  one  is  a  Greek ,  and  the  other  a 
Latin  Word.  Cowel’s  Interpreter. 

SYNODALS,  or  Synodiesy  were  a  pecuniary 
Rent  (commonly  two  Shillings)  paid  to  the  Bifhop 
at  the  Time  of  the  annual  Synod,  by  every  Paro¬ 
chial  Prieft.  For  the  Bifhops  ufed  to  hold  their 
Diocefan  Synods,  and  to  vifit  all  at  once  ;  from 
whence  thefe  Synodals  are  accounted  amongft  the 
Bifhop’s  Procurations  at  this  Time. 

SYNODALES  Tejles ,  the  Urban  and  Rural 
Deans  were  at  firft  fo  called,  from  informing  a- 
gainft,  and  attefting  the  Diforders,  of  the  Clergy 
and  People  in  the  Epifcopal  Synod.  But  when 
they  funk  in  their  Authority,  the  Synodical  Wit - 
nejfes  were  a  fort  of  impanelled  Jury,  confilting 
of  a  Prieft  and  two  or  three  Laymen  for  every 
Parifh.  And,  at  lail,  two  for  every  Diocefs  were 
annually  chofen,  ’till  at  laft,  this  Office  cama  to 
be  devolved  upon  the  Church- wardens.  Some 
think  our  Queftmen,  who  are  Affiftants  to  the 
Church-wardens,  were  called  Sidefmen ,  from 
hence  quafi  Synod-men. 

SYNODALE  Injlrumentumy  was  the  Solemn 
Oath  that  thefe  Synodical  Witnejfes  took,  as  now 
our  Church- wardens  are  Sworn  to  make  their  juft 
Prefentments. 

SYNODICAL  Month ,  is  the  Space  of  Time 
(viz.  29  Days,  12  Hours,  45  Minutes)  contained 
between  the  Moon’s  parting  from  the  Sun  at  a 
Conjunction,  and  returning  to  him  again ;  during 
which  Time  fhe  puts  on  all  her  Phafes.  And  her 

SYNODICAL  Revolution ,  is  that  Motion 
whereby  her  whole  Syftem  is  carried  along  with 
the  Earth  round  the  Sun. 
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SYNONOMY  Gr.  1  is  when  the 

fame  Thing  is  exprefled  by  feveral  Words  that  have 
but  one  and  the  fame  Signification  :  As  if  one  mould 
fay.  He  went  away ,  be  efcaped ,  he  fled. 

SYNTASIS  O-  «cris,  Gr. 3  is  a  preternatural 

Diftention  of  the  Parts.  . 

SYNTECTOE  [of  <ruvrtx!i*<«,  Gr.]  is  a  kind  of 
Loofenefs  that  proceeds  from  the  melting  away  of 
the  Subfiance  of  the  Body  by  a  violent  hot  Diftem- 
per  of  the  folid  Parts,  fuch  as  fometimes  happens  in 
the  Inflammation  of  the  Bowels,  and  in  a  vehe¬ 
ment  burning  Fever,  HeCtick,  or  Peftilential ;  in 
which  a  fat  Matter,  as  it  were  inixt  with  Oil  or 

Greafe,  is  voided  by  Stool.  , 

SYNTENOSIS  [«■»«»*•,  Gr.}  is  reckoned  by 
fome  to  be  the  Unition  of  one  Bone  to  ano¬ 
ther  by  a  'Tendon  j  as  the  Knee-pan  to  the  Thigh¬ 
bone  and  Tibia.  ,  _ 

SYNTERETICK  Medicines  [of  a-vtrepw,  Gr.J 

are  that  Part  of  Phyfick,  which  gives  Rules 
for  the  Prefervation  of  Health. 

SYNTEXIS  [«■»«&«,  Gr.}  is  Confumption  and 
Colliquation  of  the  Body,  in  which  firft  the  Flefh 
is  wafted,  and  afterwards  the  Subftance  of  the  more 
folid  Parts.  Blanchard. 

SYNTHESIS  [<rw9w«,  Gr.}  is  either  the  f  rame 
and  Structure  of  the  whole  Body  ;  or  more  ftriCtiy , 
the  Compofure  of  the  Bones.  Tis  alfo  ufed  in 
Mathematic  Its,  in  Oppofition  to  the  Word  Ana- 
Ms  ;  in  which  Senfe  it  fignifies  Compofition ,  or  the 
SYNTHETICAL  Method  of  Enquiry ,  or  De- 
monjlraticn  in  Mathematich ,  Is  when  we  purfue 
the  Truth  chiefly  by  Reafons  drawn  from  Princi¬ 
ples  before  eftablifhed,  and  Proportions  formerly 
proved,  and  proceed  by  a  long  regular  Chain,  ’till 
we  come  to  the  Conclufion  :  As  is  done  in  the  Ele¬ 
ments  of  Euclid 9  and  in  almoft  all  the  Demonjlra - 
tions  of  the  Ancients.  This  is  called  Compofition , 
and  .is  oppofed  to  the  Analytical  Method,  which 
is  called  Refolution ;  which  fee. 

SYNTHESIS  is  alfo  ufed  by  the  Grammarians , 
to  fignify  an  Agreement  of  the  Parts  of  a  Sentence 
as  to  Senfe,  but  not  as  to  the  W ords. 
SYNULOTICKS.  See  Cicatrifantia. 
SYNYMENSIS,  is  taken  to  be  the  uniting  of 
Bones  together  by  a  Membrane ,  as  in  Infants,  the 
Bones  of  the  Synciput  with  the  Os  front  is. 

SYPHON,  is  a  Tube,  or  Pipe  of  Glafs,  or  Me¬ 
tal,  which  is  ufually  bent  to  an  Acute  Angle  ;  and 
having  one  Leg  fhorter  than  the  other,  they  are 
frequently  ufed  to  draw  off  Liquors  out  of  one  Barrel 
or  Vell'el  into  another,  without  raifing  the  Lees, 
or  Dregs,  and  are  called  Cranes.  Sometimes  Glafs 
Tubes  or  Pipes,  though  ftreight,  are  called  Syphons. 

For  the  Caufeof  the  running  of  Water,  or  other 
Liquors,  through  the  Syphons  or  Cranes :  See  Hy- 
drojlaticks ,  Paradox  10. 

SYRINGE,  is  an  Inftrument  which  is  ufed  in 
injeCling  Liquors  into  Wounds,  Ulcers,  or  any 
difeafed  Parts  of  the  Body. 

S  Y  R1N  G  O  T  O  M  AT  A ,  are  ChirurgeonsKni  ves, 
which  they  open  Fijlulas  with. 
SYRINGOTOMIA  [of  a  Syringe ,  and 
Gr.  to  cut]  is  the  Incifion  of  the  Fi/lula. 
SYSSARCOSIS  [™«r*f*»<r«,Gr.]  is  the  Connexi¬ 
on  of  Bones  by  Flefh.  Blanchard. 

SYSTEM  [<r6<rtfjbx,  Gr.]  in  Mufick,  is  the  Exr 
tent  of  a  certain  Number  of  Chords ,  having  its 
Bounds  toward  the  Grave  and  Acute>  which  hath 
been  differently  determined  by  the  different  Pro- 
grefs  made  in  Mufick,  and  according  to  the  diffe¬ 
rent  Divilions  of  the  Monochord. 


The  Syjlem  of  the  Ancients  was  compofed  of 
four  Tetrachords,  and  one  Supernumerary  Chord,  the 
whole  making  Fifteen  Chords. 

SYSTEM  properly,  is  a  regular  orderly  ColleCti- 
on,  or  Compofition,  of  many  things  together. 

Thus  the  Solar  Syjlem ,  is  the  Aggregate  Union, 
or  orderly  Difpofition  of  all  thofe  Planets  which 
move  round  the  Sun  as  their  Centre,  in  determined 
Orbits,  and  never  deviate  farther  from  him  than 
their  propet  and  ufual  Bounds.  And  a 

Syjlem  of  Philojophy ,  is  a  regular  Collection  of 
the  Principles  and  Parts  of  that  Science  into  ona 
Body,  and  a  treating  of  them  Dogmatically,  or  in 
a  Scholaftical  Method  ;  which  is  called  the  Syjle- 
matical  Way,  in  Contra-diftin&ion  of  the  Way  of 
EJJay ,  wherein  the  Writer  delivers  himfelf  more 
lcofely,  eafily  and  modeftly. 

The  Learned  Dr.  Hook,  did,  in  the  Year  1674, 
at  the  end  of  his  Attempt  to  prove  the  Motion  of 
the  Earth  by  Obfervation,  promife  that  he  would 
explain  a  Syftem  of  the  World,  differing  in  many 
things  from  any  then  known,  and  yet  exaClly 
agreeable  to  Mechanical  Principles.  Which  Syftem 
he  there  fays,  depends  on  thefe  three  Suppofi- 
tions,  viz. 

Firft,  That  all  the  Heavenly  Bodies  have  a  gra¬ 
vitating  or  attracting  Power  towards  their  own 
Centers,  whereby  they  attraCl  not  only  their  own 
Parts,  and  keep  them  from  flying  off  from  them, 
but  alfo  all  other  Celeftial  Bodies  within  the  Sphere 
of  their  Activity. 

Secondly,  That  all  Bodies  put  into  a  direCt  and 
Ample  Motion,  will  fo  continue  to  move  forwards 
in  a  ftreight  Line,  ’till  they  are  by  fome  or  other 
more  effectual  Power  bent  or  deflected  into  a  Mo¬ 
tion,  which  deferibes  fome  Curve  Line. 

Thirdly,  That  thefe  attractive  Powers  are  fo 
much  the  more  powerful  in  operating,  by  how 
much  the  nearer  the  Body  wrought  upon,  is  to 
their  own  Centers. 

All  which  is  abundantly  confirmed  in  Sir  Ifaac 
Newton's  Admirable  Principia  Philofophics  Mathe - 
matica. 

SYSTOLE  [o-vs-oAj',  Gr.]  in  Anatomy ,  is  the 
Contraction  of  the  Ventricles  of  the  Heart,  where¬ 
by  the  Blood  is  forcibly  driven  into  the  great  Ar¬ 
tery. 

SYSTOLE,  in  Grammar ,  is  part  of  the  Poe¬ 
tical  Licenfe,  whereby  a  long  Syllable  is  made 
fhort :  As  in  that  of  Virgil: 

- Tulerunt  fajlidia  Menfes. 

SYSTYLE  [rurvOioc,  Gr.]  in  Architecture ,  is  a 
Building  where  the  Pillars  ftand  thick,  but  not  al¬ 
together  fo  clofe  as  in  the  Pychnofyle ;  the  Inter- 
columniation,  or  Diftance  between  them,  being 
only  two  Diameters  of  the  Column. 

SYZYGIE  [fytyyHt,  Gr.]  in  AJlronomy,  is  the 
fame  with  the  Conjunction  of  any  two  Planets,  or 
Stars,  or  when  they  are  both  referred  to  the  fame 
Point  in  the  Heavens ;  or  when  they  are  referred  to 
the  fame  Degree  of  the  Ecliptick,  by  a  Circle  of 
Longitude  palling  through  them  both. 

SYZIGIES,  how  to  calculate  the  exaCt  Time 
of  the  True  and  Mean  Syzigies  of  the  Sun  and 
Moon,  in  order  to  the  Determination  of  Eclipfes, 
vid.  Whijlon ,  p.  145, 
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Tin  Muftek  Books ,  is  fometimes  ufed  to  mark 
>  the  Tenor. 

7%  in  Heraldry ,  is  a  kind  of  Crofs  Potent,  or 
Furcated,  found  in  the  Coat- Armour  of  the  Com¬ 
manders  of  the  Order  of  St.  Anthony.  See  Tau. 
TABELI/E,  ?  in  Pharmacy ,  is  a  folid  Ele- 
TABLETTESS  Cfuary,  or  Compofition  of 
feveral  Drugs  or  other  Ingredients,  made  up  dry, 
and  formed  into  little  Squares ;  more  commonly 
called  Lozenges. 

TABERDERS,  or  Tabiters,  for  fo,  by  Cor¬ 
ruption,  ’tis  now  pronounced,  are  the  Batchelor 
Scholars  of  the  F oundation  of  Queen’s  in  Oxon  : 
They  were  fo  called  from  a  fhort  Gown,  called 
Taberd ,  or  Tabert ,  in  thofe  Days,  reaching  no 
lower  than  their  Middle-leg,  which  thefe  Batche¬ 
lor  Scholars  were  then  obliged  to  wear. 

TABES.  See  Atrophia. 

TABES  dorfalis ,  a  Confumption  in  the  fpinal 
Marrow,  incident  to  thofe  who  are  too  much  ad¬ 
dicted  to  Venery;  they  are  without  a  Fever,  eat 
well,  and  yet  wafte,  or  confume  away  :  If  you  ask 
one  in  this  Difeafe  an  Account  of  himfelf,  he  will 
tell  you,  that  there  feems  as  if  fo  many  Pifmires 
d:d  crawl  from  his  Head  down  upon  his  fpinal 
Marrow  ;  when  he  eafes  Nature,  either  by  Urine 
or  Stool,  there  flows  thin  liquid  Matter  like  a  Se¬ 
men  plentifully  ;  when  he  goes  to  run  away,  but 
efpecially  by  a  fteep  Place,  he  grows  weak  and 
fhort-breathed,  his  Head  is  heavy,  and  his  Ears 
tingle  ;  fo  in  procefs  of  Time  he  dies  of  a  Fever 
called  Lipyria ,  where  the  External  Parts  are  cold, 
and  the  Internal  burn  at  the  fame  time.  Blanchard . 

TABLATURE,  in  Anatomy ,  is  a  Name  given 
to  the  Divifion  or  Parting  of  the  Skull,  as  into  two 
Tables. 

TABLATURE,  in  Mufick ,  is  when  Letters  of 
the  Alphabet  or  Cyphers,  or  any  other  Characters, 
which  are  not  uled  in  the  modern  Mufick,  are 
ufed  to  exprefs  the  Sounds  or  Notes  of  a  Compo- 
fi  tion. 

TABLE,  in  Anatomy ,  a  Lamina  of  the  Crani¬ 
um,  which  is  compofed  of  two  Tables,  being 
double,  as  if  itconfifted  of  two  Bones  laid  one  over 
another. 

T  ABLE,  in  Architecture^  is  a  fmooth  and  fim- 
ple  Part  of  a  different  Figure ;  but  molt  commonly 
in  Form  of  a  long  Square,  or  of  a  Triangle. 

Proje  during  Table ,  is  that  which  jets  out  be¬ 
yond  the  naked  Face  of  a  Wall,  Pedeftal,  or  any 
Part  whereof  it  makes  the  Ornament :  And  a 
Raked  Table ,  is  that  which  is  hollow’d  in  the 
Square  of  a  Pedeftal,  or  elfewhere. 

TABLE,  in  Perfpedive ,  is  a  plain  Surface, 
fuppofed  to  be  tranfparent,  and  perpendicular  to  the 
Horizon. 

Pythagoras's  TABLE,  is  a  Square,  compofed  of 
an  hundred  lefler  Squares  or  Cells,  which  contain 
the  Produds  of  the  feveral  Digits,  or  fimple  Num¬ 
bers  multiplied  each  by  other  ;  commonly  called  the 
Multiplication  Table. 
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Pythagoras's ,  or  the  Multiplication  Table,- 
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This  Table  is  neceflary  to  be  learned  by  Heart, 
by  all  thofe  that  learn  Arithmetick. 

Example ,  If  it  be  required  to  know  the  Product 
of  7,  multiplied  by  9.  Look  for  7  in  the  firft: 
horizontal  Column,  beginning  with  1.  Then 
look  for  9  in  the  firft  perpendicular  Column,  be¬ 
ginning  likewilewith  1,  the  Square  or  Cell  where¬ 
in  the  perpendicular  Column  from  7  meets  with 
the  horizontal  one  from  9,  contains  the  ProduCt  re¬ 
quired,  which  is  63. 

T  ABLES,  in  Mathematicks ,  are  certain  Syftems 
of  Numbers,  calculated  for  the  eafy  and  expedi¬ 
tious  performing  Aftronomical,  Geometrical,  i$c. 
Operations. 

Agronomical  TABLES,  are  Computations  of 
the  Places,  Motions,  and  other  Phsenomena  of  the 
Planets,  both  Primary  and  Secondary. 

TABLES  of  Sines ,  Tangents,  he.  that  are 
ufed  in  Trigonometrical  Operations,  are  alfo  cal  ¬ 
led  Canons. 

TABLES  0/"  Logarithms ,  Rhumbs,  Sic.  ufed  in 
Geometry ,  Navigation ,  he.  See  Logarithms ,  he. 

Loxodromick  1' ABLES,  are  Tables  of  Traverfes 
ufed  in  Navigation,  for  the  eafy  and  expeditious 
Solution  of  Problems  in  Navigation. 

TABLE,  in  Heraldry ,  a  Coat  or  Efcutcheoh, 
that  contains  nothing  but  the  mere  Colour  of  the 
Field,  not  being  charged  with  any  Bearing;  Fi¬ 
gure,  Moveable,  £sV. 

TABLETS,  or  folid  Electuaries,  are  much  the 
fame  with  Lozenges,  being  made  ufually  of  Sugar 
and  Powder,  &c.  incorporated  well  together,  and 
given  in  many  Difeafes,  efpecially  thofe  of  the 
Lungs  and  Breaft. 

TABLING  of  Fines ,  is  the  making  a  Table 
for  every  County  where  his  Majefty’s  Writ  runs; 
containing  the  Contents  of  every  Fine  palled  in  any 
one  Term,  as  the  Name  of  the  County,  Towns, 
and  Places  wherein  the  Lands  or  Tenements  lie; 
the  Name  of  the  Demandant  and  Deforceant,  and 
of  every  Manor  named  in  the  Fine. 

TABUM,  is  a  thin  fort  of  Matter  that  comes 
from  an  ill  Ulcer.  Blanchard. 

TACHYGRAPHY  [y*x,vy of  tx-xvc,  fwift 
and  Gr.  Writing .]  the  Art  of  quick  or  Ihorf 

Writing. 

TACK,  iria  Ship,  is  a  great  Rope  having  a 
Wale  Knot  at  one  End,  which  feized  or  faftened 
into  the  Clew  of  the  Sail,  is  fo  reeved  firft  through 
the  Chejfe  7 rees ,  and  then  is  brought  through  a  Hole 
in  the  Ship’s  Side.  Its  Ule  is  to  carry  forwards  the 
Clew  of  the  Sail,  and  to  make  it  Hand  clofe  by  a 
Wind:  And  whenever  the  Sails  are  thus  trimmed; 
the  Main-tack,  the  Fore -tack,  and  MilTen-tackare 

7  N  brought 


T  A  C 


T  A  I 


brought  clofe  by  the  Board,  and  haled  as  forward 
on  as  they  can  be.  The  Bowlings  alfo  are  fo  on 
the  Weather- lide ;  the  Lee-fheets  are  haled  clofe 
aft,  and  the  Lee-braces  of  all  the  Sails,  are  like- 
wife  braced  aft.  Hence  they  fay,  a  Ship  Sails 
or  Stands  clofe  upon  a  Tack ,  i.  e.  clofe  by  the  Wind. 
Hale  aboard  the  Tacks ;  that  is,  Bring  the  Tack 
down  clofe  to  the  Chefs-trees.  Eafe  the  Tack,  i.  e. 
Slacken  it,  or  let  it  go,  or  run  out.  Let  rife  the 
Tack ,  i.  el  Let  it  all  go  out.  The  Tacks  of  a 
Ship  are  ufually  belayed  to  the  Bitts,  or  elfe  there 
is  a  Chevil  on  purpofe  to  fallen  them. 

TACK  about :  The  Word,  when  a  Ship’s  Head 
is  to  be  brought  about  fo  as  to  lie  a  contrary  Way; 
to  do  which,  Firft  they  make  her  ftay  (See  Stay) 
and  when  (he  is  ftay’d,  they  fay,  She  is  Pay’d.  The 
next  Word  is,  Let  Rife  and  Hale ,  that  is,  Let  the 
Lee-tack  Rife,  and  Hale  aft  the  Sheets ,  and  fo  trim 
all  the  Sails,  by  a  Wind  as  they  were  before  ;  for 
they  call  off  that  which  was  before  the  JVi eather- 
Bowling ,  and  fetup  the  other  taught ;  and  fo  they 
do  alfo  by  all  Sheets ,  Braces  and  Tacks ,  which  a 
Ship  that  is  trimmed  by  a  Wind  mutt  have. 

TACKLES,  in  a  Ship,  are  fmall  Ropes  running 
in  three  Parts,  having  at  one  End  a  Pendant  with 
a  Block  fattened  to  them,  or  elfe  a  Lannier  ;  and 
at  the  other  End,  is  a  Block  and  an  Hook  to  hang 
any  Goods  upon,  which  is  to  be  heaved  into  the 
Ship,  or  out  of  it. 

There  are  feveral  forts  of  thefe  Tackles. 

1.  The  Boat  Tackles ,  which  ferve  to  hoife  the 
Boat  in  and  out,  as  alfo  for  many  other  Ufes: 
Thefe  ftand  on  the  Main-ijiaft  Shrowds,  the  other 
on  thofe  of  the  Fore-matt. 

2.  The  Tackles  belonging  to  the  Matts,  thefe 
ferve  as  a  kind  of  Shrowds,  to  keep  the  Matts  from 
ttraining. 

3.  The  Gunners-Tackles,  with  which  the  Ord¬ 
nance  are  hoifted  in  and  out. 

4.  There  is  alfo  another  called  Wind-Tackle ; 
which  fee  under  that  Word. 

There  is  alfo  another  kind  of  Tackle  which 
is  called  a  Burnett.  See  Burnett. 

TACTICKS  [>«&;,  Gr.  Order ]  the  Art  of  in¬ 
venting  and  making  the  Machines  of  the  Ancients, 
for  throwing  of  Arrows,  Darts,  Slings,  Stones, 
Fire-balls,  &c.  by  means  of  Bows,  Slings,  and 
Counterpoifes. 

TACTICKS  [re**™'*,  Gr.]  is  the  Art  of  dif- 
pofing  any  Number  of  Men  into  a  proper  Form  of 
Battle :  The  Greeks  were  very  fkilful  in  this  part 
of  the  Art  Military  ;  having  Publick  Profefl'ors  of 
it,  who  were  called  TaClici ,  who  were  to  teach 
and  inftrudt  their  Youth  in  this  Matter.  Milan 
hath  a  particular  Book  on  this  Subject ;  and  there 
is  a  great  deal  of  it  in  Arrian ,  in  his  Hiftory  of 
Alex.  M.  and  in  Mauritius  and  Leo  Imperator. 

TACTILE  Quantities ,  are  fuch  as  have  a  pri¬ 
mary  Relation  to  the  Senfe  of  Feeling,  or  to  our 
T ouch :  As  Heat  and  Cold,  ZAc. 

T./ENIA,  in  Architecture,  is  a  Member  of  the 
Dorick  Capital,  which  refembles  the  Shape  of  a 
fquare  Fillet,  and  ferves  inltead  of  a  Cymatium,  be¬ 
ing  fattened,  as  it  were,  to  a  Capital  below  the 
Triglyphs ,  whereof  it  feems  to  be  the  Bafe. 

TAFFEREL,  is  the  uppermoft  Part,  Frame, 
or  Rail  of  a  Ship  abaft  oyer  the  Poop. 


Dove  TAIL,  )  in  Carpentry,  is  one  of  the 
Swallow  TAIL,S  ftrongeft  Manners  of  Joint¬ 
ing,  by  inferring  a  piece  of  Wood  that  grows 
larger  towards  the  End  into  another  Piece,  fo  that 
it  cannot  ftir  out  by  reafon  of  the  Hole  in  the  End 
is  narrower  than  the  lower  End  in  the  other,  in 
the  Figure  of  the  Tail  of  a  Dove  or  Sivallozv. 

Dragons  TAIL,  in  AJlronomy,  the  defcending 
Node  of  a  Planet,  which  is  reprefented  by  this 
Character  ff  5  Cauda  Draconis  L. 

TAIL  of  a  Cojnet ,  is  when  its  Rays  are  Ihot 
behind  that  part  from  whence  it  appears  to  move ; 
and  on  the  contrary,  when  a  Comet  darts  its  Rays 
forwards,  or  towards  that  part  of  the  Heavens  to 
which  its  proper  Motion  feems  to  be  carrying  him, 
thofe  Rays  are  called  its  Beard. 

TAIL  of  the  Trenches ,  in  Fortification ,  is  the 
firft  Work  that  is  made  by  the  Befiegers  at  the 
opening  of  the  Trenches,  as  the  Head  of  the  At¬ 
tack  is  carried  on  towards  the  Place. 

TAIL,  in  Common  Law,  fignifies  two  feveral 
Things  both  grounded  upon  one  Reafon.  Firft,  it 
is  to  be  ufed  for  the  Fee ,  which  is  oppofite  to  Fee- 
fimple,  by  Reafon  it  is  fo  minced  or  parted,  as  it 
were,  that  it  is  not  in  the  Owner’s  free  Power  to 
difpofe,  but  is  by  the  fiift  Giver  cut  or  divided  from 
all  others,  and  tied  to  the  Iffue  of  the  Donee : 
And  this  Limitation  of  Tail ,  is  either  General ,  or 
Special. 

Tail  General,  is  that  whereby  Lands  or  T ene- 
ments  are  limited  to  a  Man,  and  to  the  Heirs  of 
his  Body  begotten  ;  and  it  is  fo  called,  how  many 
Wives  foever  the  Tenant  holding  by  this  Title 
{hall  have  one  after  another  in  Lawful  Marriage  ; 
his  I  flue  by  them  all,  have  a  Pcflibility  to  inherit 
one  after  another. 

Tail  Special,  is  when  Lands  or  Tenements  li¬ 
mited  to  a  Man  and  his  Wife,  and  the  Heirs  of 
their  two  Bodies  begotten ;  and  hath  this  Term 
of  Special ,  becaufe  if  the  Man  bury  his  Wife  be¬ 
fore  Ifiue,  and  take  another,  the  Iffue  by  his  fe- 
cond  Wife  cannot  inherit  the  Land,  tffc.  Alfo,  if 
the  Land  be  given  to  a  Man  and  his  Wife,  and 
their  Son  R.  for  ever  ;  this  is  Tail  Special. 

TAILLE  Douce ,  a  Term  in  Painting,  fignify- 
ing,  as  Mr.  Evelyn  in  Chalcography  tells  us,  the 
Art  of  Sculpture  or  Chalcography  itlelf.  In  French 
it  fignifies fiweetly  or  tenderly  cut ;  and  this,  whe¬ 
ther  done  with  the  Burin  (or  Graver)  or  with 
Aquafortis,  which  we  call  Etching .  He  faith,  the 
Italians  call  it  Intaglia  or  Stamp,  without  any 
Epithet  or  Adjundt  ;  and  alfo  Bolino,  which  he 
takes  to  be  the  more  ancient  and  warrantable, 
as  implying  the  ufe  of  the  Point  and  Needle,  and 
of  Etching  with  Aquafortis  ;  which  is  fometimes 
fo  happily  performed,  as  fcarce  to  be  difcerned 
from  the  fineft  Stroaks  of  the  Bolino ,  or  Graver  it- 
felf. 

T  AIL  after  Pofibility  of  Iffue  ExtinCt,  is  where 
Land  is  given  to  a  Man  and  his  Wife,  and  to 
the  Heirs  of  their  two  Bodies,  the  one  over-lives 
the  other  without  Ifiue  between  them  begotten  ; 
he  {hall  hold  the  Land  for  Term  of  his  own  Life, 
as  Tenants  in  Tail  after  Pofiibility  of ,  the  Ifiue  Ex- 
tinCt ;  and  notwithftandin'g  that  he  do  watte,  he 
fhall  never  be  Impeached  of  it:  And  if  he  Alien, 
he  in  the  Reverfion  {hall  not  have  a  Writ  of  Entry 
in  conjimiii  Cafu ,  but  he  may  enter,  and  his  Entry 
is  lawful. 

TAILLOIR.  See  Abacus. 

TAINT, 
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TAINT,  in  Law,  fignifies  Subftantively,  ei¬ 
ther  a  Convidlion  ;  or  Adjedtively,  a  Perfon  Con- 
vidled  of  Felony  or  Treai'on,  ZAc.  See  Attaint. 

TAKE  and  leave ,  they  fay  at  Sea,  when 
a  Ship  fails  fo  well  that  {he  can  come  up  with 
another,  or  out- fail  her  when  (he  pleafes;  that 
Jhe  can  Take  and  Leave  upon  her ,  whenever  Ihe 
will. 

T  ALES,  in  Law,  is  taken  for  a  fupply  of  Men, 
impannelled  upon  a  Jury  or  Inqueft,  and  not  ap¬ 
pearing,  or  at  their  Appearance  challenged  by  ei¬ 
ther  Party  as  not  indifferent ;  in  which  Cafe  the 
Judge,  upon  Motion,  grants  a  Supply  to  be  made 
by  the  Sheriff  of  one  or  more  fuch  there  prefent ; 
and  hereupon  the  very  A<ft  of  fupplying  is  called  a 
Tales  de  Circumjl antibus :  But  he  that  hath  had  one 
Tales  either  upon  Default  or  Challenge,  may  not 
have  another  to  contain  fo  many  as  the  former : 
Eor  the  firft  Tales  muff  be  under  the  principal 
Pannel,  except  in  a  Caufe  of  Appeal,  and  fo  every 
Tales  lei's  than  other,  until  the  Number  be  made 
up  of  Men  prefent  in  Court,  and  fuch  as  are  with¬ 
out  Exception ;  yet  this  general  Rule  is  not  with¬ 
out  fome  Exceptions,  as  appears  by  Stamford  PL 
Cor.  Lib .  3.  Cap.  5.  Thefe  commonly  called  Tales, 
may  in  fome  fort,  and  indeed  are  called  Meliores , 
viz.  when  the  whole  Jury  is  challenged. 

T  ALLY  the  Sheats ,  is  a  Word  of  Command  at 
Sea,  when  the  Sheats  of  the  Main- fail  or  Fore-fail 
are  to  be  haled  aft.  See  Sheets. 

TALON,  a  fmall  Member  in  Architecture, 
compofed  of  a  fquare  Fillet,  and  a  ftreight  Cyma- 
tium.  It  differs  from  the  AJlragal ,  which  is  a 
round  Member,  whereas  the  Talon  confifts  of  two 
Portions  of  a  Circle,  one  without,  and  the  other 
within  ;  and  when  the  Concave  Part  is  uppermoft, 
it  is  called  Reverfed  Talon. 

TALLAGE,  was  formerly  a  certain  Rate  or 
Proportion,  according  to  which  Barons  and  Knights 
were  taxed  by  the  King,  .and  inferior  Tenants 
by  their  Lords.  And  this  latter  Tallage  of  the 
Cuflomary  T enants  was  fometimes  fixed  and  cer¬ 
tain,  and  fometimes  at  the  arbitrary  Pleafure  of 
the  Lord  ;  and  it  was  alfo  fometimes  compounded 
foiv 

TALPA,  is  a  Tumor,  fo  called,  becaufe  that  as 
a  Mole  ("in  Latin  Talpa)  creeps  under  Ground  ; 
fo  this  feeds  upon  the  Skull  under  the  Skin  :  It 
may  be  referred  to  the  Species  of  Athermas  ;  which 
fee.  Blanchard. 

TALUS,  the  fame  with  AJlragalus.  See  it  de¬ 
ferred  under  the  Word  Tarfus. 

TALUS,  or  Talut ,  properly  fignifies  any  Thing 
that  goes  Hoping,  as  the  Talus  ot  a  Wall  in  Ma- 
fonry,  when  its  thicknefs  is  diminifhed  by  Degrees 
as  it  rifes  in  height.  But  in  Fortification,  the  Talus 
of  a  Baflion  or  Rampart ,  is  the  Slope  allowed  to 
fuch  a  Work,  whether  it  be  of  Earth  or  Stone,  the 
better  to  fupport  its  Weight. 

TALUS  Exterior ,  of  a  Work,  is  its  Steqpnefs 
on  the  Sides  of  the  Field  ;  and  is  always  made  as 
little  as  pofiible,  to  prevent  the  Enemies  Scalado , 
unlefs  the  Earth  be  bad;  then  it  is  abfolutely  necef- 
fary  to  allow  a  confiderable  Talus  for  its  Parapet. 

TALUS  Interior ,  of  a  Work,  is  its  Steepnefson 
the  infide  towards  the  Place. 

TALUS  Superior ,  in  Fortification,  is  the  Slope 
on  the  top  of  the  Parapet  ;  for  the  top  of  the 
Parapet  is  made  Hoping,  that  the  Soldiers  may  de¬ 


fend  the  Covert-way  with  fmall  Shot,  which  they 
could  not  do  if  it  were  level. 

T  AMBOUR,  in  Architecture ,  is  applied  diffe 
rently. 

x-  To  the  Corinthian  and  Comp  ft  Capitals,  at 
bearing  fome  refemblance  to  a  Drum,  which  the 
French  call  Tambour. 

2.  To  a  round  Stone,  or  of  Stonc-s,  feveral  of 
which  form  a  Sedlion  of  the  Shaft  of  a  Column, 
that  is  not  fo  high  as  a  Diameter. 

3.  To  a  Liftel  of  Timber- work,  covered  with  a 
Cieling,  within  fide  the  Porches  of  certain  Churches; 
both  to  prevent  the  View  of  Perfons paffmg  by,  and 
to  keep  off  the  Wind,  ZAc.  by  means  of  Folding 
Doors,  ZAc. 

TAMPKIN,  Tampion ,  or  T ampin,  at  Sea,' is 
a  round  piece  of  Wood  fitted  to  the  Muzzle  of  a 
Great  Gun,  which  ferves  to  ftop  it  fo,  that  no 
Water  or  Rain  may  get  in  to  wet  the  Powder. 

TANGENT  ;  a  Plane  is  faid  to  be  a  Tangent 
to  a  Cone,  when  ’tis  coincident  with  two  Lines, 
one  of  which  is  drawn  on  the  Surface  of  the  Cone, 
and  through  its  Vertex,  and  the  other  a  Tangent 
to  the  Circle  of  the  Bale,  meeting  the  former  Line 
in  the  Point  of  Contact. 

TANGENT  Line,  how  the  Line  of  Tangents 
and  half  Tangents  are  made,  you’ll  find  under 
Scales  ;  and  their  Ufes  in  Projecting  and  Mee/urine 
the  Parts  of  Right  Circles  in  Spherical  Projedlion^ 
you  have  under  Spherick  Projedtion.  And  the  Ufe 
of  the  Line  of  artificial  Tangents,  in  concert  with 
the  Line  of  Sines  and  Numbers,  you  have  in  Plain 
Trigonometry,  ZAc  But  there  are  fome  other  Ufes 
of  the  Lines  of  T angents  and  half  Tangents  in 
Dialling,  See.  Sometimes  on  the  Edge -of  Gunter’s 
Sedtor  you  have  Tangent  Line,  in  whofe  End  a 
Pin  or  Gnomon,  equal  to  Radius,”  is  normally 
placed  ;  and  by  that  means  the  Sun’s  Altitude  may¬ 
be  had,  by  holding  the  Sedtc-r  eredt,  and  the  Pin 
parallel  to  the  Horizon  ;  for  then  the  Shadow  of  the 
Gnomon,  when  turned  to  the  Sun,  will,  in  the 
Divifions  of  the  Tangent  {hew  the  Degree  of  the 
.Sun’s  height. 

This  Tangent  Line  ufed  alfo  to  draw  the 
Hour-Lines  on  the  Planes  of  Dials  ;  and  is  com¬ 
monly  known  and  (hewn  in  almoft.all  Books  of 
Dialling. 

On  the  Crofs-ftaff  there  are  alfo  Lines  of  Tan¬ 
gents  drawn ;  one  ufually  of  36  Deg.  3  Min.  and 
another  of  49  Deg.  6  Min.  which,  becaufe  their 
middle  Points  are  at  20  and  30,  are,  by  Mr.  Gun¬ 
ter,  called  the  Tangents  of  2oand  30.  ThefeTan- 
gents  are  ufed  in  taking  of  Angles,  the  Altitude  of 
the  Sun  or  Stars,  ZAc.  as  you  will  find  under  Crofs - 

M- 

Dr.  Wallis  gives  an  Abftradt  of  his  two  Methods 
of  drawing  Tangents  to  Curves,  in  Pbilofophical 
TranfaCtions ,  N°  81.  which  are  taken  from  his 
Conick  Sections,  and  other  Parts  of  his  Mathemati¬ 
cal  Works.  .And  Dr.  fftrruw,  in  his  fourth  Geo¬ 
metrical  Ledtion,  p.  40.  gives  a  general  Method  of 
determining  the  Tangents  to  all  Cycloids ,  and  all 
other  Curves  deferibed,  or  generated  after. -$he  man¬ 
ner  of,  a  Cycloid.  In  Ledt.  9,  10..  he  (hews  -how 
to  determine  Tangents  to  all  manner  of  Spiral 
Curves,  and  to  many  Curves  of  other  kinds.  In 

Pbilofophical 
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Pbilofopbical  Tranfafiions ,  N°  2 84.  you  have  a 
Method  of  Tangents,  by  Mr  H.  Ditton ,  taken  from 
the  Theory  of  Maxima  and  Minima ,  which  is 
very  fimple  and  univerfal. 

TANGENT,  of  a  Parabola  ,{or  other  Conick 
Sedtion,  or  Geometrical  Curve)  is  a  Right  Line 
drawn,  cutting  the  Axe  produced,  and  touching  the 
Section  in  one  Point  without  cutting  it. 

In  Pbilofopbical  Tranfaftions,  Np.  90.  there  is 
an  eafy  Method  of  Slujius,  to  draw  Tangents  to 
all  Geometrical  Curves  without  any  Labour  of  Cal¬ 
culation  :  The  Demonftration  of  which  you  have 
afterwards.  Hunt' s  95,  communicated  by  the  fame 
Author,  and  is  contained  in  thefe  three  Lemmata. 

1.  The  Difference  between  any  two  Dignities, 
or  Powers  of  the  fame  Dimenfions  or  Degrees,  di¬ 
vided  by  the  Difference  between  the  Roots  of  thofe 
Powers,  gives  feveral  Parts  or  Members  of  the 
next  inferior  Powers,  which  may  be  formed  from 
thofe  two  Roots,  as  from  a  Binomial,  thus. 

*x*Zl”y=zxx  +  x,  +  yy. 

x—y 

2.  There  are  always  fo  many  feveral  Members 
in  any  Degree  or  Power  raifed  from  a  Binomial , 
as  are  the  Units  in  the  Exponent  of  the  Power 
next  above  it,  Thus  in  the  Square  of  a  Binomial , 
there  are  three  Members  ;  in  the  Cube,  there  are 
four,  &c. 

3.  If  any  Quantity  divide  two  others,  whofe  Ratio 
is  given,  the  Quotients  will  be  alfo  reciprocally  in 
the  fame  given  Ratio;  or  the  Quotients  of  any 
two  Numbers,  or  Quantity,  divided  by  one  and 
the  fame  Quantity,  are  as  the  Dividends. 

This  premifed.  Let  there  be  any  Curve ,  asD  Q, 
whofe  Points  are  all  referrable  to  apy  Right  Line 
given,  as  E  A  B,  whether  that  Right  Line  be  the 
Diameter,  or  not ;  or  whether  there  be  more  gi¬ 
ven  Right  Lines  than  one,  if  their  Powers  do  but 
come  into  the  Equation,  ’tis  enough. 

And  in  all  his  Equations  he  puts  V  always  for 
the  Line  DA,  y  for  BA;  and  for  E  B,  and  the 
other  given  Lines,  he  puts  b  d,  he.  i.  e.  always, 
Confonants. 


Then  fuppofing  DC  to  be  drawn  touching  the 
Curve  in  D,  and  meeting  with  E  B,  produced  in 
C,  he  always  calls  the  fought  Line  C  A,  by  the 
Name  of  a. 

To  find  which  he  gives  this  general  Method. 
RULE  f. 

He  rejedts  out  of  the  Equation  all  Member* 
which  ha  ye  not  either  F  or  y  with  them  ;  then  he 


puts  all  thofe  that  have  y  on  one  fide,  and  all  thofe 
which  have  V  on  the  other,  with  their  Signs  -f-  or 
— .  And  the  latter,  forDiftindtion  and  Eafe-l'ake,  he 
calls  the  Right  y  the  former  the  Left  Side. 

!  R  U  L  E  II. 

On  the  Right  Side,  let  there  be  prefix’d  to  each 
Member,  the  Exponent  of  the  Power  which  u  hath 
there  :  Or,  which  is  all  one,  let  that  Exponent  be 
multiplied  into  all  the  Members. 

RULE  III. 

Let  the  fame  be  done  alfo  on  the  Left  Side, 
multiplying  each  Member  there  by  the  Exponent 
of  the  Power  of  y. 

Adding  this  moreover,  that  one  y  mull  (in  each 
Member)  be  always  changed  into  a. 

This  done,  I  fay,  that  the  Equation  thus  refor¬ 
med,  will  (hew  the  Method  of  drawing  the  re¬ 
quired  T angent  to  the  Point  D  ;  and  when  that  is 
given,  as  alfo  y, and  the  other  Quantities  ex- 
prelfed  by  Confonants,  a  cannot  be  unknown. 

Let  there  be  this  Equation  by—^yy  *=.  V  V,  in 
which  E  B  is  by  B  A  ~y,  D  A  =  V  ;  and  let  ay 
or  A  C  be  required  to  find  the  Point  C,  from 
whence  C  D  being  drawn,  (hall  be  a  true  T an¬ 
gent  to  that  Curve  Q_D,  in  D. 

In  this  Example  nothing  is  to  be  ejedted  out  of 
the  Equation,  becaufe  yor  V,  are  in  each  Mem¬ 
ber:  ’Tis  alfo  fo  difpofed  as  required  by  Rule  r. 
T o  each  Part  therefore  there  muft  be  prefix’d  the 
Exponent  of  the  Powers  ofy  and  V,  as  in  Rule  2; 
And  on  the  Left  Side,  let  oney  be  changed  intotf  ; 
And  then  the  Equation  will  be  in  this  Form,  ba — * 
2  y  a  —  2  V  V,  which  Equation  reduced,  gives 

eafily  the  Value  of  a  ~  Y  —  A  C.  And  fo 

b — 2  y 

the  Point  C  is  found,  from  whence  the  Tangent 
D  C  may  be  drawn. 

To  determine  which  way  the  Tangent  is  to  be 
drawn,  whether  towards  B  or  E,  he  diredts  to  con- 
fider  the  Numerator  and  Denominator  of  the  Fra- 
dtion,  which  at  laft  is  found  equal  to  a .  For, 

1.  If  in  both  Parts  of  the  Fradtion,  either  all 
the  Signs  are  Affirmative,  or  if  the  Affirmative  ones 
are  more  in  Number,  then  the  Tangent  is  to  run 
towards  B. 

2.  If  the  Affirmative  Quantities  are  greater  than 
the  Negative  in  the  Numerator ,  but  equal  to  them 
in  the  Denominator ,  the  Right  Line  drawn  through 
D,  and  touching  the  Curve  in  that  Point,  will  be 
parallel  to  A  B  :  For  in  this  Cafe,  a  is  of  an  infinite 
Length. 

ifo.d 

3.  If  in  both  Parts  of  the  Fradtion,  the  Affir¬ 
mative  Quantities  are  lefsthan  the  Negative, chang¬ 
ing  all  the  Signs,  the  Tangent  muft  be  drawn 
now  alfo  towards  B  :  For  this  Cafe,  after  the 
Change,  comes  to  be  the  fame  with  the  firft. 

4.  If  the  Affirmative  Quantities  are  greater  than 
the  Negative  in  the  Denominator ,  but  in  the  Nu¬ 
merator  are  lefs,  or  vice  verfa ;  then  changing  the 

»  Signs 
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tan 


Signs  in  that  .Part  of  the  fraction  where  they  are 
leis,  the  Tangent  mull  be  drawn  a  contrary  way  ; 
i.  e.  A  C  mull  be  taken  towards  E. 

5.  But  whenever  the  Affirmative  and  Negative 
Quantities  are  equal  in  the  Numerator ,  let  them  be 
how  they  will  in  the  Denominator ,  a  will  vanilh 
into  nothing  :  And  confequently  either  A  D  itfelf 
is  the  Tangent,  or  elfe  E  A  ;  or  at  leaft,  a  Line 
parallel  to  E  A,  as  will  eafily  be  found  by  the 
Data. 

This  he  gives  plain  Examples  of,  in  Reference 
to  the  Circle,  thus. 


D 


Let  there  be  a  Semi-circle,  whofe  Diameter  is 
EB,  in  which  there  is  given  any  Point ;  as  D,D,D, 
&c.  from  which  the  Perpendicular  D  A,  is  let  fall 
to  the  Diameter. 

Let D  A  =  V,  BA ~y,  B E  =  b :  Then  the 
Equator  will  be  by — yy  =  V  V,  and  drawing 

the  Tangent  D  C,  AC  or  a  =  2-—  Y . 

b — 2  y 

Now  if  b  be  greater  than  2  y ,  the  T angent  muft 
be  drawn  towards  B ;  if  Iefs,  towards  E ;  if  it  be 
equal  to  it,  it  will  be  parallel  to  E  B,  as  was  faid 
in  the  ift,  2d,  and  4th  Rules. 


Let  there  be  another  Semi-circle  inverted  ;  as, 
N  D  D  ;  the  Points  of  whofe  Periphery  are  refer¬ 
red  to  the  Right  Line  B  B,  parallel  and  =  to  the 
Diameter. 

Let  N  B  be  called  d  ;  and  all  things  elfe,  as  be¬ 
fore  ;  then  the  Equation  will  be  b y  —  y  y  =  dd 
V  V  —  2  d  V ;  which  being  managed  accord- 

2  V  V _ 2  d  V 

ing  to  his  Rules,  you  have  a  =  — - -* 

b  —  2  y 

Now  fince  V  here  is  fuppofed  to  be  always  lefs 
than  d ;  if  b  be  greater  than  2  y,  then  the  T angent 
muft  be  drawn  towards  E;  if  equal ,  it  will  be 
parallel  to  B  B  ;  if  lefs ,  changing  all  the  Signs,  the 
Tangent  muft  be  drawn  towards  B,  as  by  Rule  4, 
5“,  and  3.  But  there  could  be  no  Tangent  drawn, 
or  at  leait,  E  B  would  be  it,  if  N  B  had  been  taken 
equal  to  the  Diameter. 


II 


Let  there  be  another  Semi-circle,  \yhofe  Diame¬ 
ter  N  B,  is  perpendicular  to  E  B,  and  to  which  its 
Points  are  fuppofed  to  be  referred. 

Let  N  B  be  called  b ,  and  all  things  elfe  as  a- 
bove  ;  the  Equation  will  be  yy~b  V  —  V  V,  and 
n - b  V  2  V  V 

2_y 

If  now  b  be  greater  than  2  V,  the  Tangent  muft 
be  drawn  towards  B  ;  if  lejjer ,  towards  E  ;  if  equal, 
D  A  will  be  the  Tangent ;  as  by  Rule  1,  4,  and  5, 
appears. 

N.  B.  In  the  Aft  a  Eruditorum  for  December , 
1682.  there  is  an  univerfal  Method  for  drawing 
Tangents  to  all  Curves,  which  is  an  Improvement 
of  this. 

TANGENT  of  a  Circle  in  Geometry ,  is  a  Right 
Line,  as  T  R  drawn  without  the  Circle,  perpen¬ 
dicular  to  fome  Radius,  as  C  R,  and  which  tou¬ 
ches  the  Circle  but  in  one  Point. 
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Vot.  II. 


Join 
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PROBLEM 

To  draw  from  a  Point  given ,  as  ay  -the  true  T an- 
gent  a  e,  to  any  given  Circle ,  as  c  b  e. 


/ 


Join  the  Point  a  and  the  Centre  of  the  Circle, 
by  drawing  the  Line  a  c.  Then  With  the  Radius 
a  cone,  defcribe  another  Circle  ;  eredt  a  Perpen¬ 
dicular  on  $,  which  fhall  cut  the  latter  Circle  in  d ; 
draw  d  e,  cutting  the  former  Circle  in  e  5  then  a  c 
being  drawn,  is  the  Tangent  required. 


Demonstration. 

The  Line  e  a  is  a  true  Tangent,  becaufe  perpfern 
dicular  to  the  Radius  c  e ,  and  ’tis  perpendicular  to 
ce,  becaufe  cea  is  a  Right  Angle;  and  CJ  a'\$  a 
Right  Angle,  becaufe  ’tis  equal  to  c  b  d  (which 
was  made  fo  by  Confirmation)  and  his  equal  to  cbd, 
becaufe  the  T riangle  c  b  d,  is  equal  to  the  T riangle 
a  0  c,  as  having  two  Sides  and  one  Angle  equal : 
Wherefore  the  Angle  cea,  is  equal  to  the  Angle 
c  b  d,  which  is  a  Right  Angle,  £%.  E.  D. 


Another  very  expeditious  Way  of  drawing  a  Tangent 
to  a  Circle ,  is  this. 


Let  the  Circle  be  R  N  C,  the  Point  of  Contadl 
N ;  transfer  the  Radius  N  C,  any  where  from  N, 
downwards  into  the  Pofition  R  C,  fo  that  R  N  be 
equal  to  R  C ;  then  with  R  C  on  the  Centre  R, 
ftrike  a  Semi-circle,  and  a  Ruler  laid  from  C  thro’ 
R,  will  find  the  Point  T ;  from  whence  T  N  be¬ 
ing  drawn,  will  be  a  true  Tangent,  becaufe  the 
Angle  T  N  C  being  in  a  Semi-circle,  is  a  Right 
one. 


PROPOSITION  I. 

If  two  Tangents  be  drawn  to  any  Circle  from  a 
Point  (a)  ivitkcut ,  thefe  Tangents  Jhall  always 
be  equal. 

I  lay,  ad=ab. 


a 


The  Triangle  dbc  being  an  Ifofceles,  the  Angle 
cbd- r  Angle  cdb\  the  Right  Angles  adc,  and 
ab  c  are  alfo  equal :  Wherefore  if  from  thefe  right 
and  equal  Angles,  you  feverally  take  the  equal 
Angles  cbd ,  and  c  db,  the  Remainders  abd,  and 
a  db,  mult  be  equal,  and  confequently  the  oppo- 
fite  Sides  a  d,  and  a  b,  to  thofe  Angles  mull  be 
equal,  jg.  E.  D. 

PROP.  II. 

If  a  Tangent  (a  T)  and  a  Secant  (a  d)  be  drawn 
from  the  fame  Point  (a)  without  a  Circle ;  the 
Tangent  will  be  a  mean  Proportional  between  the 
whole  Secant  (a  T)  and  the  Part  (a  c)  without 
the  Circle. 


a 


% 

\ 


Or, 
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Or,  as  Euclid  exprefies  it. 

The  Square  of  the  Tangent  (a  T)  is  equal  to  the  Re¬ 
ctangle  made  by  the  whole  Secant  (a  d)  and  the  ex¬ 
ternal  Part  (a c)  That  »,aTq=:ad  xac. 

Draw  c  T ,  and  T  d. 

Demonjlration, 

Then  will  the  Triangles  T  ac,  and  T  ad,  be 
fimilar;  for  the  Angle  a  is  common  to  both,  and 
a  T  c  ~  d,  becaufe  made  by  a  Tangent  a  T,  and 
a  Secant  c  T.  Therefore  ca:a  T  : :  aT  :  a  d . 
That  is,  aT  is  a  mean  Proportional  between  c  d, 
and  a  d ;  and  alfo  □  a  T  —  an  da  e.  £K  E.  D. 

COROLLARY  I. 

Hence  may  a  Line  be  eafily  divided,  according 
to  extreme  and  mean  Proportion ;  if  from  a  Secant- 
wile  to  the  Circle,  you  draw  a  Line  fo  as  that  the 
Part  within  be  equal  in  Length  to  the  Tangent. 
Thus,  Let  the  prick’d  Line  be  fo  drawn  from  a , 
that  the  Part  within  the  Circle  be  equal  to  T. 
Then  ’tis  plain,  if  the  Part  without  be  called  e ,  by 
this  Propofition , 

ee-\-eT=TT. 

TANGIBLE  Bodies,  are  fuch  as  are  difcover- 
ableand  fenfible  by  our  Feeling  or  Touch. 

TAPER- BORED,  in  Gunnery ,  a  Piece  of  Ord¬ 
nance  is  faid  to  be  Taper-bored,  when  it  is  wider 
at  the  Mouth  than  towards  the  Breech, 

TARASS,  >  in  Mafonry ,  a  fdrt  of  Plaifter, 
TERR  ASS,  f  or  ftrong  Mortar,  chiefly  ufed 
in  lining  BafonS,  Cifterns,  and  other  Refervoirs  of 
Water. 

TARAXIS  of  Tctpdos-a),  Gr .]  is  a  Pertur¬ 

bation  of  the  Humours  of  the  Eye,  the  Stomach, 
or  the  Entrails.  Blanchards 
.  TARE  and  Tret  j  Tare  is  the  Weight  of  Box, 
Straw,  Cloth,  &c.  wherein  Goods  are  packed. 

The  other,  viz.  Tret ,  is  a  Confideration  allow¬ 
ed  in  the  Weight  for  Waite,  in  emptying  and  re¬ 
felling  the  Goods. 

T ARIF,  in  Arithmetic k,  is  either  a  fmalf  Ta¬ 
ble  of  the  Divifor  multiplied  by  the  9  Digits  to  ex¬ 
pedite  Multiplication  ;  or  eife  a  Proportional  T a- 
hle  contrived  for  the  expediting  a  Queftion  in  the 
Rule  of  Fellowlhip,  when  the  Stocks,  Lofles  and 
Gains  are  very  numerous. 

TAR-PAWLING,  in  a  Ship,  is  a  piece  of  Can- 
vafs  well  Tarr’d  over,  to  lay  on  any  Place  to  keep 
off  Rain. 

TARSUS,  is  a  Cartilaginous  Extremity  of  the 
Eye  -lids,  whence  the  Hairs  fpring,  called  Ciliurn. 
Blanchard. 

TARSUS,  is  the  Sp  ce  between  the!  lower  End 
of  the  two  Focils,  and  the  Beginning  of  the  Five 
long  Bones  which  fuftain,  and.  are  articulated  with 
the  Toes  :  Sorhfe  call  this  the'  Injlep,  but  that  is  the 
Metatarfas  rather. 

The  Tarfus  hath  feven  Bones,  which  differ  from 
one  another  very  much"  in  both  Shape  and  Big- 
nels. 

The  firft,  is  the  Talus,  called  alfo  Ajlragaius  the 
Ankle  ox  Huckle-bone  :  This  Bone  has  above  a  con¬ 


vex  Head  with  a  {hallow  Sinus  in  it,  articulating 
with  the  Tibia  :  By  the  Procels  of  which  Tibia , 
which  makes  the  inner  Ankle,  it  is  hedg’d  in,  as  it 
were,  on  the  inlide,  as  it  is  by  that  of  the  Fibula 
on  the  outer ;  before,  it  hath  a  long  Neck,  on 
which  grows  a  round  Head,  that  enters  into  the 
Sinus  of  the  Os  Navicular e  ;  on  which  Jointing  the 
Foot  is  moved  fide-ways :  Its  inner  flde  is  rough, 
and  above  hath  a  Tranverfe  Sinus  to  receive  the 
Ligament  of  the  Tibia ,  and  below  there  is  a  def- 
cending  Sinus,  by  which  the  Tendons  of  the  Muf¬ 
fles  of  the  Foot  pafs :  At  the  bottom  of  all  there  is 
a  Sinus  behind,  and,  Protuberance  before,  by  which 
it  is  articulated  with  the  Os  Calcis  by  a  Ginglymus. 

The  lecond  Bone  of  the  Tarfus ,  is  the  Os  Calcis, 
or  Calcaneum ,  which  fee. 

The  third,  is  the  Os  Scaphoides,  Naviculare,  or 
Cy  mb  forme,  which  fee. 

The  remaining  Four  ftand  all  in  one  Rank,  be¬ 
ing  lefs  than  the  three  former ;  and  the  firft,  arti¬ 
culates  with  the  Os  Calcis ;  the  other  three,  with 
the  Os  Naviculare :  There  is  no  Cartilage  between 
them,  but  they  are  knit  together  on  the  outfide 
like  a  Cartilaginous  Ligament.  The  firft  of  thefe 
is  called  Cubiforme ,  having  fix  almoft  equal  fides, 
is  the  greateft  of  thefe  Four,  and  is  feated  on  the 
outfide  of  the  Foot.  See  Cubiforme.  The.  other 
Three  are  called  OJfa  Cuneiformia ,  from  their 
Wedge-like  Shape;  for  above  they  are  thick,  and 
below  they  are  thin.  See  that  Word. 

TARTANE,  is  a  fmall  Vefl’el,  much  ufed  in 
the  Mediterranean ,  with  but  one  Maft,  and  the 
three-cornered  Sail,  like  a  Galley  ;  they  fifti  with 
them  on  the  Coafts  of  Spain. 

T  ART  AR  Emetick.  See  Emetick  Tartar. 

T  ART  AR  Soluble. .  See  Soluble  T utar. 

T  ART  AR.  Vitriolate ,  is  made  by  pouring  Spi¬ 
rit  of  Vitriol  on  Oil  of  Tartar,  per  Deliquium ,  by 
little  and  little ;  and  when  the  Effervefcence  is  over, 
placing  the  Glafs  in  the  Sand,  and  evaporating  the 
Moifture  with  a  fmall  Heat,  that  a  very  white 
Salt  may  remain  at  the  Bottom.  This  is  the  Tar¬ 
tar  Vitriolate;  ’tis  a  good  Apertive,  and  a  little 
Purgative  Medicine,  and  works  alfo  by  Urine: 
Dole  from  10  to  30  Grains.  r 

TASSELS,  in  a  Building,  are  thofe  Pieces  of 
Boards  that  lie  under  the  ends  of  the  Mantle- 
trees. 

TASTE,  is  probably  cau.fed  by. the  Salts  that  are 
in  Bodies;  which,  according  to  their  various 
Configurations,  affeOt  the  Tongue  as  varioufly  ; 
and  tickling,  or  otherwife  moving  the  Extremities 
of  thefe  fmall  Nerves,  which  terminate  in  the  Pa¬ 
pilla  of  the  Tongue,  communicate  a  pleafant  of 
ungrateful  Senfation  to  the  Brain. 

The  Organ  of  Tafte  feems  to  be  neither  the 
Membranes,  nor  the  Nerves  of  the.  Tongue  (pro¬ 
perly  fpeaking)  nor  the  Glandules  Amygdalines  ;  but 
thofe  little  Eminences,  or  Papilla ,■  which  are  found 
on  the  Tongues  of  all  Animals. 

For  Firft,  thofe  Papilla  are  found  plentifully, 
from  the  Root  of  the  Tongue  to  the  Tip  ;  but 
none  from  thehce  to  the  String ;  or  at-  leaft  but 
very  few. 

Secondly,  Any  Salt,  or  ftrong  tafted  Objedt, 
being  placed  on  the  Parts  void  of  thofe  Papilla , 
effects  not  the  Tafte  at  all. 
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Thirdly. 


T  A  S 


Thirdly,  In  thofe  Papilla ,  in  the  Tongues  of 
Live  Animals,  may  (by  a  Microfcope)  be  difcerned 
many  fmall  Holes  fupplied  at  the  Bottom  by  fmall 
Nerves,  which  communicate  the  Senfation  to  the 
Brain. 

That  various  Taftes  may  be  Mechanically  pro¬ 
duced,  and  that  Sapours  do  depend  on  the  Shape, 
Size,  Motion,  &c%  of  the  fmall  Saporifick  Particles 
of  the  Saporous  Body ; 

The  Honourable  Mr.  Boyle ,  hath  abundantly 
made  out  by  Experiments  and  Obfervations  a- 
bout  the  Mechanical  Produdtion  of  Taftes. 

Dr.  Grew,  in  his  Ledture  about  the  Diverfities 
of  Taftes,  read  before  the  Royal  Society ,  March 
25th,  1675.  diftinguifhes  Taftes  into  Simple  and 
Compound. 

By  the  former  of  which,  he  underftands  fuch 
as  are  Simple  or  Single  Modes  of  T  aftes,  altho’ 
mingled  with  others  in  the  fame  ;  thus,  the  Tafte 
of  a  Pepin,  is  Aci-dulcis ;  of  Rhubarb,  Amara- 
jlringent ,  and  therefore  compounded  in  both ;  but 
yet  in  the  Pepin  the  Acid  is  one  Simple  Tafte,  and 
the  Sweet  another,  as  diftindl  as  the  Bitter  and 
Aftringent  are  in  the  Rhubarb. 

Two  Faults,  faith  the  Dodlor,  have  here  been 
committed  :  The  Defective  Etmmeration  of  Simple 
Taftes,  and  Reckoning  them  Indijlinftly  among  fuch 
as  are  compounded. 

Simple  Taftes  (of  which  ufually  are  reckoned  not 
above  fix  or  feven  Sorts)  are,  at  leaft,  ftxteen. 


TEE 

_.  Acerb ,  properly  fo  called,  is  AJlringent  and 
Acid ;  as  in  the  Juice  of  unripe  Grapes. 

3.  Acrid,  which  is  Pungent  and  Hot. 

4.  Muriatic k ,  is  Salt  and  Pungent ;  as  in  com¬ 
mon  Salt. 

5.  Lixivious ,  which  is  Saltnefs  joined  with  fome 
Pungency  and  Heat. 

6.  Nitrous ,  which  is  Saltnefs,  joined  with  Pun¬ 
gency  and  Cold. 

TAUGHT,  in  the  Sea  Language,  is  the  fame 
as  fetting  a  Rope  ftiff,  or  faft.  They  fay,  Sett 
Taught  the  S brow ds,  to  Stays,  or  any  other  Ropes 
which  are  too  flack,  and  loofe. 

TAUNT,  when  the  Mafts  of  a  Ship  are  too  tall 
for  her,  they  fay  fhe  is  Taunt-mafed ,  or  that  her 
Mafts  are  very  Taunt. 

TAURUS,  is  the  fecond  Sign  of  the  Zodiack. 

TAUTOLOGY  Gr.]  is  a  vain 

Repetition  of  Words,  which  ferves  only  to  leng¬ 
then  out  Difcourfe,  and  tire  the  Reader. 

T autological  Echos ,  are  fuch  as  repeat  the  fame 
Sound  or  Syllable  many  times ;  whereas  thofe  which 
repeat  many  Syllables  or  Words  diftin&ly,  are  cal¬ 
led  P olyfyllabical  Echos. 


T  AW:  The  Heralds  have  an 
Ordinary  which  they  reckon  a- 
mong  the  Croffes,  called  by  this 
Name,  and  of  this  Figure. 


1.  Bitter ,  as  in  Wormwood,  whofe  Contrary  is, 

2.  Sweet ,  as  in  Sugar. 

3 .  Sowre3  as  in  V inegar  ;  whofe  Contrary  is, 

4.  Salt. 

5.  Hot,  as  in  Cloves;  to  which  is  oppofite, 

6.  Cold ,  as  in  Sal  Prunella ;  for  we  may  as  pro¬ 
perly  fay,  a  Cold  Tafe ,  as  an  Hot  one ;  fince  there 
are  fome  Bodies  which  do  manifeftly  imprefs  the 
Senfe  of  Cold  upon  the  Tongue,  though  not  to 
the  Touch. 

7.  Aromatick ;  to  which  is  contrary, 

8.  Naufeous ,  or  Malignant. 

9.  He  thinks  alfo,  that  Taftes  may  be  diftin- 
guilhed  into  fuch  as  are  Soft,  which  are  either  Va¬ 
pid,  as  in  Water,  Starch,  Whites  of  Eggs,  &c. 
or  Unfluous ,  as  in  Oils,  Fat,  tsV. 

1  o.  Or  fuch  as  are  Hard. 

Of  which  he  reckons  four  Kinds.  As, 

1.  Penetrant,  which  worketh  itfelf  into  the 
Tongue,  without  any  Pungency  ;  as  is  found  in 
the  Root  and  Leaves  of  Wild  Cucumber. 

2.  Stupefacient ,  as  in  the  Root  of  black  Helle¬ 
bore  ;  which  being  chewed,  and  for  fome  Time 
retained  upon  the  Tongue,  affedls  the  Tongue 
with  a  Numbnefs,  or  Paralytick  Stupor. 

ix.  3.  AJlringent ,  as  in  Galls.  And, 

4.  Pungent,  as  in  Spirit  of  Sal  Armoniack,  which 
two  T aftes  he  makes  contrary  to  the  Unfiuous ;  as 
Penetrant ,  and  Stupefacient,  are  contrary  to  the 
Vapid  one. 

The  compounded  Taftes  are  very  numerous,  but 
We  have  Words  to  exprefs  but  fix  of  them.  As, 

1.  Aujlere,  which  is  AJlringent  and  Bitter ;  as 
in  the  green  and  loft  Stones  of  Grapes. 


TAXERS,  are  two  Officers  chofen  in  Cam - 
bridge,  to  look  after  the  true  Gage  of  all  Weights 
and  Meafures. 

T  AXIS  Gr.  Order  or  Difpofition ]  a  Term 
ufed  by  Vitruvius ,  for  what  is  now  called  Ordon- 
nance  ;  that  which  gives  every  part  of  a  Building 
its  juft  Dimenfions,  with  refpeft  to  its  Ufes. 

TAYL,  in  Heraldry ,  is  ufed  particularly 
for  the  Tail  of  an  Hart ;  thofe  of  other  Animals, 
having  peculiar  and  diftindl  Names. 

TECHNICAL  [of  Gr.  Art.]  is  fometimes 
the  fame  wTith  Artificial ,  and  exprefles  whatever 
relates  to  the  Arts  and  Sciences,  as  the  Term,  Rules , 
&c.  So  that  the  Terms  of  Art  are  commonly  called 
T f chnical  Words. 

TEETH.  The  Teeth  are  called  in  Latin , 
Dentes ,  quaft  Edentes ,  from  their  Office  of  eating , 
or  chewing.  They  are  fixed  in  their  Alveoli ,  three 
manner  of  Ways. 

The  firft  and  chief  is  by  their  Articulation  with 
the  Jaw-bones,  by  Gomphofts. 

The  fecond  is,  by  the  Nerve  which  is  inferted 
into  their  Root  by  Synneurofis. 

And  the  laft  is,  by  the  Gums,  which  cleave  to 
the  outfide  of  their  Roots  by  Syjfarcofs. 

Their  Subfance  is  the  hardeft  of  all  other  Bones, 
but  more  efpecially  that  Part  of  them  that  Hands 
out  naked  above  the  Gums.  This  Part,  Dr.  Ha¬ 
vers  thinks  ought  to  be  efteemed  rather  ftony  than 
bony,  and  yet  not  the  whole  of  it  neither,  but  only 
the  Outfide,  or  Cortex,  which,  like  a  Shell,  covers 
the  Bony ;  which  being  broken  off,  or  decayed, 
the  Bony  quickly  rots,  and  moulders  away  :  Up¬ 
on  which  account  it  is,  that  when  the  Gums  are 
eaten  away,  l'o  that  fome  part  of  the  Tooth,  which 
is  not  defended  with  this  ftony  Cortex ,  is  laid  bare, 
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it  is  eroded  ;  when  that  Part  that  naturally  Hands 
cut  of  tlie  Gums,  and  is  by  fuch  a  folid  Subftance 
fecured,  fuffers  no  fuch  Jnju'ry,  the  ftony  Part  is 
not  covered  with  any  P eriojleum,  but  that  Part 
which  is  within  the  Sockets  of  the  Jaw-bones,  is 
invefted  with  a  thin  Membrane ;  which,  he  fays, 
is  not  the  true  Periojleum  ("though  that  invefts  the 
Socket  wherein  they  Hand)  but  is  propagated  from 
that  Membrane  that  covers  the  Gums,  and  is 
common  to  the  whole  Mouth,  which  does  not  ter¬ 
minate  with  the  Gums,  but  when  it  comes  to  their 
extreme  Edge,  turns  in,  and  is  refledled  between 
the  other  fide  of  the  Gum,  and  the  Tooth,  defend¬ 
ing  into  the  Alveolus,  or  Socket,  and  adhering  on 
one  fide,  immediately  to  thofe  Parts  of  the  Teeth 
which  lie  within ;  and  on  the  other,  to  the  hard 
flefhy  Subftance  of  the  Gums,  which  with  this  is 
communicated  to  the  Roots  of  fome  Teeth  (efpeci- 
ally  in  the  upper  Jaw)  to  fallen  them  more  firmly 
in  their  Sockets ;  and  where  none  of  this  hard 
Flefh  intervenes,  it  coalefces,  as  it  were,  into  one 
Membrane  with  the  Periojleum ,  that  covers  the  in- 
fide  of  the  Socket.  By  this  Membrane,  and  the 
Nerve  inferted  into  the  Root  of  every  Tooth, 
thefe  lower  Parts  of  the  Teeth  become  exquifitely 
fenfible. 

The  Grinders  have  a  manifeft  Cavity  within 
(but  the  Incifores  and  Canini  but  an  obfcure  one) 
whereunto  by  the  very  fmall  Holes  of  their  Roots, 
they  each  receive  a  Capillary  Artery  from  the  Ca¬ 
rol  ides,  a  Vein  from  the  Jugulars,  and  a  Twig  of 
a  Nerve  from  the  fifth  Pair.  The  Vein,  Artery, 
and  Nerve  are  united  together,  and  clad  with  a 
common  Membrane  when  they  enter  the  Jaw, 
within  which  they  have  a  proper  Channel  to  run 
along  in,  under  the  Roots  of  the  Teeth,  fending 
Twigs  to  each,  as  they  pafs  under  them. 

The  Rudiments,  or  Principles  of  the  Teeth,  are 
bred  with  the  other  Parts  of  the  Womb,  but  lie 
hid  for  fome  Months  within  the  Jaws  and  Gums. 
Thefe  Principles  are  partly  Bony,  and  partly  Mu¬ 
cous,  and  both  Parts  are  at  firft  included  in  a  Mem¬ 
branous,  and  fomewhat  Mucous  Foil: cuius,  or 
Cafe,  which  in  Procefs  of  Time  they  break  through 
(fome  fooner,  other  later)  their  Bony  Part  amend¬ 
ing  upwards  out  of  the  Gums  ;  and  their  Mucous 
Part  (hardening  by  Degrees)  defcending  down¬ 
wards  into  the  Jaw  fo  far  as  there  is  fpace  for  it  ; 
the  FoW cuius  itielf  turning  to  a  kind  of  Cement, 
whereby  the  T ooth  is  faftened  to  the  fides  of  the 
Alveolus. 

At  what  time,  and  in  what  order,  they  break 
forth  out  of  the  Alveoli ,  is  known  to  every  Nurfe  : 
Omitting  therefore  to  fpeak  of  that,  I  fhall  only 
Note,  That  the  Teeth  alone,  of  all  the  Bones  in 
the  Body,  continue  to  grow  fo  long  as  a  Man 
lives  (and  they  continue  in  his  HeadJ  for  elfe 
they  would  be  foon  worn  to  the  Stumps  by  their 
daily  Ufe  •,  and  we  fee  that  when  a  Tooth  is  loft 
out  of  either  Jaw  (in  the  oldeft  People,)  that  which 
is  oppofite  to  it  in  the  other  Jaw,  will  commonly 
grow  longer  than  the  reft,  having  none  to  grind  a- 
gainft  :  Though  it  muft  be  confeft,  that  the  teem¬ 
in'7'  length  of  old  Peoples  Teeth,  is  more  owing 
to°the  falling  away  of  their  Gums,  than  the  growth 
of  their  Teeth. 

When  Children  come  to  be  feven  or  eight  Years 
old,  they  change  feveral  of  their  Teeth;  but  very 
rarely,  if  ever,  all.  The  Incifores ,  or  Fore  teeth  ; 
the  Canine ,  or  Eye-teeth,  and  the  foremoft  Dou¬ 
ble-teeth  molt  change ;  but  the  reft  of  the  Double- 
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teeth  very  few.  Now  concerning  this  changing  of 
the  Teeth,  wb  muft  know,  that  the  old  ones  do 
not  come  out  by  their  Roots,  but  their  upper 
Part  only  drops  off,  their  Root  remaining  ftill  in 
the  Socket  of  the  Jaw  ;  which  (being  like  Seed  for 
the  new  ones)  by  degrees  grows  up  above  the 
Gums,  to  fupply  the  Place  of  that  which  is  fallen 
off.  Commonly  about  the  twentieth  Year  (or  up¬ 
wards)  there  fpring  out  two  Double-teeth  behind 
the  reft,  which  ’till  then,  had  lain  hid  in  their 
Sockets.  Thefe  are  called  Genuine  Teeth ,  ox  Den¬ 
tes  Sapientia,  becaufe  Men  are  then  come  to 
Years  of  Difcretion. 

As  for  the  Number  of  them,  commonly  there  are 
found  fixteen  in  each  Jaw ;  if  there  fall  out  any 
Difference  in  Number,  as  to  individual  Perfons,  it 
generally  falleth  out  in  the  Molares. 

There  are  three  Ranks,  or  forts  of  Teeth. 

Thofe  of  the  firjl  Rank  (for  the  foremoft)  are 
called  Incifores,  Cutters.  Muft  commonly  four  are 
found  in  each  Jaw  ;  they  have  but  one  Root,  or 
Fang  ;  and  foeafily  fall,  or  are  pulled  out.  Thefe 
firft  make  way  out  of  the  Gums  in  Children,  be¬ 
caufe  the  Tops  of  them  are  fharpeft. 

Thofe  of  the  fecond  Rank,  are  called  Canini ,  or 
Dog-teeth,  from  their  length,  hardnefs,  and  fharp- 
nefs  above  the  reft:  In  each  Jaw  there  are  two  ; 
at  each  fide  of  the  Cutters,  one.  They  are  other- 
wife  called  Eye-teeth,  either  from  an  Opinion  that 
their  Roots  ( viz.  of  the  upper)  reach  as  far  as  the 
Eyes,  or  that  the  fame  Nerve  that  moves  the  Eye, 
fends  a  T  wig  to  thefe  T eeth ;  neither  of  which  Con¬ 
ceits  are  true  :  The  Roots  of  thefe  are  fingle,  as 
thofe  of  the  Incifors,  but  they  are  both  fometimes 
crooked  ;  and  if  fuch  People  in  whom  they  are  fo, 
chance  to  have  one  of  them  drawn,  they  can  hard¬ 
ly  be  pulled  out,  without  breaking  off  a  Piece  of 
the  Alveolus ,  in  which  they  are  fix’d. 

Thofe  of  the  third  Rank,  are  called  Molares, 
Grinders,  becaufe,  like  Mill-ftones,  they  grind  the 
Meat.  Moft  commonly  they  are  twenty  in  Num¬ 
ber,  five  in  each  fide  of  both  Jaws.  The  two  fore¬ 
moft  that  Hand  next  to  the  Dog-teeth,  are  lefs 
than  the  reft,  having  but  two  Knobs  to  the  Top; 
but  the  three  hindmoft  are  larger,  and  have  lour, 
being  in  a  manner  Four-fquare. 

The  two  foremoft  alfo  have  but  two  Roots  at 
moft  ;  but  the  three  hindmoft  commonly  three  or 
four.  But  thofe  of  the  upper  Jaw  have,  for  the 
moft  part  one  Root  more  than  thofe  which  are 
oppofite  to  them  in  the  lower,  or  however  their 
Roots  are  larger. 

The  Reafon  whereof  may  be, 

Firft,  Becaufe  they  are  pendulous,  and  fo  are 
the  apter  to  drop  out :  And, 

Secondly,  Becaufe  the  Subftance  of  the  upper 
Jaw  is  not  fo  firm  as  that  of  the  lower. 

The  Ufe  of  the  Teeth,  is  principally  to  chew 
the  Meat,  to  prepare  it  for  the  Stomach,  that  it 
may  the  eafier  concodl  into  Chyle.  The  Inci¬ 
fores  bite  off  the  Morfel,  the  Dog-teeth  break  it, 
and  the  Grinders  make  it  fmall ;  wherefore  they 
are  flat  in  the  Top,  that  they  may  the  better  re¬ 
ceive  and  keep  the  Meat ;  and  rough,  that  they 
may  grind  it  the  better.  The  Teeth  contribute 
alfo  to  the  Formation  of  the  Speech,  efpecially  the 
Fore- teeth ;  for  thofe  that  have  loft  theifi,  Lifp, 
as  we  lay,  and  cannot  pronounce  plainly  fuch 
Syllables  as  have  C,  X,  &c. 
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Mr.  de  la  Hire  obferves,  that  the  Bone  of  the 
Tooth  doth  not  grow  in  Adult  Perfons,  but 
only  the  PerioJUum  ;  which  is  a  Subftance  very 
different  from  the  Bone  every  way.  ’Tis  compo- 
fed,  he  faith ,  of  an  infinite  Number  of  fmall 
Threads,  which  are  fattened  to  the  Bone  by  their 
Roots,  much  like  the  Horns  and  Nails  of  Animals  ; 
thefe  little  Threads  grow  as  the  Nails.  When  a 
part  of  the  PerioJUum  is  broke,  and  the  Bone  is 
laid  bare,  the  T ooth  ufually  perifhes. 

TEINT,  is  a  French  Term  in  Painting,  figni- 
fying  that  Artificial  Colour  of  which  any  Objed  is 
compofed. 

TELEPHIUM,  is  the  fame  Ulcer  with  Chiro- 
via  (which  fee  ;)  it  is  fo  called  from  one  Telephius , 
who  was  a  long  time  troubled  with  this  Difeafe. 
Blanchard. 

TELESCOPE  [o/B a©-,  the  End,  and  **** w  of 
c>io7riat  to  View,  Grd]  is  an  Optick  Inftrument 
which  ferves  to  difcover  Objeds  at  a  Diftance. 

If  a  Telefcope  confifts  only  of  a  Convex  Ojed- 
glafs  and  an  Eye-glafs  of  a  much  greater  Convexity 
(or  which  is  a  Portion  of  a  much  letter  Sphere)  than 
the  Objed-glafs  is  (which  is  the  common  Form  of 
the  Telefcope  for  the  Night  ;)  then  will  the  ap¬ 
parent  Magnitude  of  the  Objed  feen  through  it, 
be  to  the  Objed  feen  by  the  naked  Eye  at  the 
Station  of  the  Objed-glafs  ::  as  the  Focal  Length 
of  the  Objed-glafs,  to  the  Focal  Length  of  the 
Eye-glafs.  Molineux  Diopt.  Nov.  Prop .  LXII. 
Thus  ; 

Suppofe  the  Focal  Length  of  the  Objed-glafs  be 
1 2  Foot,  or  1 44  Inches,  and  that  of  the  Eye-glafs 
3  Inches ;  then  the  apparent  Diameter  of  the  Ob¬ 
jed  feen  through  the  Glafs,  to  that  feen  by  the 
naked  Eye,  will  be  as  ::  144  to  3,  or  as  48  to  1. 
Wherefore  fuch  a  Telefcope  will  be  faid  to  mag¬ 
nify  the  Diameter  of  the  Objed  48  times,  and  its 
Surface  2344  times  (/.  e.  the  Square  of  28.) 

Wherefore  if  the  fame  Objed-glafs  be  combi¬ 
ned  with  an  Eye-glafs,  whofe  Focus  is  1,  and  at 
another  time  with  an  Eye-glafs  whofe  Focus  is  2, 
the  former  Telefcope  will  magnify  twice  as  much 
as  the  latter. 

Alfo,  if  two  Telefcopes  have  different  Lengths, 
and  the  Focus  of  the  Eye-glafs  of  the  Shorter  be  in 
the  fame  Proportion  to  the  Focus  of  its  Objed- 
glafs  : :  as  the  Focus  of  the  Eye-glafs  of  the  Longer 
bears  to  its  Objed-glafs;  then  thofe  two  Tele- 
fcopes  will  magnify  alike. 

But  yet  long  T elefcopes  are  of  very  great  U fe, 
and  ’tis  impoflible  to  make  fhort  ones  perform  as 
well :  For, 

1.  Objed-glaffes  of  a  fhorter  Focus,  will  not 
bear  Eye-glaffes  proportionably  fhort,  without  co¬ 
louring  the  Objed,  or  rendring  it  dark  and  ob- 
fcure. 

For  Inftance:  Suppofe  a  very  good  1 2  Foot  Ob¬ 
jed-glafs  will  receive  an  Eye-glafs  of  no  fhorter 
Focus  than  3  Inches,  with  clearnefs  and  diltind- 
nefs ;  yet  however  an  Objed-glafs  of  24  Foot, 
equally  good,  will  bear  an  Eye-glafs  of  lefs  than 
6  Inches  Focus  (perhaps  of  5  or  4  Inches  Focus) 
with  equal  clearnefs  and  diftindnefs. 

And  then,  though  an  Objed-glafs  of  12  Foot, 
with  an  Eye-glafs  of  3  Inches  will  magnify  but  48 
times,  as  is  above  proved  ;  yet  an  Objed-glafs  of 
24  Foot,  with  an  Eye-glafs  of  4  Inches,  will  mag¬ 
nify  7  2  times ;  which  is  nearer  one  third  more 
thafi  the  former ;  and  this  is  a  vaft  Advantage. 


2.  The  Image  of  the  Moon,  or  other  Objed, 
in  the  diftind  Bafeof  an  Objed-glafs  of  24  Foot, 
is  twice  as  long  as  the  Image  of  the  diftind  Bafe 
of  an  Objed-glafs  of  12  Foot:  And  confequently 
the  Image  in  the  former  will  be  much  more  plain 
and  diftind. 

Hence  may  be  concluded  alfo,  That  if  the  Ob¬ 
jed-glafs  be  formed  on  a  lefs  Sphere  than  the  Eye- 
glafs,  the  Appearance  of  Objeds  will  be  diminifh- 
ed  in  the  aforefaid  Proportion  ;  as  is  plain  by  the 
Cafe,  when  a  Telefcope  is  inverted. 

Therefore  all  Perfons  which  relate  Phamomena 
obferved  by  their  Telefcopes  or  Microfcopes, 
ought  to  mention  not  only  the  Length  of  the  Tube 
in  general,  but  alfo  to  exprefs  the  particular  Focus 
of  both  Eye-glafs  and  Objed-glafs,  together  with 
the  Aperture  of  the  Objed-glafs ;  or  elfe  one  can¬ 
not  well  judge  of  the  Degree  of  magnifying. 

T o  determine  the  Angle  received  by  a  T elefcope 
of  this  Form,  Mr.  Molineux  gives  this  Rule. 

As  the  Diftance  between  Objed  and  Eye-glafs, 
is  to  half  the  Breadth  of  the  Eye-glafs  ::  Radius 
to  the  Tangent  of  the  Angle. 

If  a  T elefcope  confift  of  a  Convex  Objed-glafs, 
and  3  Convex  Eye-glaffes  (which  is, the  ufual 
Form  of  Telefcopes  to  be  ufed  by  Day:)  Then 
the  Diftance  between  the  firft  Eye-glafs  and  the 
fecond,  muft  be  the  Sum  of  their  Foci ;  the  Di¬ 
ftance  between  the  fecond  and  third  Eye-glaffes, 
muft  be  alfo  the  Sum  of  their  Foci ;  fo  that  all  the 
Glafles  are  diftant  from  the  next  adjacent  Glaffes 
the  Sum  of  their Foci’,  only  indeed  there  may  be 
fome  little  Variety  in  the  Diftance  between  the  firft 
and  fecond  Eye-glafs ;  which  is  the  Reafon  there 
is  a  Draw  always  made  there,  to  alter  it  at  plea- 
fure. 

This  Telefcope  is  only  a  double  one  of  the  for¬ 
mer  Sort ;  and  as  the  former  inverts  the  Objeds, 
this  inverts  that  Inverfion,  by  the  Addition  of  two 
more  Glaffes,  and  confequently  reprefent  all  things 
Right ,  or  make  them  appear  Eredl. 

Telefcopes  may  be  made  with  Concave  Eye- 
glaffes,  but  then  the  Area  of  the  Objed  will  be 
proportioned  always  to  the  Breadth  of  the  Pupil 
of  the  Eye  of  the  Beholder  ;  whereas  in  a  Convex 
Eye-glafs,  ’tis  determined  by  the  Breadth  of  that 
Glafs. 

The  practical  Rule  for  combining,  or  putting  together, 
this  Day -Telefcope  of  Four  Glaffes,  is  this. 

Take  the  two  firft  Eye-glaffes,  and  combine 
them  by  T rials,  fo  as  to  make  a  diftind  inverted 
Telefcope,  confiding  of  a  Convex  Objed-glafs,  and 
a  Convex  Eye-glafs  of  a  lefs  Sphere. 

Then  take  the  Objed-glafs,  and  firft  Eye-glafs, 
and  combine  them  by  T rials  alfo. 

Laftly,  Take  both  thefe  Telefcopes,  and  without 
altering  the  Diftances  of  their  Glaffes,  in  either  of 
them  fingly,  by  Trials  combine  both  thefe  Tele¬ 
fcopes,  ’till  the  Appearance  be  clear  and  diftind. 

But  what  is  here  done  by  T rials,  may  be  effed- 
ed  by  adual  Menfuration,  or  defigning  out  the 
Diftances  of  the  Glafles  from  each  other,  by  know¬ 
ing  their  Focal  Diftances. 

TELESCOPE  Aerial,  fo  Mr.  Ch.  Huygens  calls 
a  Telefcope  ( defcribed  in  Pbilofcphical  Tranfatfions , 
1  Numb, 
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Numb.  1 6 1.)  which  was  made  for  the  Night,  and 
to  he  ufed  without  a  clofe  Tube  (becaufe  there  is 
no  need  of  one  in  a  dark  Night)  and  by  that  means 
a  longTelefcope  becomes  much  lightened,  and  more 
eafily  manageable. 

TELESCOPE  Reflecting ,  of  Sir  Ifaac  Newton , 
is  made  thus :  The  Tube  of  it,  which  is  large,  is 
open  at  the  end,  which  refpedts  the  Object  ;  the 
other  end  is  clofe,  where  a  concave  metalline  Spe¬ 
culum  is  laid ;  and  near  the  open  end,  there  is  a  flat 
oval  Speculum  made  as  fmall  as  may  be,  the  lefs  to 
obftrudt  the  entrance  of  the  Rays  of  Light  into  the 
Tube  by  it,  and  inclined  towards  the  upper  part 
of  the  Tube,  where  is  a  little  Hole  furnifhed  with 
a  fmall  Plane  Convex  Eye-glafs :  So  that  the  Rays 
coming  from  the  Objedt,  do  firft  fall  upon  the  Con¬ 
cave  placed  at  the  bottom  of  the  Tube,  and  are 
thence  refledted  to  the  upper  end  of  it,  where  they 
meet  with  the  flat  Speculum  obliquely  pofited,  by 
the  Reflection  of  which  they  are  directed  to  the 
little  Plano-convex  Glafs,  and  fo  to  the  Spectator’s 
Eye,  who  looking  downwards,  fees  the  ObjeCt 
which  the  T elefcope  is  turned  to.  This  Inftru- 
ment  is  deferibed  more  at  large  in  Philof.  Tranf. 
Numb.  8 1. 

After  this  firft  Effay,  the  learned  Inventor  made 
another  Inftrument  of  the  fame  Nature,  with  which 
he  faith,  that  he  could  read  in  the  PhiloJ'ophical 
T ranfaCtions  opened  in  the  Sun-fhine,  at  an  hundred 
Foot  Diftance,  and  difeern  fome  of  the  Words  at 
the  Diftance  of  1 20 ;  its  Aperture  (define  next  the 
Eye)  was  then  equal  to  above  an  Inch  and  h  of  the 
ObjeCt  Metal. 

The  Advantages  of  this  Telefcope  would  be 
very  great,  if  it  could  be  brought  to  its  defired 
Perfection.  But  it  is  liable  to  two  Inconveniences. 
Firft,  That  ’tis  not  very  eafy  by  it  to  find  the  Ob¬ 
jeCt  you  would  fee ;  though  this  a  little  Ufe  and 
Practice  would  obviate ;  at  leaft,  placing  a  fmall 
ProfpeCt- glafs  on  the  outfide  parallel  to  the  Axis  of 
the  Cavity  of -the  Catoptrick  Tube,  you  might 
readily  enough  find  the  ObjeCt  by  that,  and  then 
the  Tube  itfelf  would  be  right.  The  Second,  and 
much  greater  Inconvenience  is  the  concave  metal¬ 
line  ObjeCt -Speculum  being  fubjeCt  to  tarnifh,  fo 
that  it  will  not  continue  long  good.  But  if  any 
Perfon  could  be  fo  happy  as  to  find  out  a  good 
metalline  Mixture  that  would  polifh  finely,  reflect 
vividly,  and  hold  without  rufting  or  tarnilhing,  it 
would  be  a  Difcovery  of  very  great  Advantage, 
both  to  Telefcopical  and  Microfcopical  Improve¬ 
ments. 

TELESCOPES  (1.)  Sir  Ifaac.  Newton,  in  his 
admirable  Treatife  of  Opticks,  pag.  59.  demon- 
ftrates,  That  the  Perfection  of  Tel efc opes  is  impeded 
by  the  different  Refrangibility  of  the  Rays  of  Light ; 
and  not,  as  hath  been  vulgarly  fuppofed,  by  the 
Spherical  Figures  of  Glafles  :  and  confequently  they 
will  not  be  perfedted  by  Glafles  of  the  Figures  of 
the  Conick  Section,  i.  e.  by  Parabolick ,  Hyperbolick 
Glafles,  OV.  For  having  fhewed  the  Ratio  be¬ 
tween  the  lefs  and  greater  Refradtions  of  the  diffe¬ 
rent  Rays  to  be  very  nearly  as  27  to  28,  he  faith , 
thofe  that  are  (killed  in  Opticks,  will  eafily  under- 
ftand,  that  the  leaft  circular  Space,  into  which  the 
Objedt- Glafles  of  Telefcopes  can  collect  all  forts 
of  parallel  Rays,  is  about  the  27-2  part  of  half  the 
Aperture  of  the  Glafs ;  or  the  55  th  part  of  the  whole 
Aperture  5  and  that  the  Focus  of  the  moft  refrangi¬ 
ble  Rays,  is  nearer  to  the  Objedt-Glafs  than  the 
Focus  of  the  lefs  refrangibl^ones,  by  about  27  §  part 


of  the  Diftance  between  the  Objedt-Glafs  and  the 
Focus  of  the  mean  refrangible  ones. 

And  if  Rays  of  all  forts,  flowing  from  any  one 
lucid  Point  in  the  Axis  of  any  Convex  Lens ,  be 
made  by  the  Refradtion  of  the  Lens  to  converge  to 
Points  not  too  remote  from  the  Lens ,  the  Focus  of 
the  moft  infrangible  Rays  (hall  be  nearer  to  the  Lens , 
than  the  Focus  of  the  leaft  infrangible  Rays,  by  a 
Diftance,  which  is  to  the  272  part  of  the  Diftance 
of  the  Focus  of  the  mean  refrangible  Rays  from  the 
Lens,  as  the  Diftance  between  that  Focus  and  the 
lucid  Point  from  whence  the  Rays  flow,  is  to  the 
Diftance  between  the  lucid  Point  and  the  Lens  very 
nearly. 

After  this,  he  fhews,  by  Experiments,  made 
with  very  great  accuracy,  that  the  Rays  of  Light, 
which  differ  in  Refrangibility,  do  not  all  converge 
to  the  fame  Focus ;  but  if  they  flow  from  a  lucid 
Point  as  far  from  the  Lens  on  the  one  fide,  as  their 
Foci  are  on  the  other,  the  Focus  of  the  moft  re¬ 
frangible  Rays  fhall  be  nearer  to  the  Lens,  than 
that  of  the  leaft  refrangible,  by  above  the  14th 
Part  of  the  whole  Diftance :  And  if  they  flow  from 
a  lucid  Point  fo  very  remote  from  the  Glafs,  that, 
before  their  Incidence,  they  may  be  accounted 
parallel,  the  Focus  of  the  moft  refrangible  Rays 
fhall  be  nearer  to  the  Lens,  than  the  Focus  of  the 
leaft  refrangible,  by  a  27th  or  28th  Part  of  their 
whole  Diftance  from  it.  And  the  Diameter  of 
the  Circle  in  the  middle  Space  between  thefe  two 
Foci,  which  they  illuminate  when  they  fall  there  on 
any  Plane  perpendicular  to  the  Axis  (which  Cir¬ 
cle  is  the  leaft  into  which  they  can  be  all  gathered)  is 
about  the  55  th  Part  of  the  Diameter  of  the  Aper¬ 
ture  of  the  Glafs.  So  that  ’tis  a  wonder  that  Te¬ 
lefcopes  do  reprefent  Objedts  fo  diftindtly.  But 
were  all  the  Rays  of  Light  equally  refrangible,  the 
Error  arifing  only  from  the  Sphericity  of  the  Figures 
of  Glafles,  Would  be  many  hundred  times  lefs. 
And  exprefsly  by  Calculation,  pag.  70.  he  proves, 
that  the  Error  arifing  from  the  fpherical  Figure  of 
Glafles,  to  that  arifing  from  the  different  Refrangi¬ 
bility  of  the  Rays  is,  as  1  to  8151  j  and  confe¬ 
quently  is  fo  little,  as  deferves  not  to  be  confi- 
dered. 

Thefe  is  another  Argument  (faith  our  excellent 
Author,  pag.  73.)  which  proves,  that  the  different 
Refrangibility  of  the  Rays,  is  the  true  Caufe  of  the 
Imperfection  of  Telefcopes.  For  the  Errors  of 
the  Rays  arifing  from  the  fpherical  Figures  of  the 
Objedt-glafles,  are  as  the  Cubes  of  the  Apertures 
of  luch  Objedt-glafles:  And  thence  to  make  Tele¬ 
fcopes,  of  various  Lengths,  magnify  with  equal 
Diftindtnefs,  the  Apertures  of  the  Objedt-glafles, 
and  the  Charges ,  or  magnifying  Powers,  ought  to 
be  as  the  Cubes  of  the  fquare  Roots  of  their 
Lengths ;  which  doth  not  anfwer  to  Experience. 
But  the  Errors  of  the  Rays  arifing  from  the  diffe¬ 
rent  Refrangibility,  are  as  the  Apertures  .of  the 
Objedt-glafles:  And  thence  to  make  Telefcopes 
of  various  Lengths  magn:fy  with  equal  Diftindt¬ 
nefs,  their  Apertures  and  Charges  ought  to  be  as 
the  fquare  Roots  of  their  Le?igths :  And  this  an- 
fwers  to  Experience,  as  is  well  known.  For  In- 
ftance,  a  Telefcope  of  64  Feet  in  Length,  with 
an  Aperture  of  2  j  Inches,  magnifies  about  1 20 
times  with  as  much  Diftindtnefs  as  one  of  a 
Foot  in  Length,  with  ~  of  an  Inch  Aperture, 
magnifies  1 5  times. 

By  Reafon  of  this  different  Refrangibility,  he 
concludes  that  there  can  fcarce  be  any  other  means 
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of  improving  Telefcopcs  by  Refradions  alone,  be- 
fides  that  of  increafmg  tkeir  Lengths ;  for  which 
end  the  late  Contrivance  of  Hugenius  feems  well 
accommodated.  (See  Philofophical  Tranfaffions , 
N°.  161  .)  For  in  his  Aerial  Telefcope,  the  Glafles 
are  readily  manageable,  and  the  Objed-glafs  being 
upon  a  ftrong  upright  Pole,  becomes  more  Heady-. 

Sir  Ifaac  Newton ,  in  his  Opt  ids ,  p.  76,  acquaints 
us  how  he  polifhed  his  reflecting  Metal,  which 
he  ufed  in  his  reflecting  Telefcope  ;  and  which, 
becaufe  it  appears  to  be  a  much  better  way  than 
in  any  common  Ufe,  I  here  give  the  Reader. 

I  had  two  round  Copper-plates,  each  of  fix 
Inches  in  Diameter,  the  one  Convex,  and  the 
other  Concave,  and  ground  very  true  one  to  ano¬ 
ther  ;  on  the  Concave  I  ground  the  Objed-Metal 
or  Concave,  which  was  to  be  polifhed,  ’till  it  had 
taken  the  Figure  of  the  Convex,  and  was  ready 
for  a  Polifh ;  then  I  pitch’d  it  over  thinly,  by 
dropping  melted  Pitch  up>on  it,  and  warming  it,  to 
keep  the  Pitch  foft,  whilft  I  ground  it  with  the 
Concave  Copper,  wetted,  to  make  it  fpread  evenly 
all  over  the  Convex.  Thus,  by  working  it  well, 
I  made  it  as  thin  as  a  Groat ;  and  after  the  Convex 
was  cold,  I  ground  it  again,  to  give  it  as  true  a  Fi¬ 
gure  as  I  could.  Then  I  took  Putty,  which  I  had 
made  very  fine,  by  wafhing  it  from  all  its  grofis 
Particles,  and  laying  a  little  of  this  on  the  Pitch, 
with  the  Concave  Copper,  I  ground  it  upon  the 
Pitch,  ’till  it  had  done  making  a  Noife  ;  and  then 
on  the  Pitch  I  ground  the  Objed-Metal  with  a  brifk 
Motion,  for  about  two  or  three  Minutes,  leaning 
hard  upon  it.  Then  I  put  frefh  Putty  upon  the 
Pitch,  and  ground  it  again,  ’till  it  had  done  ma¬ 
king  a  Noife,  and  afterwards  ground  the  Objed-Me- 
tal  upon  it,  as  before  ;  and  this  Work  I  repeated, 
’till  the  Metal  was  polifhed,  grinding  the  laft  time 
with  all  my  Strength  for  a  good  while  together, 
and  frequently  breathing  upon  the  Pitch,  to  keep 
it  moift,  without  laying  on  any  more  frefh  Putty. 

But  becaufe  Metal  is  more  difficult  to  polifh 
than  Glafs,  and  is  afterwards  very  apt  to  be  fpoiled 
by  tarnifhing,  and  befides  refleds  not  fo  much 
Light  as  Glafs,  Quickfilver’d  over,  does ;  I  pro¬ 
pound,  inftead  of  Metal,  to  ufe  a  Glafs,  ground 
Concave  on  the  Fore-fide,  and  as  much  Con¬ 
vex  on  the  Back-fide,  and  on  the  Back-fide 
well  Quickfilver’d  over  ;  the  Glafs  alfo  mull  be 
exadly  all  over  of  the  fame  thicknefs,  otherwife 
the  Objed  will  look  coloured  and  indiflind. 

With  fuch  a  Glafs  I  tried,  about  five  or  fix  Years 
ago,  to  make  a  Refleding- Telefcope  of  four  Feet  in 
Length,  to  magnify  about  150  times:  And  I  fa- 
tisfied  myfelf,  that  there  wants  nothing  but  a 
good  Artift  to  bring  this  Defign  to  Perfedion  :  For 
the  Glafs  being  only  after  the  common  Manner  of 
grinding  Glafles  for  T elefcopes,  though  it  feemed 
as  good  as  Objed-glafles  ufed  to  be,  yet  when  it 
was  Quickfilvered,  the  Reflexion  difcovered  innu¬ 
merable  Inequalities  all  over  the  Glafs:  And  by 
Reafon  of  thefe  Inequalities,  Objeds  appeared  in¬ 
diflind  in  this  Inftrument.  For  the  Errors  of  Re- 
fleffed  Rays ,  caufed  by  any  Inequality  of  the 
Glafs,  are  about  fix  times  greater  than  the  Errors 
of  Ref  raffed  Raysy  caufed  by  the  like  Inequalities. 
But  I  however  found  by  this  Tryal,  that  the  Re¬ 
flexion  on  the  Concave  fide  of  the  Glafs,  which  I 
feared  would  difturbthe  Vifion,  did  really  no  fen- 
fible  prejudice  to  it ;  and  confequently,  that  no¬ 
thing  is  wanting  to  perfed  thefe  Telefcopes  but 
good  Workmen,  who  can  grind  and  polifh  Glafles 
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truly  fpherical.  I  once  mended  a  common  fourteen 
Foot  Objed-glafs  confiderably,  by  grinding  it  with 
Pitch  or  Putty,  and  leaning  very  eaiily  on  it  in  the 
grinding  it,  left  the  Putty  fhould  fcratch  it :  be¬ 
fides,  leaning  too  hard  on  the  Glafs  in  grinding  it, 
is  apt  to  bend  it  j  and  then  the  Figure  cannot  be 
truly  fpherical. 

Sir  Ifaac  Neivton’s  Method  of  fhortning  Tele¬ 
fcopes,  vid.  his  Opticks ,  pag.  29. 

Let  ahd  e  reprefent  a  Glafs  fphencally  Concave 
on  the  Fore-fide  a  b ,  and  as  much  convex  on  the 
Back-fide  c  d ,  fo  that  it  be  every  where  of  an  e- 
qual  thicknefs ;  for  it  muft  not  be  thicker  on  one 
lide  than  the  other,  left  it  make  Objeds  appear 
coloured  and  indiflind  :  It  muft  alfo  be  very  well 
wrought  and  Quickfilvered  over  on  the  Back-fide  : 
Place  this  Glafs  in  the  Tube  v  x  y  z,  which  muft 
be  made  very  black  within.  Let  efg  reprefent  a 
Prifm  of  Glafs  or  Chryftal,  placed  near  the  other 
end  of  the  T ube,  in  the  middle  of  it,  by  means 
of  an  Handle  of  Brafs  or  Iron  f  g  k,  to  whofe  end 
made  flat,  it  is  cemented.  Let  this  Prifm  be  Right- 
angled  at  e ,  and  the  other  two  Angles  exadly  e- 
qual,  and  confequently  each  45  Degrees.  Let  the 
Sides  ef  and  g  e  be  exadly  Plane  and  Square,  and 
by  confequence  the  third  Side  f  g,  a  Redangled 
"  ’  gram,  whofe  Length  is  to  its  Breadth  in 
fubduplicate  Proportion  of  2  to  1. 
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Let  this  Prifm  be  fo  placed  in  the  T ube,  that  the 
Axis  of  the  Concave  Speculum  may  pafs  thro’  the 
middle  of  the  fquare  Side  e  f  perpendicularly,  and, 
coniequently,  thro’  the  middle  of  the  Side  f g,  at  an 
Angle  of  45  Degrees.  And  let  the  Side* /be  tur¬ 
ned  towards  the  Speculum,  and  the  Diftance  of 
this  Prifm  from  the  Speculum  be  fuch,  that  the 
Rays  of  the  Light/)  q,  r  s,  See.  which  are  incident 
upon  the  Speculum  in  Lines  parallel  to  the  Axis 
thereof,  may  enter  the  Prifm  at  the  Side  e /,  and 
be  refledled  by  the  Side  f  g ,  and  thence  go  out  of  it 
thro’  the  Side  g  e  to  the  Point  t,  which  muft  be  the 
common  Focus  of  the  Speculum  a  b  d  c,  and  of  a 
Plane  Convex  Eye-glafs  /;,  thro’  which  thofe  Rays 
muft  pafs  to  the  Eye.  And  let  the  Rays  at  their 
coming  out  of  the  Glafs  pafs  thro’  a  fmall  round 
Hole,  or  Aperture,  made  in  a  little  Plate,  Lead, 
Brals,  or  Silver,  wherewith  the  Glafs  is  to  be  co¬ 
vered  ;  which  Hole  muft  be  no  bigger  than  is  ne- 
ceflary  for  Light  enough  to  pafs  thro’ :  for  fo.  it 
will  render  the  Object  diftindt  ;  the  Plate  in  which 
it  is  made,  intercepting  all  the  erroneous  Part  of 
the  Light  which  comes  from  the  Verges  of  the 
Speculum  a  b. 

Such  an  Inftrument  well  made,  if  it  be  6  Foot 
long  (reckoning  the  Length  from  the  Speculum  to 
the  Prifm,  and  thence  to  the  Focus  /,)  will  bear 
an  Aperture  of  6  Inches  at  the  Speculum ,  and  mag¬ 
nify  between  z  and  300  times.  But  the  Hole/), 
here  limits  the  Aperture  with  more  advantage, 
than  if  the  Aperture  were  placed  at  the  Specu¬ 
lum. 

If  this  Inftrument  be  made  longer  or  fhorter,  the 
Aperture  muft  be  in  proportion,  as  the  Cube  of  the 
fquareRoot  of  the  Length, and  the  magnifying  as  the 
Aperture.  But  it  is  convenient,  that  the  Speculum 
be,  at  leaft,  an  Inch  or  two  broader  than  the  Aper¬ 
ture  ;  and  that  the  Glafs  of  the  Speculum  be  thick, 
that  it  bend  not  in  the  working.  The  Prifm  ej  g, 
muft  be  no  bigger  than  is  necelfary,  and  its  back- 
fide  / g  muft  not  be  Quickfilvered  over ;  for  with¬ 
out  Quickfilver  it  will  refledt  all  the  Light  inci¬ 
dent  on  it  from  the  Speculum. 

In  this  Inftrument  the  Objedt  will  be  inverted, 
but  may  be  eredted  by  making  the  Sides  * /,  and 
eg  of  the  Prifm  efg,  not  plain  but  fpherically 
convex,  that  the  Rays  may  crofs  as  well  before 
they  come  at  it,  as  afterwards  between  it  and  the 
Eye-glafs. 

If  it  be  defined  that  the  Inftrument  bear  a  lar¬ 
ger  Aperture,  that  may  be  alfo  done,  by  compo- 
iing  the  Speculum  of  two  Glafles,  with  Water 
between  them. 

The  Reafon  why  four  Glafles  in  a  Telefcope 
reprefent  the  Objedt  eredt,  Mr.  Molyncux  {hews 
plainly  in  Philofophical  Tranfafiions ,  N°.  183. 

Mr.  Auzout  faith,  in  Philofophical  Tranfaftoins , 
N°.  4.  That  the  Apertures  of  Telefcopes  ought 
to  be  in  a  Sub-duplicate  Ratio  of  their  Lengths ; 
but  this  muft  be  taken,  fo  as  to  allow  for  the  Quan¬ 
tity  of  Light  which  comes  into  the  Tube;  for 
the  more  Light  comes  in,  the  greater  the  Aper¬ 
ture  muft  be,  faith  Dr.  Hook,  ibid.  And  Dr.  Hook 
alfo  doth  there  fhew  a  way  to  make  a  Plane  Con- 
vex-glafs  of  a  fmall  Sphere  colledt  the  Rays  at  a 
great  Diftance;  but  I  don’t  find  that  he  ever 
made  any  confiderable  Ufe  of  it  afterwards. 

Mr.  De  la  Hire  faith,  in  the  Memoirs  de  /’  Aca¬ 
demic  Royal  des  Sciences ,  for  May  1699.  That  to 
prevent  the  Dew  falling  on  the  Objedt-glafs  of  a 
V  o  h.  II. 


T elefcope  in  a  nodturnal  Obfervation,  ’tis  a  very 
good  way  to  make  a  Tube  of  coarfe  brown  Paper. 

Of  Refradlions. 

The  Meridian  Altitudes  of  two  fixed  Stars,  which 
are  equal,  or  a  fmall  matter  different,  the  one- 
being  North,  and  the  other  South,  being  obfer- 
ved,  and  alfo  their  Declination  otherways  given  ; 
to  find  the  Refradtion  anfwering  to  the  Deo-rees 
of  Altitude  of  the  faid  Stars,  and  the  true  Height  of 
the  Pole,  or  Equator,  above  the  place  of  Cftbfer- 
vation. 

Having  found  the  apparent  Meridian  Altitude 
of  fome  Star  near  the  Pole  (by  the  aforefaid  Pi- 
redtions)  if  the  Complement  of  the  faid  Star’s  De¬ 
clination  be  added  thereto,  or  taken  therefrom, 
we  (hall  have  the  apparent  Height  of  the  Pole. 
After  the  fame  manner  may  alfo  the  apparent 
Height  of  the  Equator  be  found,  by  means  of  the 
Meridian  Altitude  of  fome  Star  near  the  Equator-; 
in  adding  or  fubtradting  its  Declination. 

Then  thefe  Heights  of  the  Pole  and  Equator  be¬ 
ing  added  together,  their  Sum  will  always  be  greater 
than  a  Quadrant ;  but  90  Degrees  being  taken 
from  this  Sum,  the  Remainder  will  be  double  the 
Refradtion  of  either  of  the  Stars  obferved  at  the  fame 
Height :  and  therefore  taking  the  faid  Refradtion 
from  the  faid  apparent  Height  of  the  Pole,  or  Equa¬ 
tor,  we  fhall  have  their  true  Altitude. 

Note,  The  Refradtion  and  Height  of  the  Pole 
found  according  to  this  way,  will  be  fo  much  the 
more  exadt,  as  the  Altitude  of  the  Stars  is  greater  ; 
for  if  the  difference  of  the  Altitude  of  each  Star 
fhould  be  even  z  Degrees,  when  their  Altitudes  are 
above  30  Degrees,  we  may  by  this  Method  have  the 
Refradtion*  and  the  true  Height  of  the  Pole,  becaufe 
in  this  Cafe  the  Difference  of  Refradtion  in  Alti¬ 
tudes  differing  two  Degrees,  is  not  fenfible. 

Another  Way  of  obferving  Ref  rations. 

The  Quantity  of  Refradtion  may  alfo  be  found 
by  the  Obfervations  of  one  Star  only,  whofe  Me¬ 
ridian  Altitude  is  90  Degrees,  or  a  little  lefs  ;  for 
the  Height  of  the  Pole  or  Equator  above  the  Place 
of  Obfervation  being  other  ways  known,  we  {hall 
have  the  Stars  true  Declination,  by  its  Meridian  Al¬ 
titude,  becaufe  Refradtions  near  the  Zenith  are  in- 
fenfible. 

Now  if  we  obferve  by  a  Pendulum  the  exadt 
Times  when  the  Star  comes  to  every  Degree  of 
Altitude,  as  alfo  the  Time  of  its  Paflage  by  the 
Meridian,  which  maybe  known  by  the  equal  Alti¬ 
tudes  of  the  Star,  beingEaft  and  Weft, we  have  three 
things  given  in  a  fpherical  Triangle;  viz.  the 
Diftance  between  the  Pole  and  Zenith,  the  Com¬ 
plement  of  the  Star’s  Declination,  and  the  Angle 
comprehended  by  the  aforefaid  Arcs ;  namely,  by  the 
Difference  of  mean  Time,  between  the  Paflage  of 
the  Star  by  the  Meridian  and  its  place,  converted 
into  Degrees  and  Minutes ;  to  which  muft  be  add¬ 
ed  the  convenable  proportional  Part  of  the  mean 
Motion  of  the  Sun  in  the  Proportion  of  59  Minutes 
8  Seconds  per  Day :  Therefore  the  true  Arc  of 
the  vertical  Circle  between  the  Zenith  and  the  true 
Place  of  the  Star  may  be  found. 

But  the  apparent  Arc  of  the  Altitude  of  the  Star 
is  had  by  Obfervation,  and  the  Difference  of  thefe 
Arcs  will  be  the  Quantity  of  Refradtion  at  the 
Height  of  the  Star.  By  a  little  Calculation  the  Re¬ 
fradtion  of  every  Degree  of  Altitude  may  b?.  found. 

7  Q_  The 


TEL 


TEL 


The  fame  may  be  done  by  means  of  the  Sun,  or 
any  other  Star,  provided  its  Declination  be  known, 
to  the  end  that  at  the  Time  of  Obfervation,  the 
true  Diftance  of  the  Sun  or  Star  from  the  Zenith 
may  be  found. 

The  Refractions  of  Stars  being  known,  it  will 
then  be  eafy  to  find  the  Height  of  the  Pole ;  for 
having  obferved  the  Meridian  Altitude  of  the  Po¬ 
lar-Star,  as  well  above  as  below  the  Pole,  the  fame 
Day,  and  having  diminifhed  each  Altitude  by  its 
proper  Refraaion,  half  of  the  Difference  of  the 
correaed  Altitudes,  added  to  the  Idler  Altitudes 
correaed,  or  fubtraaed  from  the  greater  Altitudes 
thus  correaed,  will  give  the  true  Height  of  the 
Pole. 

Mr.  de  la  Hire  has  obferved  with  great  care, 
for  feveral  Years,  the  Meridian  Altitudes  of  fixed 
Stars,  and  principally  of  Sirius ,  and  Lucida  Lyra , 
with  AftronomicalQuadrants,  very  well  divided,  and 
very  good  Telefcopes  at  different  Hours  of  the  Day 
and  Night,  and  at  different  Seafons  of  the  Year ; 
and  he  affures  us,  that  he  never  found  any  diffe¬ 
rence  in  their  Altitudes,  but  what  proceeded  from 
their  proper  Motions. 

And  becaufe  Sirius  comes  to  about  the  26  De¬ 
gree  of  the  Meridian,  we  might  doubt  whether  in 
The  lefler  Altitudes,  the  Refraaions  in  the  Winter 
would  be  greater  than  thofe  in  the  Summer :  Hence 
he  alfo  obferved,  with  the  late  M.  Picard ,  the 
lefler  Meridian  Altitudes  of  the  Star  Capilla,  which 
is  about  4-i  Degrees,  at  feveral  different  Times  in 
the  Year. 

Having  compared  thefe  different  Obfervations 
together,  and  made  the  neceflaryReduaions,  becaufe 
of°  the  proper  Motion  of  that  Star,  there  was 
fcarcely  found  one  Minute  of  Difference  that 
could  proceed  from  any  other  Caufe  but  Re- 
fraaion.  Therefore  he  made  but  one  Table  of 
the  Refraaion  of  the  Sun,  Moon,  and  the  Stars, 
for  all  Times  of  the  Year,  conformable  to  the 
Obfervations  that  he  made  from  them. 

Notwithstanding  this,  one  would  think  that  Re¬ 
fraaions  near  the  Horizon  are  fubjed  to  divers  In- 
conftancies,  according  to  the  Conftitution  of  the 
Air,  and  the  Nature  of  high  or  low  Grounds,  as 
M.  de  la  Hire  has  often  found ;  for  oblerving  the 
Meridian  Altitudes  of  Stars  at  the  Foot  of  a  Moun¬ 
tain,  which  feemed  to'be  even  with  the  Top  of 
it,  they  appeared  to  him  a  little  higher,  than  if 
he  had  obferved  them  at  the  Top:  but  if  the 
Obfervations  of  others  may  be  depended  upon, 
Refraaions  are  greater,  even  in  Summer  in  the 
frozen  Zones,  than  in  the  temperate  Zones. 

Howto  find  theTime  of  the  Equinox  and  Solflice 
by  Obfervation :  Having  found  the  Height  of  the 
Equator,  the  Refraaion  and  the  Sun’s  Parallax  at 
the  fame  Altitude,  it  will  not  afterwards  be  difficult 
to  find  the  Time  in  which  the  Centre  of  the  Sun 
is  irv  the  Equator ;  for  if  from  the  apparent  Meri¬ 
dian  Altitude  of  the  Centre  of  the  Sun,  the  fame 
Day  as  it  comes  to  the  Equinox,  be  taken  the 
convenient  Refraaion,  and  then  the  Parallax  be 
added  thereto,  the  true  Meridian  Altitude  of  the 
Sun’s  Centre  will  be  had.  Now  the  Difference  of 
this  Altitude,  and  the  Height  of  the  Equinoaial, 
will  fhew  the  Time  of  the  true  Equinox  before  or 
after  Noon  :  And  if  the  Sum  of  the  Seconds  of 
that  Difference  be  divided  by  59,  the  Quotient  will 
Ihew  the  Hour  or  F raaions  that  muff  be  added  or 
fubtraaed  from  the  true  Hour  of  Noon,  to  have 
the  Time  of  the  true  Equinox. 


The  Hours  of  the  Quotient  muff  be  added  to 
the  Time  of  Noon,  if  the  Meridian  Altitude  of 
the  Sun  be  lefler  than  the  Height  of  the  Equator 
about  the  Time  of  the  Vernal  Equinox  ;  but  they 
muff  be  fubtraaed,  if  it  be  found  greater.  You  muft 
proceed  contrariways  when  the  Sun  is  near  the 
Autumnal  Equinox. 

Example ,  The  true  Height  41  Degrees,  10  Mi¬ 
nutes  of  the  Equator  being  given,  and  having  ob¬ 
ferved  the  true  Meridian  Altitude  41  Degrees,  5 
Minutes,  15  Seconds  of  the  Sun,  found  by  the 
apparent  Altitude  of  its  upper  or  lower  Limb, 
correaed  by  its  Semi-diameter,  Refraaion,  and 
Parallax,- and  the  Difference  will  be  4  Minutes,  4^ 
Seconds,  or  285  Seconds,  which  being  divided  by 

59,  the  Quotient  will  be  4  —  that  is,  4  Hours, 

59  ' 

48  Minutes,  which  muff  be  added  to  Noon,  if  th* 
Sun  be  in  the  Vernal  Equinox;  and,  confequently, 
the  Time  of  the  Equinox  will  happen  4  Hours,  48 
Minutes  after  Noon.  But  if  the  Sun  was  in  the 
Autumnal  Equinox,  the  Time  of  the  faid  Equinox 
would  happen  4  Hours,  48  Minutes  before  Noon ; 
that  is,  at  1 2  Minutes  paft  Seven  in  the  Morning. 

As  to  the  Solftices,  there  is  much  more  difficulty 
in  determining  them  than  the  Equinoxes,  for  one 
Obfervation  only  is  not  fufficient ;  becaufe  about 
this  Time  the  Difference  between  the  Meridian  Al¬ 
titudes  in  one  Day,  and  the  next  fuccecding  Day, 
is  almoft  infenfible. 

Now  the  exaa  Meridian  Altitude  of  the  Sun 
muff  be  taken,  1 2  or  1 5  Days  before  the  Solftice, 
and  as  many  after,  and  fo  on  may  find  the  fame 
Meridian  Altitude  by  little  and  little ;  to  the  end 
that  by  the  proportional  Parts  of  the  Alteration  of 
the  Sun’s  Meridian  Altitude,  we  may  more  exadlly 
find  the  Time  wherein  the  Sun,  if  found  at  the  fame 
Altitude,  before  and  after  the  Solftice,  being  in  the 
fame  Parallel  to  the  Equator. 

Now  having  found  the  Time  elapfed  between 
both  the  Situations  of  the  Sun,  you  muft  take  half 
of  it,  and  feek  In  the  Tables  the  true  Place  of  the 
Sun  at  thefe  three  Times.  This  being  done,  theDiffe- 
rence  of  the  extreme  Places  of  the  Sun  muft  be 
added  to  the  mean  Place,  in  order  to  have  the 
mean  Place,  with  comparifon  to  the  Extremes; 
but  if  the  mean  Place,  found  by  Calculation,  does 
not  agree  with  the  mean  Place,  found  by  Compari¬ 
fon,  you  muft  take  the  Difference,  and  add  to  the 
mean  Time,  the  Time  anfwering  to  that  Diffe¬ 
rence,  if  the  mean  Time  found  by  Calculation  be 
lefler;  but  contrariways,  it  muft  be  fubtra&ed  if  it  be 
greater,  in  order  to  have  the  Time  of  the  Solftice. 

The  true  Time  between  the  Paflages  of  two 
fix’d  Stars  by  the  Meridian  being  given,  or  elfe  of 
a  fixed  Star  and  a  Planet,  to  find  their  afcentionaL 
Difference. 

The  given  Time  between  their  Paflages  by  the 
Meridian  muft  be  converted  into  Degrees  of  the 
Equator,  and  the  right  Afcention  of  the  true  Mo¬ 
tion  of  the  Sun  anfwering  to  that  Time,  muft  be 
added  thereto  ;  then  the  Sum  will  be  the  alcentio- 
nal  Difference  fought. 

Example ,  Suppofe  between  three  Paflages  by  the 
Great  Dog,  called  Sirius ,  by  the  Meridian,  and  the 
Heart  of  the  Lion,  named  Regulus,  there  is  elapfed 
3  Hours,  20  Minutes  of  Time,  and  the  right  Afcen¬ 
tion  of  the  true  Motion  of  the  Sun,  let  it  be  7 
Minutes,  35  Seconds ;  whence  converting  3  Hours, 
20  Minutes  into  Degrees  of  the  Equator,  and  there 
will  be  had  50  Degrees;  to  which  adding  7  Minutes, 

35  Seconds, 
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3>  Seconds,  and  the  Sum  50  Degrees,  7  Minutes,  exadtly  to  contain  the  Imase  of  the  Sun  in  the 

35  Seconds,  will  be  the  afcentional  Difference  be-  Focus  of  the  Objeft-glafs  of  a  Telefcope  of  40  or 

tween  Sirius  and  Regulus .  60  Feet;  the  fix  Circles  are  equally  diftant,  and 

You  mult  proceed  thus  for  the  afcentional  Diffe-  divide  the  Diameter  of  the  Sun  into  twelve  equal 
rence  of  a  fixed  Star  and  a  Planet,  or  of  two  Pla-  Digits.  When  the  Paper  is  placed  in  the  Focus  of 

nets ;  yet,  Note,  if  the  proper  Motion  of  the  a  great  Telefcope,  the  enlightned  part  of  the  Sun 

Planet  or  Planets  be  confiderable  between  both  will  very  diftindlly  be  feen,  then  the  “ 


their  Paflages  by  the  Meridian,  regard  muft 
thereto. 

How  to  obferve  Eclipfes. 

Amongft  the  Obfervations  of  Eclipfes,  we  have  the 
Beginning,  the  End,  and  the  total  Emerfion;  which 
may  be  exactly  enough  eftimated  by  the  naked 
Eye,  without  Telefcopes,  except  the  Beginning 
and  the  End  of  Eclipfes  of  the  Moon,  where  an 
Error  of  one  or  two  Minutes  may  be  made  ;  be- 
caufe  ’tis  difficult  certainly  to  determine  the  Ex¬ 
tremity  of  the  Shadow.  But  the  Quantity  of  the 
Eclipfe,  that  is  the  eclipfed  Portion  of  the  Sun  and 
Moon’s  Disk,  which  is  meafured  by  Digits,  or  the 
1 2th  parts  of  the  Sun  and  Moon’s  Diameter,  and 
Minutes,  or  the  60th  parts  of  Digits,  cannot  be 
known  without  a  Telefcope  joined  to  fome  I11- 
llrument.  For  an  Ellimation  made  by  the  naked 
Eye,  is  very  fubjedl  to  Error,  as  it  is  eafy  to  fee 
in  Hiftory  of  antient  Eclipfes,  although  they  were 
obferved  by  very  able  Aftronomers. 

The  Aftronomers  who  firft  ufed  Telefcopes,  fur- 
nifhed  with  but  two  daffies ;  namely,  a  Convex 
Objedl-glafs,  and  a-  Concave  Eye-glafs,  in  the  Ob¬ 
fervations  of  Eclipfes,  obferved  thofe  of  the  Sun, 
in  the  following  manner. 

They  caufed  a  Hole  to  be  made  in  the  Window- 
fhutter  of  a  Room,  which  Room  in  the  Day¬ 
time,  when  the  Shutters  were  fhut,  was  darkened 
thereby ;  through  which  Hole  they  put  the  T ube 
of  a  Telefcope,  in  fuch  manner,  that  the  Rays 
of  the  Sun,  paffing  through  the  Tube,  might  be 
received  upon  a  white  piece  of  Paper,  or  a  T able- 
cloth,  upon  which  was  firft  defcribed  a  Circle  of  a 
convenable  bignefs,  with  five  other  concentric  Cir¬ 
cles,  equally  diftant  from  one  another,  which  with 
the  Centre,  divided  a  Diameter  of  the  outward 
Circle  into  twelve  equal  Parts.  Then  having  ad- 
jufted  the  Table-cloth  perpendicular  to  the  Situa¬ 
tion  of  the  T ube  of  the  T elefcope,  the  luminous 
Image  of  the  Sun  was  caft  upon  the  Table-cloth, 
which  would  ftill  be  greater  according  as  the  Table¬ 
cloth  was  more  diftant  from  the  Eye-glafs  of  the 
Telefcope  ;  whence  by  moving  the  Tube  for¬ 
wards  and  backwards,  they  found  a  Place  where 
the  Image  of  the  Sun  appeared  exadlly  equal  to  the 
outward  Circle,  and  at  that  Diftance  they  fixed 
the  Table-cloth,  with  the  Tube  of  the  Telefcope, 
which  compofed  the  Inftrument  for  the  faid  Ob- 
fervation.  Afterwards  they  moved  the  Tube  ac¬ 
cording  to  the  Sun’s  Motion,  to  the  end  that  the 
luminous  Limb  of  its  Disk  might  every  where 
touch  the  outward  Circle  defcribed  upon  the  Table¬ 
cloth  ;  by  which  means  the  Quantity  of  the  e- 
clipfed  Portion  was  feen,  and  its  greateft  Obfcu- 
rity  meafured  by  the  concentric  Circles,  they  de¬ 
noted  the  Hour  of  every  Phafe,  by  a  Second  Pen¬ 
dulum  Clock,  rectified  and  prepared  for  thatpurpofe. 
The  fame  Method  is  ft. 11  obferved  by  many  Aftro¬ 
nomers,  who  ufe  ijilfo  a  circular  Reticulum,  made 
with  fix  concentric  Circles  upon  very  fine  Paper, 
which  muft  be  oiled  to  hinder  the  Sun’s  Image 
more  fenfible.  The  greateft  of  the  Circles  ought 


had  not  ufed. 

There  are  others  that  ufe  a  Telefcope,  furnifhed 
with  two  Conyex-glalles,  from  whence  the  fame 
Effedt  follows.  But  although  the  ufe  of  a  Tele¬ 
fcope  in  this  matter  be  very  proper  to  obferve  E- 
clipfes  of  the  Sun,  yet  it  is  not  fit  to  obferve  E- 
clipfes  of  the  Moon,  becaufe  its  Light  is  not 
ftrong  enough. 

Lajlly,  Others  place  a  Micrometer  in  the  com¬ 
mon  Focus  of  the  Convex-Lenfes.  Befides  the 
Quantity  of  the  Phafes  of  the  Sun  and  Moon  (eafi- 
ly  known  by  the  faid  Micrometer)  we  may  have 
the  Diameters  of  the  Luminaries,  and  the  Propor¬ 
tion  of  the  Earth’s  Diameter  to  the  Moon’s,  a9 
well  by  the  obfcure  Portion  of  its  Disk,  as  by  the 
luminous  Portion,  and  the  Diftance  between  its 
Horns. 

The  Method  of  obferving  Eclipfes  by  means  of 
the  Micrometer,  will  be  much  better,  if  the  Divi- 
fions,  to  which  the  parallel  Hairs  are  applied,  be 
made  fo,  that  fix  Intervals  of  the  Hairs,  may  con¬ 
tain  the  Diameter  of  the  Sun  or  Moon:  For  the 
moveable  Hair,  pofited  in  the  Middle  of  the  Di¬ 
ftance,  between  the  moveable  ones  (which  is  not 
difficult  to  do)  will  Ihew  the  Digits  of  the  Eclipfes. 

The  fame  Telefcope  and  Micrometer  may  ferve 
for  all  the  other  Obfervations,  and  to  meafure 
Eclipfes ;  as  to  obferve  the  Paffiage  of  the  Earth’s 
Shadow  over  the  Spots  of  the  Moon  in  Lunar 
Eclipfes. 

There  yet  remains  one  confiderable  Difficulty, 
and  that  is,  to  make  a  new  Divifion  of  the  Micro¬ 
meter,  ferving  as  a  common  Reticulum  for  all  Ob¬ 
fervations  ;  for  it  fcarcely  happens  in  an  Age  in  two 
Eclipfes,  that  the  apparent  Diameters  of  the  Sun 
and  Moon  are  the  fame. 

Therefore  M.  de  la  Hire  has  invented  a  new 
Reticulum,  which  having  all  the  Ufes  of  the  Mi¬ 
crometer,  may  ferve  to  obferve  all  Eclipfes,  it  be¬ 
ing  adapted  to  all  apparent  Diameters  of  the  Sun 
and  Moon;  and  its  Divilions  are  firm  and  folid 
enough  to  refill  all  the  Viciffitudes  of  the  Air,  al¬ 
though  they  are  as  fine  as  Hairs. 

'The  Conftrudlion  and  Ufe  of  this  Reticulum  is 
thus:  Firft,  Take  two  Objedl-Lenfes  of  Tele¬ 
fcopes  of  the  fame  Focus,  or  nighly  the  fame, 
which  join  together :  As  for  Example,  The  Focus 
of  two  Lenfes  together  of  eight  Feet,  which  is  the 
fit  Length  of  a  Telefcope  for  obferving  Eclipfes, 
unlefs  the  Beginning  and  the  End  of  Solar  ones, 
which  require  a  longer  Telefcope,  exadly  to  de¬ 
termine  them. 

Secondly,  We  find  from  Tables,  that  the  grea¬ 
teft  Diameter  of  the  Moon  at  the  Altitude  of  90 
Degrees  is  34  Minutes,  6  Seconds,  to  which  adding 
10  Seconds,  and  there  willarife  34  Minutes  and  16 
Seconds.  Therefore  fay.  As  Radius  is  to  the  Tan¬ 
gent  of  17  Minutes,  8  Seconds  (the  half  of  34  Mi¬ 
nutes,  16  Seconds)  So  is  eight  Feet,  or  the  focal 
Length  of  the  two  Lenfes  to  the  Parts  of  a  Foot, 
which  doubled,  will  fubtend  an  Angle  of  34  Mi¬ 
nutes,  16  Seconds,  in  the  Focus  of  the  Telefcope, 
and  this  will  be  the  Diameter  of  the  faid  circular 
Reticulum. 

Thirdly, 
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Thirdly,  Upon  a  very  flat,  clear,  and  well  po- 
lifhed  Piece  of  Glafs,  defcribe  lightly  with  the 
Point  of  a  Diamond,  fatten’d  to  one  of  the  Legs  of 
a  Pair  of  Compares,  fix  concentric  Circles,  equally 
diftant  from  each  other ;  the  Semidiameter  of  the 
greateft  and  laft,  let  be  equal  to  the  fourth  Term 
before  found ;  likewife  draw  two  Diameters  to  the 
greateft  Circle  at  Right- Angles :  The  flat  Piece  of 
Glafs  being  thus  prepared,  and  put  into  the  T ube, 
of  which  we  have  before  fpoken ;  and  in  the  Focus 
of  the  Telefcope  will  be  a  very  proper  Reticulum 
for  obferving  Solar  and  Lunar  Eclipfes,  and  it  will 
divide  all  the  apparent  Diameters  into  twelve  equal 
Parts  or  Digits,  as  we  are  now  going  to  explain. 

It  is  manifeft  from  Dioptrics,  that  all  Rays  com¬ 
ing  from  Points  of  a  diftant  Objeft,  after  their  Re¬ 
fraction  by  two  convex  Lenfes,  either  join’d  or 
fomething  diftant  from  each  other,  will  be  painted 
in  the  common  Focus  of  the  faid  Lenfes ;  which 
will  appear  fo  much  the  greater,  according  as  the 
Lenfes  be  diftant  from  one  another  ;  fo  that  they 
will  appear  the  fmalleft  when  the  Lenfes  are  joined 
together:  Therefore  if  the  ObjeCt- Glafles  ufed  in 
this  Conftruaion,  be  each  put  into  a  Tube,  and 
one  of  thefe  Tubes  Aides  within  the  other ;  then 
the  faid  Lenfes,  being  thus  joined,  the  Image  of  a 
diftant  ObjeCt,  whole  Rays  fall  upon  the  Lenfes 
under  an  Angle  of  34  Minutes,  1 6  Seconds,  will  ex¬ 
ceed  the  Moon’s  greateft  apparent  Diameter  by  1  o 
Seconds :  therefore  in  moving  the  Lenfes  by  little 
and  little,  fuch  a  Pofition  may  be  found,  wherein 
the  Diameter  of  the  greateft  Circle  on  the  Reticu¬ 
lum  pofited  in  the  Focus,  will  anfwer  to  an  Angle 
of  34  Minutes,  16  Seconds;  for  the  Image  of  an 
ObjeCt  perceived  under  a  lefs  Angle,  may  be  equal 
to  the  Image  of  the  fame  ObjeCt  perceived  under  a 
greater  Angle,  according  to  the  different  Lengths 
of  the  Foci ;  but  the  Reticulum  is  in  a  feparate 
Tube,  and  fo  it  may  be  removed  at  a  Diftance 
at  Pleafure  from  the  ObjeCt- Glafles.  We  now 
proceed  to  lay  down  two  different  Ways  of  finding 
the  Pofitions  of  the  Lenfes  and  Reticulum,  proper 
to  receive  the  different  Diameters  of  the  Sun  and 
Moon. 

Firft,  In  a  very  level  and  proper  Place  for  mak¬ 
ing  Observations  with  Glafles,  place  a  Board,  with 
a  Sheet  of  Paper  thereon,  direCtly  expofed  to  the 
Tube’s  length,  having  two  black  Lines  drawn  upon 
it  parallel  to  each  other,  and  at  fuch  a  Diftance 
from  each  other,,  that  it  fub tends  an  Angle  of  34 
Minutes,  6  Seconds ;  fo  that  the  Diftance  of  the 
faid  two  Lines,  reprefented  in  the  Focus  of  the  Ob- 
jeft-Glafles,  may  likewife  fubtend  an  Angle  of  34 
Minutes,  6  Seconds :  And  this  may  be  found  in  rea- 
fioning  thus  (as  we  have  already  done  for  the  Micro¬ 
meter)  As  'Radius  is  to  the  Tangent  of  17  Minutes, 
3  Seconds,  So  is  the  Diftance  from  the  T ube  of  the 
ObjeCt- Glafles  to  the  Board,  to  half  of  the  Di¬ 
ftance  that  the  parallel  Lines  on  the  Paper  muft  be 
at.  And  thus  we  fhall  find,  by  Experience,  the 
Place  of  each  ObjeCt-Glafs,  and  the  Reticulum  in 
the  common  Focus,  in  fuch  manner,  that  the 
Reprefentation  of  the  two  black  Lines  on  the  Pa¬ 
per,  embarraft'es  entirely  the  Diameter  of  the  grea¬ 
teft  Circle  of  the  faid  Reticulum.  Now  we  fet 
down  34  Minutes,  6  Seconds  upon  the  Tubes,  in 
each  Pofition  of  the  Lenfes  and  their  Foci,  or  the 
Reticulum,  that  fo  the  Lenfes  and  Reticulum  may 
be  adjufted  to  their  exaft  Diftance,  every  time  an 
Angle  of  34  Degrees,  6  Minutes  is  made  ufe  of. 
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Again,  let  the  faid  Board  and  white  Paper  be 
placed  farther  from  the  Tube,  in  fuch  manner, 
that  the  Diftance  between  the  parallel  Lines  on  the 
Paper  fubtend,  or  is  the  Bafe  of  an  Angle  of  33 
Minutes,  for  Example ,  whofe  Vertex  is  at  the 
Lenfes  of  the  Telefcope  ;  which  may  be  done,  in 
faying:  As  the  Tangent  of  16  Minutes,  30  Se¬ 
conds*  is  to  Radius  ;  So  is  half  the  Interval  of  the 
parallel  Lines  on  the  Paper,  to  the  Diftance  of  the 
Board  from  the  Lenfes.  Now  in  this  Pofition  of 
the  Telefcope  and  Board,  the  Pofition  of  the  Lenfes 
and  Reticulum  between  themfeives  muft  be  found  ; 
fo  that  the  Reprefentation  of  the  parallel  Lines, 
which  appear  very  diftindlly  in  the  Focus  of  tne 
Lenfes,  occupies  the  whole  Diameter  of  the  greateft 
Circle  on  the  Reticulum.  This  being  done,  the 
Number  33  Minutes,  muft  be  made  upon  the 
T ubes,  in  the  places  wherein  each  of  the  Lenfes 
and  Reticulum  ought  to  be.  Proceed  in  this  man- 
mer,  for  the  Angles  of  3  2  Minutes,  3 1  Minutes, 
30  Minutes,  and  29  Minutes. 

If  the  Diftances,  denoted  upon  the  Tubes  be  ¬ 
tween  the  different  Pofitions  of  the  Lenfes  and 
the  Reticulum,  anfwering  to  a  Minute,  be  divided 
into  60  equal  Parts,  we  fhall  have  their  Pofitions 
for  every  Second  ;  and  by  this  means  the  fame 
Circle  of  the  Reticulum  may  be  accommodated  to 
all  the  different  apparent  Diameters  of  the  Sun 
and  Moon ;  and  the  Diameter  of  the  greateft  Cir¬ 
cle  being  divided  into  twelve  equal  Parts,  it  will 
ferve  to  meafure  the  Quantities  of  all  Solar  and 
Lunar  Eclipfes. 

TELESCOPICAL-Stan,  are  thofe  that  are  not 
vifible  to  the  naked  Eye,  but  dilcoverable  only  by 
the  Help  of  a  Telefcope . 

TELLER,  is  an  Officer  in  the  Exchequer  (of 
which  there  are  four)  who  receive  all  Moneys  due 
to  the  King,  and  gives  the  Clerk  of  the  Pell  a  Bill 
to  difcharge  him  therewith.  They  pay  alfo  all 
Money  payable  to  the  King,  by  Warrant  from 
the  Audi  or  of  the  Receipt ,  and  make  weekly  and 
yearly  Books  of  all  Receipts  and  Payments,  which 
they  deliver  to  the  Lord  T realurer. 

TEMPERATE  Zone. 

TEMPORALIS,  alfo  Crotaphites,  is  a  Mufcle 
of  the  upper  Jaw,  which  has  a  large  femicircular 
flefhy  Beginning,  from  part  of  the  Os  Frontis ,  Syn- 
cipitiSy  SphanoideSy  and  Temporalis  ;  from  thefe 
Places  its  Fibres  pafs  (like  Lines  drawn  from  a  Cir¬ 
cumference  to  a  Centre)  under  the  Os  Jugate,  from 
whence  alfo  arife  fome  flefhy  Fibres  joining  with 
the  former  at  their  united,  partly  tendinous,  and 
partly  flefhy  Infertion,  to  the  upper  part  of  the 
Ptoceffus  Coroner  of  the  lower  Jaw:  This,  with 
its  Partner,  draws  the  lower  Jaw  upwards. 

TEMPORALTIESof  Bifhops,  are  fuch  Re¬ 
venues,  Lands,  Tenements,  or  Lay -Fees,  which 
have  been  laid  or  annexed  to  Bifhops  Sees  by  our 
Kings,  or  other  Perfons  of  high  Rank  in  the  King¬ 
dom. 

TEMPORA,  in  Anatomy,  a  double  Part  of  the 
Head,  reaching  from  the  Forehead  and  Eyes  to 
both  Ears. 

TEMPORUM  OJfdy  are  Bones  of  the  Skull, 
fituated  in  the  lower  part  of  the  Sides  of  the  Cra¬ 
nium  ;  their  upper  part,  which  is  thin,  confifting 
only  of  one  Table,  is  of  circular  Figure,  and  is 
joined  to  the  Offa  Parietalia  by  the  Sutures  Squa- 
mofes  ;  their  lower  part,  which  is  thick,  hard,  and 
unequal,  is  joined  to  the  Os  Occipitis,  and  to  the 
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Os  Petrofum  ;  they  have  each  three  external  Apo- 
'  )  phyfes  or  Procefles,  viz.  ProceJJus  Zygomaticus , 
Mam  miliar  is  or  Majloideeus ,  and  the  ProceJJus  Sty- 
liformis ,  and  one  Internal.  In  the  temporal  Bones, 
there  are  two  Internal,  and  4  External  Holes. 
The  firft  of  the  Internal,  is  the  Hole  through 
which"  the  Auditory  Nerve  pafies  ;  the  fecond  is 
common  to  it  and  the  Os  Occipitis ;  the  8th  Pair 
of  Nerves,  and  the  lateral  Sinus  paihes  through  it. 
The  firft  of  the  External,  is  the  Meatus  Auditor  ius 
Externus ;  the  fecond  is  opened  behind  the  Palate, 
it  is  the  end  of  that  Paffage  which  comes  from  the 
Barrel  of  the  Ear  to  the  Mouth.  The  third  is  the 
Orifice  of  the  Conduit,  by  which  the  Carotidal 
Arteries  enter  the  Cranium  ;  and  the  fourth  is  be¬ 
hind  the  ProceJJus  Majloideeus ;  but  it  pafies  a  Vein 
which  carries  the  Blood  from  the  external  Tegu¬ 
ments  to  the  lateral  Sinus’s  fometimes  this  Hole 
is  wanting ;  there  is  another  which  is  between  the 
ProceJJus  Majloideeus ,  and  the  Styliformis ,  through 
which  the  Portio  dura  of  the  Auditory  Nerve  pafies. 
They  have  each  a  Sinus  lined  with  a  Cartilage  un¬ 
der  the  Meatus  Auditor  ius,  which  reeives  the  Con¬ 
dyle  of  the  lower  Jaw. 

TEMPORARY  Fortification.  See  Fortification. 

TENAILLE,  in  Fortification ,  is  a  kind  of  Out¬ 
work  refembling  a  Horn-work ,  but  generally  fome- 
what  different,  in  regard  that  inftead  of  two  Demi- 
baftions,  it  bears  only  in  Front  a  Re-entring  An¬ 
gle  between  the  fame  Wings  without  Flanks  5  and 
the  Sides  are  parallel :  But  when  there  is  more 
breadth  at  the  Head  than  at  the  Gorge ,  thefe  Te- 
nailles  are  called  Sfiieuve  d’yronde. 

TENAILLE  Double  ox  Flank’d,  isaWork  whofe 
Front  confiftsoffour  Faces,  making  two  Re-entring 
Angles ,  and  three  Saliant ;  the  Wings  or  Sides  of 
this  Work  being  in  the  like  manner  correfpondent 
in  the  Front  of  the  Gorge. 

TENAILLE  Simple ,  is  a  Work  having  its  Front 
form’d  by  two  Faces,  which  make  a  Re-entring 
Angle,  the  Sides  running  dire&ly  parallel  from  the 
Head  to  the  Gorge. 

TENAILLE  of  the  Place ,  is  that  which  is  com¬ 
prehended  between  the  Points  of  two  neighbouring 
Baftions ;  that  is  to  fay,  the  Curtain  ;  the  two 
Flanks  that  are  raifed  on  the  Curtain,  and  the  two 
Sides  of  the  Bafiions  which  face  one  another  :  So 
that  ’tis  the  fame  with  what  is  otherwife  called, 
The  Face  of  the  Fortrefs. 

All  Tenailles  are  defedtive  in  this  refpedl,  That 
they  are  not  Flanked  or  Defended  towards  their  in¬ 
ward  or  dead  Angle  ;  becaufe  the  Height  of  the  Pa¬ 
rapet  hinders  feeing  down  before  the  Angle,  fo  that 
the  Enemy  can  lodge  himlelf  there  under  Covert  : 
Wherefore  Tenailles  are  never  made  but  when  they 
Want  time  to  make  a  Horn-work. 

TENAILLE,  of  the  Fofis  of  a  Ditch  ;  is  a  low 
Work  raifed  before  the  Curtain,  in  the  middle  of 
the  Fofs :  It  is  of  three  Sorts  ;  the  firft  is  composed 
of  a  Curtain,  two  Flanks  and  two  Faces:  The 
Rampart  of  the  Curtain,  including  the  Parapet  z nd 
Talus,  is  but  five  Fathom  thick,  but  the  Rampart 
of  the  Flanks  and  Faces  is  feven.  The  Second, 
which  Vauban  faith  he  found  to  be  of  very  good 
Defence,  is  compofed  only  of  two  Faces  made  on 
the  Lines  of  Defence,  whofe  Rampart  and  Faces 
are  parallel.  The  Third  fort  differs  from  the  Se¬ 
cond,  only  in  that  its  Rampart  is  parallel  to  the  Cur¬ 
tain  of  the  Place.  All  three  forts  are  good,  and  can¬ 
not  be  hurt  by  the  Befiegers  Cannon,  ’till  they  are 
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Mafters  of  the  Covert-way,  and  have  planted  their 
Cannon  thefe. 

TENANT,  or  Tenent,  is  one  that  holds  or  pof- 
fefies  Lands  or  T  enements  by  any  kind  of  Right, 
either  in  Fee  for  Life,  Years,  or  at  Will.  And  ’tis 
ufed  in  Law,  with  divers  Additions,  as  Tenent s  in 
Dower,  which  fhe  that  poffefles  Land  by  Virtue  of 
her  Dower. 

Tenant  per  Statute- Merchant,  that  holds  Land  by 
Virtue  of  a  Statute  forfeited  by  him. 

Tenant ,  in  Frank- Marriage,  is  he  that  holds 
Lands  or  Tenements  by  Virtue  of  a  Gift  thereof 
made  to  him  upon  Marriage  between  him  and  his 
Wife. 

Tenant  by  the  Courtefy ,  that  holds  for  his  Life, 
by  Reafon  of  a  Child  begotten  by  him  of  his  Wife, 
being  an  Inheretrix,  and  born  alive. 

Tenant  by  E legit,  that  holds  by  Virtue  of  the 
Writ  called  ^n  E legit. 

Tenant  in  Mortgage,  that  holds  by  means  of  a 
Mortgage. 

Tenant  by.  the  Verge,  in  ancient  Demefne,  is  he 
that  is  admitted  by  the  Rod  in  the  Court  of  an¬ 
cient  Demefne. 

Tenant  by  Copy  of  Court-Roll ,  is  one  admitted 
Tenant  of  any  Lands,  &c.  within  a  Manor,  which 
Time  out  of  Mind  have  been  demifable,  according 
to  the  Cuftom  of  the  Manor. 

Tenant  by  Charter ,  is  he  that  holdeth  by  Feoff¬ 
ment  in  Writing,  or  other  Deed. 

Tenant  in  Chief,  that  holdeth  of  the  King  in 
Right  of  his  Crown. 

Tenant  of  the  King,  is  he  that  holds  of  the  Perfon 
of  the  King,  or  as  fome  Honour. 

Very  Tenant ,  that  holds  immediately  of  his  Lord: 
For  if  there  be  Lord,  Mefine  and  Tenement,  the  Te¬ 
nant  is  very  Tenant  of  the  Mefne,  but  not  to  the 
Lord  above. 

Joint-Tenants ,  fuch  as  have  equal  Right  in  Lands 
and  Tenements,  by  Virtue  of  one  Tide. 

Tenants  in  Common,  that  have  equal  Right,  but 
hold  by  divers  Titles. 

Particular  Tenant,  he  that  holds  only  for  this 
Term. 

Sole  Tenant ,  is  he  that  hath  no  other  joined 
with  him. 

Several  Tenant,  is  oppofite  to  Joint-Tenant ,  or 
Tenant  in  common. 

Tenant  al  Pracipe,  is  he  againft  whom  the  Writ 
Pracipe  is  to  be  brought. 

Tenant  in  DemeJ'ne ,  is  he  that  ho'deth  the  De¬ 
means  of  a  Manor  for  a  Rent  without  Ser¬ 
vice. 

Tenant  by  Execution ,  is  he  that  holds  by  Virtue 
of  an  Execution  upon  any  Statute,  Recognifance, 
&c. 

There  was  alfo  Tenant  by  Knight-Service,  Te¬ 
nant  in  Burgage ,  Tenant  in  Soccage ,  Tenant  in 
Frank-fee,  Tenant  in  Villenage:  And  there  is  Te¬ 
nant  in  Fce-fimple ,  Tenant  in  Fee-tail,  Tenant  upon 
Sufferance,  See. 

TENAR  ( the  fame  with  th e  Abdubtor  Pollicis) 
is  with  fome,  the  Name  of  the  Mufcle  which 
ferves  to  draw  the  Thumb  from  the  F  ingers. 

TENASMUS.  See  Tenefmus. 

TENDER,  in  a  legal  Senfe,  fignifies  as  much 
as  carefully  to  oiler,  or  circumfpedtly  endeavour 
the  Performance  of  any  thing  belonging  to  us.  As 
to  tender  Rent,  is  to  offer  it  at  the  Time  and  Place 
where  and  when  it  ought  to  be  paid.  To  tender 
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his  Law  Summons ,  is  to  offer  him  felf  ready  to  make 
his  Law,  whereby  to  prove  that  he  was  not  lum- 
moned. 

TENDON,  is  a  fimilar  nervous  Part  annexed 
to  Mufcles  and  Bones,  whereby  the  voluntary  Mo¬ 
tion  of  the  Members  is  chiefly  performed.  The 
generality  of  Surgeons  fcarce  ever  diftinguilh  be¬ 
twixt  a  Tendon  and  a  Nerve. 

TENEMENT,  fignifies  the  Houfe  or  Land  that 
a  Man  holdetli  of  another  ;  and  when  joined  with 
Prank ,  it  contains  Lands,  Houfes  and  Offices, 
wherein  we  have  Eftate  for  Term  of  Life,  or  in 

TENEMENT  IS  Legatis ,  is  a  Writ  that  lies  to 
London ,  or  any  other  Corporation,  (where  the  Cu- 
ftom  is,  That'Men  may  demife  Tenements  as  well 
as  Goods  and  Chattels  by  their  laft  Will)  for  the 
Hearing  any  Controverfy  touching  the  fame,  and 
for  rectifying  the  Wrong. 

TENENT,  in.  Heraldry. ,  fomething  that  fuf- 
tains  or  fupports  a  Shield  or  Armoury  ;  much  the 
fame  as  Supporter. 

TENENTIBUS  in  affifis  non  onerandis,  &c.  is 
a  Writ  that  lieth  for  him  to  whom  a  Diifeifor  hath 
alienated  the  Land  whereof  he  difleifeth  another, 
that  he  be  not  molefted  for  the  Damages  awarded, 
if  the  Difleifor  have  wherewithal  to  fatisfy  them 
him  felf. 

TENESMUS,  Tenafmus ,  is  a  continual  Defire 
of  going  to  Stool,  yet  attended  with  an  Inability  of 
doing  any  thing,  but  fometimes  voiding  of  bloody 
and  flimy  Matter.  Blanchard. 

TEN-FOOT  Rod.  See  Station-Staff. 

TENNE,  in  Heraldry ,  is  what 
is  commonly  in  Englijh  call’d 
Tawny,  and  fome  call  it  Brusk  : 
The  Colour  is  made  of  red  and 
yellow  mix’d  together,  and  is 
exprefs’d  in  engraving  by  Lines 
diagonal  from  the  Sinifter  Chief 
and  T raverle.  In  Blazoning  by 
celeftial  Things,  it  is  call’d  the  Dragon’s  Head, 
and  by  precious  Stones,  the  Hyacinth.  See  the  Fi* 
gure. 

TENON,  in  Architecture ,  is  the  fquare  End  of 
a  Piece  of  Timber  fitted  into  a  Mortife. 

TENOR,  is  the  Name  of  the  firft  Mean  or 
middle  Part  in  Muftck. 

TENORE  indidiamenti  mittendo ,  is  a  Writ 
whereby  the  Record  of  an  Indi&ment,  and  the  Pro- 
cefs  thereupon,  is  called  out  of  another  Court  into 
the  Chancery. 

TENSORS,  or  Extenfors ,  are  thofe  common 
Mufcles  that  ferve  to  extend  the  Toes,  and  have 
their  Tendons  inferted  into  all  tire  lefler  T oes. 

TENTHS,  is  that  yearly  Portion  or  Tribute 
which  all  Ecclefiaftical  Livings  pay  to  the  King. 

TENURE,  aTerm  in  Law,  fignifying  the  Man¬ 
ner  whereby  Tenements  are  holden  of  their  Lords ; 
what  may  make  a  Tenure ,  and  what  not.  See  Per¬ 
kins  Cap.  io.  Refervation  70,  where  you’ll  find  moft 
of  thofe  T enures  that  are  now  ufed  in  England. 

TEREBRUM.  See  Mediolus. 

TERES  Major ,  is  a  Mufcle  which  arifes  from 
the  inferior  Angle  of  the  Scapula,  and  becoming  a 
round  fleflhy  Body,  afeends  obliquely  with  the  for¬ 
mer,  but  then  pafleth  under  the  fuperior  Head 
of  the  Gemellus ,  and  makes  a  fhort  flat  Tendon, 
inferted  below  the  Neck  of  the  Os  Humeri ,  dole 
to  that  of  the  Mufcle  called  Anifcalptor  or  LatiJJi- 
mus  Dorfu 


TERES  Minor ,  is  a  Mufcle  of  the  Arm,  fo  cal¬ 
led  from  its  Figure  and  Magnitude,  to  diftinguifh 
it  from  the  Teres  Major. 

This  Mufcle  is  in  fome  Bodies  confounded  with 
the  Infrafpinatus ,  but  in  others  it  is  diftind.  It 
arifes  flefhy  from  the  lower  Part  of  the  inferior 
Cojla  of  the  Scapula ,  and  defeends  obliquely  over 
the  fuperior  Head  of  the  Gemellus  Major ,  where 
becoming  tendinous,  it  is  inferted  to  the  Head  of 
the  Os  Humeri:  When  this  adeth,  the  Arm  is  mo¬ 
ved  backwards  and  downwards. 

TERGIFOETOUS  Plants ,  fuch  Herbs(as  the- 
Capillaries)  as  bear  their  Seeds  on  the  back  fides  of 
their  Leaves,  are  for  that  Reafon  called  by  fome 
Botanifts  Tergifcetce. 

TERM,  in  Geometry,  is  fometimes  taken  for 
the  Bounds  and  Limits  of  any  thing  ;  as  a  Point  is 
the  Term  of  a  Line,  a  Line  of  a  Superficies,  and  a 
Superficies  of  a  Solid  :  And  this  is  what  the  Schools 
call  Terminus  Spuantitatis. 

TERM,  in  Law,  fignifies  the  Bounds,  and  Li¬ 
mitation  of  Time,  as  a  Leafe  for  Term  of  Life  or 
Years.  But  ’tis  mofl;  commonly  ufed  for  that  Time 
wherein  the  Tribunals  or  Places  for  Judgment  are 
open  to  all  that  think  fit  to  complain  of  Wrong, 
or  to  feek  their  own  by  due  Courfe  of  Law,  or 
Adion  ;  the  reft  of  the  Year  is  called  Vacation. 

Of  thefe  Terms  there  be  Four  in  every  Year, 
during  which  Time  Matters  of  Juftice  are  dif- 
patched. 

One  is  called  Hillary  Term ,  which  begins  the 
23d  Day  of  January ,  or  if  that  be  Sunday ,  then  the 
next  Day  after,  and  endeth  the  12  th  of  February 
following. 

The  Second  is  Eajler  Term ,  which  begins  the 
Wednefday  Fortnight  after  Eajler- Day,  and  ends  the 
Monday  next  after  Afcenfion-day. 

The  Third  is  Trinity  Term ,  beginning  the  Friday 
next  after  Trinity- Sunday,  and  ending  the  IVedneJ- 
day  Fortnight  after* 

The  Fourth  is  Michaelmas  Term ,  which  begins 
the  23d  of  October,  unlefs  it  be  Sunday ,  and  then 
the  Day  after,  and  ends  the  28th  of  November 
following. 

TERMINTHUS,  is  a  Swel¬ 

ling  in  the  Thighs,  with  a  black  Pimple  at  the  top, 
as  big  as  the  Fruit  of  the  Turpentine- Tree.  Blan¬ 
chard. 

TERMS  of  an  Equation  in  Algebra ,  are  the  fe- 
vcral  Names  or  Members  of  which  it  is  compofed, 
and  fuch  as  have  the  fame  unknown  Letter,  but  in 
different  Powers  or  Degrees.  For  if  the  fame  un¬ 
known  Letter  be  found  in  feveral  Members  in  the 
fame  Degree  or  Power,  they  all  pafs  but  for  one 
Term. 

Thus  in  this  Equation  a  a  -f-  a  b  ■=.  R,  the 
three  Terms  are,  a  a,  ab  and  R. 

And  in  this,  aaf-ab-j-ac^  RJ-f-irj 
the  Terms  are,  a  a,  ab  -j-  a c,  and  R  d-\-dc\ 
which  are  but  3,  becaufe  ab  4-  ac,  having  a  in 
the  lame  Dimenfions  in  both  Parts,  is  taken  but  for 
one  Term.  Hence  the  firft 

Term  in  any  Equation  muft  be  that,  where  the 
unknown  Root  hath  the  higheft  Dimenfions  ;  and 
that  Term  which  hath  the  Root  in  it  of  one  Di- 
menfion  of  Power  lower,  is  called  the  fecond  Term , 
and  fo  on. 

Des  Cartes  (hews  a  Method  of  taking  away  the 
fecond  T erm  of  any  Equation,  and  the  Method  is 
very  well  known,  and  in  common  Ufe.  But  there 
is  one  D.  T.  mentioned  in  the  Adi  a  Eruditorum , 
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May  1683,  which  gives  a  general  Analytical  Me¬ 

thod  for  taking  away  all  the  intermediate  Terms 
of  an  Equation  ;  which  (he  faith)  was  never  done 
before,  and  was  thought  impoffible  by  many. 

TERMS  of  Proportion ,  in  Mathematicks,  are 
fitch  Numbers,  Letters  or  Quantities,  as  are  com¬ 
pared  one  with  another. 

ThuS  if  t  \  :  :  r  *.  \l  then  a>  b’  or  4» 

6,  r  2,  are  called  the  Terms ;  of  which  a  is  called 
the  firft  Term,  b  the  fecond  Term,  &c.  a  and  c 
are  called  the  two  Antecedents,  and  b  and  d  the 
two  Confequents. 

TERRA  Damnata.  See  Earth . 

TERRA  extendenda ,  is  a  Writ  directed  to  the 
Efcheator,  &c.  willing  him  to  enquire  and  find  out 
the  true  Yearly  Value  of  any  Land,  &c.  by  the  Oath 
of  T welve  Men,  and  to  certify  the  Extent  into  the 
Chancery ,  &e. 

TERRAQUEOUS,  in  Geography,  fignifies  the 
Globe  of  Earth  and  Water,  as  they  both  together 
conftitute  one  Spherical  Body. 

TERR/E  Tef  ament  ale  s  Lands  that  were  held 
free  from  Feodal  Services ,  in  Allodio ,  in  Soccage, 
dependable  to  all  the  Sons*  and  therefore  called 
Gavel-kind ,  were  devifeable  by  Will*  and  there¬ 
fore  called  by  this  Name,  Terra  Tefamentales. 

TERRE-PLAIN,  in  Fortification,  is  the  Plat¬ 
form  or  Horizontal  Surface  of  the  Rampart  lying 
level,  only  with  a  little  Sloap  on  the  outfide  for 
the  Recoil  of  the  Cannon. 

It  is  terminated  by  the  Parapet  on  that  Side  to¬ 
ward  the  Field,  and  by  the  Inner  Talus  on  the 
other  toward  the  Body  of  the  Place. 

TERRE- Tenant,  is  he  who  has  the  adlual  Pof- 
feffion  of  the  Land,  which  otherwife  is  called  Oc¬ 
cupation , 

Thus  a  Lord  of  a  Manor  hath  a  Free-holder, 
who  letteth  out  his  Free-hold  to  another  to  be 
Occupied. 

This  Occupier  (having  the  adlual  Poffeffion)  is 
called  Terre-Tenant. 

TERELLA  :  When  a  Loadflone  is  turned  in¬ 
to  an  exadl  Spherical  Figure,  and  is  placed  fo  that 
its  Poles  and  Equator*  &c.  do  exactly  correfpond 
to  the  Poles  and  Equator  of  the  World  ;  it  is  cal¬ 
led  by  Gilbert  or  Terella ,  a  little  Earth  ; 

becaufe  it  is  a  very  juft  Reprefentation  of  the  Great 
Magnetical  Globe  which  we  inhabit. 

It  was  believed  that  fuch  a  Terrella  as  this,  if 
nicely  poifed  and  placed  in  a  M.eridian,  like  a 
Globe,  would  be  turned  about  in  24  Hours,  as 
the  Earth  is  by  the  Magnetical  Particles  that  per¬ 
vade  it ;  but  this  by  plain  Experience  is  found 
to  be  a  Miftake. 

TERRER,or  Terrier ,  is  a  Book  or  Roll  where¬ 
in  the  feveral  Lands,  either  of  a  private  Perfon,  or 
of  a  Town,  College,  Church,  &c.  are  defcribed  ; 
and  this  fhould  contain  the  Number  of  Acres,  the 
Site,  Boundaries,  Tenants  Names,  &c. 

TERRESTRIAL  Globe.  See  Globe. 

TERRESTRIAL  Line.  Sec  Line  T er  ref  rial. 

TERRIS,  bonis  &  catallis  rehabendis  pof  pur ga¬ 
rment ,  is  a  Writ  that  lies  for  a  Clerk,  to  recover 
his  Lands,  Goods  or  Chattels,  formerly  feized, 
after  he  hath  cleared  himfelf  of  that  Felony,  upon 
Sufpicion  whereof  he  was  formerly  Convidted, 
and  delivered  to  his  Ordinary  to  be  purged. 

TERRIS  O'  catallis  tentis  ultra  debitum  levatum , 
is  a  Writ  Judicial,  for  the  reftoring  of  Lands  or 
Goods  to  a  Debtor  that  is  Diftrained  above  the 
Quantity  of  a  Debt. 


TERRIS  Liber andis ,  is  a  Writ  that  lies  for  a 
Man  Convicted  by  Attaint,  to  bring  the  Record 
and  Procefs  before  the  King,  and  to  take  a  Fine 
for  his  Imprifonment,  to  deliver  him  his  Lands  and 
I  enements  again,  and  to  releafe  him  of  the  Strip 
and  IVafe. 

It  is  alfo  a  Writ  for  the  Delivery  of  Lands  to 
the  Heir  after  Homage  and  Relief  performed,  or 
upon  Security  taken,  that  he  fhall  perform  them. 

1  ERSION,  is  Wiping  or  Cleanfing  the  outfide 
of  any  Body. 

TERSOR.  See  Latifimus  Dorf. 

T  ERTIAN  Ague ,  or  Fever,  is  that  which  in¬ 
termits  intirely,  and  then  returns  again  every  third 
Day  inclufively. 

TERTIATE  :  To  tertiate  a  great  Gun,  is  to 
know  the  1  hicknefs  of  the  Metal  at  the  Touch- 
hole,  fhe  Trunnions,  and  at  the  Muzzle  ;  by 
which  to  judge  of  the  Strength  of  a  Gun,  or  whe¬ 
ther  it  be  well  Fortified  or  not.  This  is  ufually  done 
with  a  Pair  of  Calliper- Compafles ;  and  if  the 
Piece  be  Home-bored ,  the  Diameter  lefs  by  the 
Height  divided  by  2  is  the  Thicknefs  at  any  Place. 

1  ESSELL  AT  A  Pavimenta  \  were  the  Pave¬ 
ments  in  the  Tents  of  the  Roman  Generals,  a  rich 
Mofaick  Work ,  made  of  curious  fmall  fquare  Mar¬ 
bles,  Bricks,  or  Tiles,  called  TeJJella ,  from  the 
Form  of  Dice. 

TEST,  the  fame  as  the  Cuppel ,  or  Coppel,  an 
Inftrument  ufed  by  Chymifts  and  Refiners,  to  pu¬ 
rify  Gold  or  Silver.  See  Cuppel 

TESTACEOUS  Fifes ,  are  fuch  whofe  ftrong 
and  thick  Shells  are  entire,  and  all  of  one  piece  ;  as 
the  Oyfter,  Efcollop,  Cockle,  £sV.  But  thofe 
whofe  Shells  are  fofter  and  thinner,  and  which  are 
divided  into  diftindt  Joints,  and  compofed  of  feve¬ 
ral  Pieces,  fuch  as  Lobfters,  Crawfifh,  Crabs,  &c. 
are  called  Crufaceous  Fifes. 

TEST  AMENT,  is  the  Laft  Will  or  Declaration 
of  the  Mind  of  a  Perfon  deceafed  ;  and  is  of  two 
kinds,  viz.  A  Tef  ament  in  Writing ,  and  A  Tefia- 
ment  in  Words ,  which  is  called  a  Nuncupative  Te- 
fiameht ;  which  is,  when  a  Man  being  Sick,  and 
for  fear  left  Death,  Want  of  Memory,  or  Speech, 
fhould  come  fo  fuddenly  upon  him,  that  he  fhould 
be  prevented,  if  he  flay’d,  the  Writing  of  his  Tef  a- 
ment ,  defires  his  Neighbours  and  Friends  to  be 
Witnefs  of  his  Laft  Will,  and  then  declares  the 
fame  before  them  in  Words,  which  after  his  De- 
ceafe,  is  proved  by  Witneffes,  and  put  in  Writing 
by  the  Ordinary,  and  then  ftands  in  as  good  Force 
as  if  it  had  at  the  firft,  in  the  Life  of  the  Teftator, 
been  put  in  Writing,  except  only  for  Lands,  which 
are  devifable  but  by  a  Tef  ament  put  in  Writing  irjL 
the  Life  of  the  Tefator.  (■ 

TESTATUM,  is  a  Writ  in  Perfonal  Actions, 
as  if  the  Defendant  cannot  be  arrefted  upon  a  Ca- 
p;as  in  the  County  where  the  Adtion  is  laid,  but  is 
returned  non  ef  inventus  by  the  Sheriff. 

The  Writ  fhall  be  fent  into  any  other  County, 
where  fuch  Perfon  is  thought  to  have  wherewith 
to  fatisfy  j  and  is  called  a  Tefatum ,  becaufe  the 
Sheriff  hath  formerly  tef  fie  d ,  That  the  Defendant 
was  not  to  be  found  in  his  Bayliwick. 

TESTE,  is  a  Word  commonly  ufed  in  the  laft 
Part  of  every  Writ,  wherein  the  Date  is  contained, 
which  begins  with  thefe  Words,  Tefe  meipfo^btc. 

TESTES  ;  the  Tefticles  of  a  Male  are  juftly 
reckoned  among  the  Principal  Parts,  becaufe  they 
are  neccflary  to  the  Confcrvatign  of  the  Species. 
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But  before  I  proceed  to  an  Anatomical  Defcrip- 
tidn  of  them,  ’tis  neceflary  to  fay  fomething  of  the 
V ifa  Praparantia,  which  prepare  the  Matter  out  of 
which  the  Semen  in  the  Tefticles  is  elaborated;  as 
I  (hall  afterwards  defcribe  the  Vafa  Deferentia , 
that  fo  the  Reader  may  have  this  great  and  won¬ 
derful  Apparatus  all  before  him  at  one  View. 

In  Man,  fome  of  the  Vafa  Praparantia  afford. 
Matter  for  the  Semen ,  as  the  Arteries  Spermatica  ; 
rithers  bring  back  again  the  Blood  that  is  fuperflu- 
ous,  to  the  making  of  the  Semen ,  and  to  the  Nou- 
rilhment  of  the  Tefticles ;  and  thefe  are  the  Vents 
Spermatica  ;  and  both  thefe  Arteries  and  Veins 
were  formerly  called  Vafa  Praparantia  :  Some 
make  the  Semen ,  as  the  Tefticles ;  fome  convey  it 
from  thence  to  its  Confervatory  or  Store-houfe,  as 
the  Vafa  Deferentia  :  Some  contain  the  Semen  till 
the  time  of  Copulation,  and  thefe  are  the  V eftcula 
Seminales :  Some  difcharge  the  Semen  into  the 
Matrix  in  Coition  ;  this  is  done  by  the  Penis ; 
and  fome,  laftly,  moiften  the  Paflage  (viz.  the 
JJrethra)  whereby  the  Semen  iflues,  and  thofe  are 
the  Projlrates.  Of  all  which  in  Order.  And  firft 
of  the 

Vafa  Praparantia ,  which  are  faid  to  prepare 
Matter  for  the  Semen ;  thefe  are  of  two  forts,  Ar¬ 
teries  and  Veins. 

The  Arteries  are  two,  and  fpring  from  the  T runk 
of  the  Aorta,  commonly  two  Fingers  breadth  under 
the  Emulgents,  not  from  its  Side,  but  out  of  its 
Fore-part;  the  right  whereof  climbing  over  the 
Trunk  of  the  Vena  Cava ,  runs  obliquely  to  the 
Vein  of  that  fame  Side ;  as  alfo  the  left,  marches 
to  the  Vein  of  that  Side. 

The  Veins  are  alfo  two.  The  right  arifes  ufu- 
ally  from  the  Trunk  of  the  Vena  Cava ,  a  littler 
below  the  Emulgent ;  the  left  from  the  Emulgent 
it  felf,  for  otherwife  it  mull  have  gone  over  the 
Aorta ,  whereby  it  might  have  been  in  Danger  of 
breaking  ;  or  rather,  by  the  continual  Pulfe  of  the 
Artery,  the  Recourfe  of  the  Venal  Blood  might 
have  been  retarded. 

Now  both  thefe  Veins  and  Arteries,  a  little  after 
their  rife,  meet,  and  are  inverted  both  in  one  Mem¬ 
brane,  made  of  the  Peritonaum ,  and  then  run 
ftreight  through  the  Region  of  the  Loins  above  the 
Mufcles  Pfoa  on  each  fide,  and  above  the  Ureters , 
as  they  go,  bellowing  little  Slips  here  and  there 
upon  the  P  eritonaum,  between  whofe  Duplicature 
they  defcend,  and  fo  arrive  at  its  Procefles.  The 
Veins  divide  very  often  into  many  Branches,  and 
by  and  by  inofculate  and  unite  again  ;  but  the  Ar¬ 
teries  go  along  by  one  Pipe  only  on  each  fide,  un¬ 
til  within  3  or  4  Fingers  Breadth  of  the  Tefticles, 
where  each  is  divided  into  two  Branches,  the  lefs 
whereof  runs  to  the  Epidydimys ,  the  larger  to  the 
Tefticle  ;  and  as  I  faid,  they  defcended  between 
the  Membranes  of  the  Peritonaum ,  fo  they  pafs 
into  the  Scrotum  between  them,  not  perforating 
the  inner  in  the  Procefles,  as  in  Dogs  and  other 
Creatures,  wherein  the  Procefles  of  the  Peritonaum 
are  hollow  like  a  Quill ;  but  in  Man,  the  inner 
Membrane  of  the  Peritonaum  fhuts  the  Hole,  left 
the  Inteftines  by  it  fall  into  the  Scrotum  ;  of  which 
there  is  greater  danger  in  him,  (and  we  fee  it  often 
happen)  becaufe  of  his  going  upright.  But  to  re¬ 
turn  to  the  Vafa  Praparantia. 

It  has  been  generally  taught,  That  there  are 
divers  Inofculations  of  the  Arteries  with  the  Veins 
in  their  Paflage,  whereby  the  Venal  and  Arterial 
Blood  are  mixed  but  this  Opinion  is  now  explo¬ 


ded,  for  that  granting  the  Circulation  of  the  Blood, 
it  is  impoflible  :  For  the  Blood  in  the  Arteries  de- 
fcends  towards  the  Tefticles,  and  that  in  the  Veins 
afcends  from  them  ;  fo  that  if  thefe  two  Veflels 
fhould  open  one  into  another,  the  Blood  in  one 
of  them  mull  needs  be  driven  back,  or  elfe  ftag- 
nating,  diftend  and  break  the  Veflels.  But  the 
Truth  is,  the  Blood  both  for  Ncurilhment  of  the 
Tefticles,  and  the  making  of  the  Semen ,  flows  down 
by  the  Arteries  only,  and  that  in  an  even  undivi¬ 
ded  Courfe,  without  any  of  thofe  Windings  and 
Twirlings  like  the  Tendrels  of  Veins  talk’d  fo 
much  of  ('as  the  Curious  de  Graef,  from  his  own 
frequent  Infpedlion,  teftifies)  and  the  Veins  bring 
back  from  the  Tefticles  what  of  the  Blood  re¬ 
mains  from  their  Nourifhment  and  making  of  the 
Semen  ;  and  thefe,  indeed,  come  out  of  their  in- 
moft  Membrane,  by  almoft  innumerable  Roots,  by 
which  they  imbibe  the  faid  Blood,  and  are  molt  ad¬ 
mirably  interwoven  and  inofculated  one  with  ano¬ 
ther,  till  about  Four  or  Five  Fingers  Breadth  a- 
bove  the  Tefticle,  which  Space  is  called  Corpus 
Pyr  ami  dale ,  Plexus  Pampiniformis ,  or  Varicofus. 

But  thefe  Veins  are  fo  far  from  preparing  the 
Semen ,  as  that  they  only  bring  back  what  was  fu- 
perfluous  from  the  making  of  it.  And,  indeed, 
the  Arteries  in  Men,  do  no  more  merit  the  Name 
of  Prapar antes ,  in  refpedt  to  the  Semen ,  than  the 
Gullet  in  refpedl  to  the  Chyle,  or  the  Duftus  Tho- 
racicus  Chyliferous  in  regard  to  the  Blood  ;  for  there 
Blood  acquires  no  fenlible  Alteration  till  it  come 
to  the  Tefticles  themfelves.  But,  however,  we 
continue  the  old  Names,  declaring  only  againft 
the  Reafon  of  them.  And  we  will  only  note  two 
Things  more. 

Firjl ,  That  the  Spermatick  Veins  have  from 
their  Rife  to  their  End,  feveral  Valves  which  open 
upwards,  and  fo  fuffer  the  Blood  to  afcend  to¬ 
wards  the  Cava ,  but  not  to  Aide  back  again. 

idly.  That  tho’  the  Spermatick  Arteries  go  fuch 
a  diredl  Courfe  in  Men,  as  has  been  faid  ;  yet  in 
Brutes  they  are  more  complicated  and  twilled  with 
the  Veins,  but  without  any  Anajlomofes  of  one  into 
the  other. 

Thefe  V afa  Praparantia,  thus  defcribed,  proceed 
we  to  the  Tejles. 

Thefe  have  Arteries  and  Veins  (as  is  faid  above,) 
from  the  former  Vafa  Praparantia ,  which  fome 
have  thought  to  reach  only  to  the  inmoft  Coat, 
called  Tunica  albuginea,  becaufe  they  are  not  con- 
fpicuous  in  the  inner  Subftance  of  the  Tefticles. 
But  tho’  this  may  be  true  of  the  Veins  which  only 
receive  the  fuperfluous  Arterial  Blood,  and  have 
nothing  to  do  with  the  Semen,  yet  it  is  not  true  of 
the  Arteries,  namely,  of  the  moft  numerous  Bran¬ 
ches  of  them.  Indeed  Blood  is  feldom  feen  in  the 
Subftance  of  the  T efticles ;  but  that  comes  to  pafs 
by  reafon  that  the  Arterial  Blood  prefently  lofes  its 
Colour,  and  by  the  Semenifick  Faculty  of  the 
Tejles  is  turned  into  Semen ,  which  being  whitifh, 
of  the  fame  Colour  with  the  Veflels,  makes  them 
indifcernible ;  yet  in  thofe  Men  that  have  died  of 
languilhing  Difeafes,  and  whofe  Tejles  have  their 
Faculty  impair’d, 

Diemerbroeck  affirms.  That  he  has  oft  difcovefed 
fanguif^rous  Veflels  in  the  inmoft  Parts  of  the  Tejles , 
and  has  fhewed  them  to  many  in  the  Publick  Ana¬ 
tomical  Theatre. 
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As  for  Nerves ,  Dr.  Willis  fays,  he  could  never 
bbferve  more  to  go  to  them  than  one  from  a  Ver¬ 
tebral  Pair,  and  that  too  was  moil  of  it  fpent  upon 
the  Mufcle  Cremafer. 

Diemerbroeck  agrees  to  one  Nerve,  but  thinks  it 
proceeds  from  the  fixth  Pair  (which  is  Dr.  Willis's 
IntercoJlaU  as  diftinguifhed  from  that  commonly 
called  the  Sixth ,  but  his  Eighth.)  Others  will  have 
Branches  from  both  thefe  Nerves  to  go  to  them. 
Concerning  the  Ufe  of  thefe  Nerves  there  is  great 
Controverfy.  Dr.  Glijjon ,  Wharton ,  &c.  will  have 
them  to  convey  a  Succus  Genitalis,  which  makes 
the  greateft  part  of  the  Semen .  Dr.  Willis ,  as  he 
denies  (in  Cerebri  Anatom,  cap.  27.)  any  Succus  Nu¬ 
ll  ritius  to  be  conveyed  by  the  Nerves  to  other 
Parts ;  fo  that  any  Succus  Genitalis  is  brought  by 
them  hither,  but  only  Animal  Spirits. 

And  whereas,  to  ftrengthen  the  former  Opinion, 
’tis  ufually  objected,  That  the  Semen  mull  needs 
confift  of  a  Nervous  Juice,  and  plenty  of  Spirits 
brought  from  the  Brain,  becaufe  of  the  great  De¬ 
bility  and  Enervation  that  is  induced  upon  the 
Brain  and  Nerves,  by  the  too  great  Expence  of  it. 
He  thus  anfwers.  That  this  comes  to  pafs,  becaufe 
after  great  Profulions  of  the  Semen ,  for  the  reftau- 
ration  of  the  fame  Humour  (whereof  Nature  is 
more  follicitous,  than  for  the  benefit  of  the  Indivi¬ 
dual)  a  greater  tribute  of  Spirituous  Liquor  is  re¬ 
quired  from  the  Blood,  to  be  bellowed  on  the  Tef- 
ticles.  Wherefore  the  Brain  being  defrauded  of  a 
due  Income  and  Afflux  of  the  faid  Spirituous  Li¬ 
quor,  languifhes ;  and  fo  the  Animal  Spirits  fail- 
'  ing  in  the  Fountain,  the  whole  Nervous  Syftem 
becomes  depauperated  and  flaggy.  Whereto  may 
be  added,  That  alfo  the  Animal  Spirits  themfelves 
that  adluate  the  ProJiates ,  being  derived  from  the 
SpinalMarrow,  are  much  wafted  by  Venereal  Adis: 
So  that  for  this  Reafon  befides,  the  Loins  are  ener¬ 
vated. 

In  this  Anfwer  Bartholin  acquiefces  :  And  de 
Graef \  Diemerbroeck ,  &c.  confefs,  indeed.  That 
the  Spirituous  Arterial  Blood  is  impregnated  with 
Animal  Spirits  from  the  Nerves ;  but  affirm.  That 
the  Matter  out  of  which  the  Semen  is  elaborated, 
is  only  the  faid  Blood  ;  and  to  thefe  we  fub- 
feribe. 

Lymphedufts, they  have  alfo  a  riling  from  betwixt 
their  Coats,  and  afeending  upwards  into  the  Ab¬ 
domen  with  the  Vafa  Deferentia.  Thefe  have  many 
Valves  looking  upwards,  which  hinder  any  thing 
from  defeending  by  them  to  the  Tefes ,  but  permit 
the  Lympha  to  afeend,  which  they  convey  into  the 
Chyliferous  Veflels.  Malphigi  thinks  it  probable 
that  fome  fall  is  derived  to  the  Seminary  Veflels 
for  the  Generation  of  the  Semen,  or  at  leaft  to  be 
mixed  with  it,  feeing  moft  Creatures  grow  the 
fatter  upon  being  Caftrated. 

They  have  two  forts  of  Coats ,  Proper,  and 
Common.  The  Common  inveft  both  the  Tefes, 
(conftituting  the  Scrotum)  and  are  two:  The  outer- 
moft  confifts  of  the  Cuticula  and  true  Skin  (here 
thinner  than  in  other  Places.)  It  is  foft  and  wrinkled, 
and  is  generally  affirmed  by  Anatomifts  to  be  with¬ 
out  Fat.  On  the  outfide  it  has  a  Suture  or  Seam 
that  runs  lengthways  of  the  Scrotum ,  and  divides 
it  into  the  Right  and  Left  fide.  The  other,  or 
inner  common  Coat,  is  a  carnous  Membrane,  which 
feems  to  be  Mufcular,  becaufe  of  the  Power  it  has 
to  contract  and  wrinkle  itfelf.  It  is  called  dotn^, 
and  adheres  to  the  proper  Cato  next  under  it  (cal¬ 
led  Vaginal  s)  by  many  Membranous  Fibres, 
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.  This  is  the  commom  Account  of  this  Part  that 
all  Anatomifts  have  ufually  given  •  but  lately  Dr. 
End.  Ruyfch  affirms,  That  it  has  the  Membrana 
adipofa  alfo  under  the  Carnofa  ;  or  rather,  that  the 
Carnofa  is  fatty  (on  the  infide)  as  it  is  in  other 
Parts  of  the  Body.  And  befides,  he  fays,  that  in 
the  Scrdtum  there  is  a  Septum  within,  dividing  it 
into  two  Parts ;  of  which,  fays  he,  you  have  no¬ 
thing  in  V ef alius,  Bartholin ,  de  Graef  \  he.  Men 
that  have  otherwife  deferved  very  well  of  Ana¬ 
tomy  :  And  what  wonder,  feeing  all  things  about 
the  Scrotum  of  one  newly  dead,  are  fo  flippery 
and  moveable,  that  the  true  Conftitution  of  the 
Septum  can  hardly  appear.  Wherefore,  if  any  one 
would  demonftrate  this,  the  Scrotum  is  to  be  blown 
up,  and  to  be  cut  open  after  ’tis  dried,  by  which 
means  the  Septum  yields  itfelf  to  view,  and  has  an 
Infinity  of  Blood-veflels  running  through  it. 

Thus  he.  This  Septum,  Verheyen  fays,  is  the  fame 
Subftance  with  the  carnous  Membrane  above  de- 
feribed,  from  which  it  feems  to  arife  in  the  fame 
manner  as  the  Mediaftinum  from  the  Pleura.  To 
each  fide  of  it  the  Tefes  are  firmly  knit,  by  means 
of  their  outer  Proper  Coat,  and  its  Ufe  is  partly  to 
fuftain  the  Tefes,  and  to  hinder  them  from  hitting 
againft  one  another ;  and  partly  to  help  the  carnous 
Membrane  to  wrinkle,  and  purfe  up  the  Scrotum. 

The  proper  Coats  are  alfo  two,  and  thefe  enclofe 
each  Tefticle  apart.  The  outer  is  called  Elitroides, 
or  Vaginalis  becaufe  it  contains  the  Tefticle  as  a 
Sheath.  It  is  a  thick  and  ftrong  Membrane,  ha¬ 
ving  many  Veins  ;  in  the  outfide  it  is  uneven,  by 
Reafon  of  the  Fibres,  by  which  it  is  knit  to  the 
Dartos  and  Septum ;  but  in  the  inner  fide  it  is 
fmooth.  This  is  nothing  elfe  but  the  Production 
of  the  Peritoneum ,  even  as  the  Scrotum  is  of  the 
Skin  and  Membrana  carnofa  of  the  Abdomen.  Into 
this  Coat  is  inferted  the  Mufcle  Cremajler,  of  which 
prefently. 

The  inmoft  is  nvpuPiic,  the  Nervous  Membrane , 
called  Albuginea ,  from  its  Colour.  It  is  white,  thick 
and  ftrong,  framed  of  the  external  Tunicle  of  the 
Vafa  preparantia :  It  immediately  enwraps  the 
Tefticles,  towards  which  it  is  rough,  but  on  the 
outfide  next  the  Vaginalis ,  it  is  fmooth ;  and  be¬ 
tween  thefe  two,  the  Water  is  contained  in  an 
Hernia  aquofa. 

Into  the  outer  of  the  proper  Membranes  (as  was 
faid)  is  inferted  the  Mufcle  Cremajler.  Thefe  Muf- 
cles  (to  each  Tefticle  one)  have  their  Rife  from  the 
OJfa  Pubis  ■,  and  almoft  encompafling  round  the 
Procefles  of  the  Peritoneum ,  defeend  with  them  to 
the  Tefticles  ;  where  their  Carnous  Fibres  run  thro’ 
the  whole  length  of  this  fame  Tunica  Vaginalis, 
efpecially  in  its  lower  Part,  and  fo  keep  the  Tefti¬ 
cles  lufpended,  from  whence  they  have  their  Name 
(from  y.£if/jvfso  Sufpendo)  from  their  fpreading  them¬ 
felves  thus  on  the  outer  fide  of  the  outer  proper 
Coat. 

Riolanns  reckons  them  for  a  third  proper  Coat, 
called  in  Erythroides  \  and  becaufe  of  its  Carnous 
Fibres,  it  makes  the  Vaginalis  look  Red :  Such  as 
take  it  not  for  a  diftindt  Coat,  do  give  the  Name 
of  Erythroides  alfo  to  the  Vaginalis ,  calling  it  by 
either  Name  indifferently.  Thefe  Mufcles  pull  up 
the  Tefticles  in  the  Adi  of  Generation,  that  the 
Veffcls  being  flackened,  may  the  more  readily  void 
the  Semen  ;  and  at  other  times  they  help  to  fuftain. 
their  W eight. 
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The  Mufc'les  in  Sicknefs  and  old  Age  become 
flaggy,  and  fo  the  Scrotum  relaxing  itfeif,  the  Tefti- 
cles  hang  low. 

Upon  the  Defies,  as  yet  clad  with  the  Tun'ca  Al¬ 
buginea ,  are  fixed  the  Epididymides  (called  alfo  Pa- 
rafiatce ,  Standers  by  or  Affiants)  enwrapped  in  the 
fame  Coat  with  the  Spermatick  Veflels ;  they  ad¬ 
here  clofer  to  the  Tefticles  at  their  ends,  than  in 
the  midft. 

De  Graef  defines  them  to  be  Veffels  making  with 
their  various  Windings,  that  Body  that  is  fixed  on 
the  Back  of  the  Tefiicles. 

To  find  out  their  Subltance,  he  directs  us  thus. 

Firft,  Take  off  the  Membrane  that  encompaffes 
them,  and  knits  them  to  the  refticles,  and  then 
there  will  appear  many  Windings,  which  with  the 
Edge  of  a  Knife  may,  without  hurting  the  Veflels, 
be  fo  ealily  feparated  from  one  another,  that  they 
may  be  drawn  out  into  a  Length  like  a  Thing  fold¬ 
ed  ;  for  they  are  only  folded  from  one  fide  to  the 
other,  and  are  kept  in  that  fite,  by  the  Membrane 
received  from  the  ftunica  Albuginea  ( or  Spermatick 
Veflels.) 

But  when  you  have  unravelled  half  of  them,  you 
muff  cut  another  very  thin  Membrane,  and  then 
you  will  fee  other  Veflels  lie  juft  like  thefe,  and 
may  be  unloofed  like  them  :  And  the  whole  be¬ 
ing  unravelled,  the  thicker  they  are  by  how  much 
further  from  their  Origin,  which  is  implanted  in¬ 
to  the  upper  Part  of  the  T efticle,  by  fix  or  feven 
Ramifications  ;  which  having  run  fo  far,  as  where 
they  join  into  one  Dudt,  make  it  as  thick  as  a 
fmall  Thread ;  and  this  by  Degrees  fo  thickens, 
that  being  encreafed  like  a  Chord,  it  makes  the  V as 
Deferens. 

So  that  (faith  he)  it  is  clear  from  thence  : 

Firfi ,  That  the  'Defies  do  not  differ  from  the 
Epidymidce  (or  Parafiatce)  faving  that  thofe  confift 
of  divers  Ducts;  but  thele,  after  their  fix  or  feven 
Roots  that  arife  out  of  the  Tefticle  are  united 
(which  they  are  in  a  fhort  Space)  but  of  one,  only 
a  little  thicker. 

Secondly ,  That  the  Epididymides  differ  not  from 
the  Vafa  defer entia ,  faving  that  the  former  go  by  a 
ferpentine  winding  Paffage,  and  thefe  by  a  Freight  3 
and  that  thofe  are  a  little  fofter  and  narrower. 

Out  of  the  Epididymides  at  their  fmaller  End,  a- 
rife  two  Vafa  deferentia ,  otherwife  called  Ejacu- 
latoria ,  as  if  in  the  Coitu ,  the  Semen  were  ejacu¬ 
lated  from  the  Teftes  through  them  ;  which  in¬ 
deed  was  the  common  Opinion,  ’till  the  Veficules 
feminales  were  found  out,  which  are  now  known 
to  be  the  Store-houfes  of  the  Semen ,  and  not  the 
Defies ;  fo  that  the  Vafa  deferentia  deferve  not  the 
Name  of  Ejaculatoria ,  except  it  be  that  Part  of 
them  which  reaches  from  the  Veficules  feminales  to 
the  Profiat es,  through  which  indeed,  the  Semen  is 
ejaculated  in  Coitu. 

They  are  white,  hardifh  Bodies,  like  a  pretty 
large  Nerve,  with  a  Cavity  not  very  difcernible, 
but  which  may  be  made  fo,  if  one  open  one  of 
_  them  fix  or  feven  Fingers  breadth  above  the  Tefti¬ 
cle,  and  then  either  blow  into  it  with  a  fmall  Pipe, 
or  fquirt  fome  Liquor  into  it,  with  a  Syringe  to¬ 
wards  the  Epididymides :  Or  if  you  either  blow  or 
fquirt  Liquor  by  a  Syringe,  the  other  way  towards 


the  Veficules  feminales ,  the  faid  Veficules  will  be 
diftended. 

Now  from  the  Epididymides  thefe  Vafa  deferentia 
afeend,  and  pals  out  of  the  Scrotum  into  the  Ab¬ 
domen,  the  fame  way  by  which  the  Vafa  prespa- 
r  anti  a  came  down,  viz.  by  the  Procefs  ofthe/V- 
ritonesmn.  When  they  are  entred  the  Abdomen,  they 
are  carried  prefently  over  the  Ureters,  and  turning 
back  again,  they  pafs  to  the  backfide  of  the  Blad¬ 
der  ;  between  which,  and  the  Intefiinum  return, 
they  march  at  a  little  Diftance  the  one  from  the 
other,  ’till  about  the  Neck  of  the  Bladder,  where 
they  grow  wider  and  thicker ;  and  then  juft  as  they 
are  going  to  meet,  their  fides  open  into  the  Vefi- 
cules  feminales ,  in  which  they  depofite  the  Semen ; 
but  not  terminating  here,  but  coming  dole  toge¬ 
ther,  and  growing  fmaller  and  fmaller they  go  on 
and  end  at  the  Urethra ,  betwixt  the  P reflates.  At 
their  ending  Verheyen  (with  fome  other)  affirms 
there  is  a  little  Septum  between  them,  with  a  Car¬ 
uncle  (which  they  call  a  Cock’s  Head)  to  hinder  the 
Semen  that  comes  out  at  one  Orifice,  to  go  in  by 
the  other  ;  and  the  two  Orifices  by  which  the  Se¬ 
men  is  ejaculated  into  the  Urethra ,  are  called  the 
Eyes  of  the  Cock’s  Head. 

Thefe  Veficules  are  little  Cells  like  thofe  in  a  Pom- 
granate,  or  fomething  like  a  Bunch  of  Grapes : 
De  Graef  compares  them  to  the  Guts  of  a  little 
Bird  diverfly  contorted.  They  confift  of  one  thin 
Membrane,  through  v/hich  fome  fmall  Twigs  of 
both  Veins,  Arteries  and  Nerves  run.  They  are 
about  three  Fingers- breadth  long,  and  one  broad  ; 
but  in  fome  Places  broader,  fome  narrower,  as 
they  run  in  and  out.  They  are  two  (one  for  each 
V as  deferens)  divided  from  one  another  by  a  little 
Interftice ;  and  they^  do  fo  feverally  by  a  peculiar 
Paffage  emit  the  Semen  contained  in  them  into  the 
Urethra.  They  are  very  anfradiuous  and  wind¬ 
ing,  and  (as  was  faid)  confift  of  many  little  Cells, 
that  they  fhould  not  pour  out  all  the  Semen  con¬ 
tained  in  them  in  one  Adt  of  Coition,  but  might 
retain  it  for  feveral ;  They  have  noCommuincation 
one  wuth  another,  not  even  in  their  very  opening 
into  the  Urethra ;  but  the  Semen  is  brought  to  the 
Veficules  feminatis  on  the  right  fide,  by  the  right 
Vas  deferens ,  iflues  by  its  proper  paffage  into  the 
Urethra-,  and  that  which  is  brought  to  the  left 
Iikewife ;  fo  that  if  by  any  accident  the  Veficules , 
or  one  fide  be  burft,  or  cut  (as  in  cutting  for  the 
Stone  they  generally  are)  yet  thofe  on  the  other  be¬ 
ing  entire,  may  ftill  fuffice  for  Generation:  Now 
when  the  Seed  is  emitted  out  of  thefe  Veficules  in 
the  Adi  of  Coition,  it  pafles  out  the  fame  way  it 
came  in,  which  in  this  Cafe  may  eafily  be  (tho* 
otherwife  it  be  unufual,  there  fhould  be  a  contrary 
Motion  in  the  fame  Veflel)  for  as  it  comes  in  from 
the  Vafa  deferentia,  it  drills  along  gently  without 
any  force  ;  but  in  Coitu ,  when  the  Mufcles  in  the 
Penis ,  and  all  the  bordering  Parts  are  much  tumi- 
fied,  it  is  exprefied,  or  ejaculated  out  of  them  with 
fome  Violence,  and  palling  along  their  Neck  (which 
is  a  Continuation  of  the  Vafa  deferentia )  ouzts 
through  a  Caruncle  into  the  Urethra  -,  for  there  is 
one  Place  as  a  Valve  before  the  Orifice  of  each  of 
them,  partly  to  hinder  the  coming  of  the  Urinenn- 
to  them,  partly  to  hinder  the  involuntary  Effu- 
fion  of  the  Semen. 

Now,  tho’  naturally,  the  little  Holes  through 
which  the  Semen  pafles  out  of  the  Necks  of  the 
V fettles  into  the  Urethra ,  be  almoft  imperceptible  ; 
yet  if  they  be  either  eroded  by  the  Acrimony  of  the 
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Semen  (fuch  Acrimony  as  is  contraded  by  impure 
Embraces,  or  in  Claps  as  they  call  them;)  or  if  of 
themfelves  they  be  debilitated  and  io  become  more 
lax  (as  fometimes  happens  to  old  and  impotent  Men 
that  meddle  too  much)  then  there  happens  a  Gonor- 
rhesa ,  or  continual  Efflux  of  the  Semen.  And  fo 
Vefaius  and  Spigelius  have  cblerved  them  much 
dilated,  in  differing  fuch  as  have  died  with  a 
Gonorrhesa  upon  them. 

The  Profates  are  placed  near  the  Veftcules  femina- 
lis ;  De  Graef  calls  them  Corpus  glanduhfum ,  fup- 
pofing  them  to  be  one  Body,  and  only  divided  by 
the  common  Dubts  of  the  Veftcules  Jemmies ,  and 
Vafa  defereniia  coming  through  the  midft  of  it. 

They  are  of  a  white  fpongy,  and  glandulous  Sub- 
ftance,  about  as  big  as  a  fmall  Wallnut,  encom- 
pafled  with  a  ftrong  and  fibrous  Membrane  trom  the 
Bladder,  to  the  beginning  of  whofeNeck  they  are 
joined  at  the  Root  of  the  Penis:  In  fhape  they 
come  nearer  to  an  Oval,  fave  that  on  their  upper 
and  lower  fides,  they  are  a  little  depreft,  and  in 
that  end  by  which  the  Vafa  deferentia  t nter,  they 
are  fomething  hollow  like  a  Tunnel.  The  Sphin¬ 
cter- Mufcle  of  the  Bladder  encompafies  them  l'o 
that  for  fo  far  as  they  cover  the  Neck  of  the  Blad¬ 
der,  the  Sphinfter  touches  it  not,  they  coming  be¬ 
tween.  They  have  all  forts  of  Veffels,  which  run 
moftly  on  the  outer  fide;  in  their  inner  Part,  they 
have  ten  or  more  fmall  Duds,  which  all  unload 
themfelves  into  the  Urethra ,  by  the  fides  of  the 
Caruncle,  through  which  the  Semen  paffes  from 
the  Veftcules  into  the  Urethra ,  and  themfelves  have 
each  one  a  fmall  one  to  flop  its  Orifice,  left  the 
Liquor  that  is  contained  in  the  Profates  fhould 
continually  flow  out,  or  the  Urine  Ihculd  flow  in  : 
And  thefe  fmall  Duds,  I  fuppofe,  are  continued 
from  thofe  Veftcules ,  which  appear  in  the  Profiates 
Of  thofe  that  die  (any  way)  fuddenly  after  Coition  : 
For  in  fuch  the  fpongy  part  of  the  Profates  is  very 
turgid  with  a  ferous  Liquor ;  and  in  their  inner 
part  may  be  found  the  fame  V ftcules ,  like  to  Hy- 
datides ,  which  if  you  prefs  upon,  they  will  dif- 
charge  themfelves  in  the  abovefaid  Duds. 

What  the  Liquor  they  contain  fhould  be,  or 
what  is  their  Ufe,  there  is  a  great  Variety  of  Opi¬ 
nions  :  Some  think  that  the  Semen ,  that  flows  from 
the  Tefticles,  is  further  elaborated  here  :  But  that 
cannot  be ;  for  that  the  Vafa  deferentia  depofite 
Nothing  in  them,  but  all  into  the  Veftcules  Semi- 
nales.  Others  think,  that  from  the  Blood  there  is 
feparated  in  them  an  acrimonious,  and  ferous  Hu¬ 
mour,  which  ferves  for  procuring  the  Ti filiation 
in  Coitu.  As  to  this,  De  Graef  appeals  to  the  T afte 
of  it,  which  has  nothing  of  an  Acrimony. 

Dr.  Wharton  thinks  they  make  a  particular  kind 
of  Semen ,  as  the  Tefticles  do  another,  and  the  Ve- 
Jicules  Semin  ales  a  Third.  That  thefe  laft  make  a 
Semen  different  from  that  made  in  the  Tefticles,  is 
grounded  on  a  Miftake  in  Anatomy,  viz.  That 
the  Vafa  deferentia  have  no  communication  with 
the  Veftcules ;  whereas  they  apparently  open  into 
them,  and  depolite  in  them  all  the  Semen  they  con¬ 
tain  :  That  the  Prof  at  a  make  a  peculiar  Sort,  he 
endeavours  to  prove,  becaufe  caftrated  Animals  e- 
mit  fome  Semen.  But  that  is  but  precarious ;  for 
tho’  they  emit  fomething,  ’tis  not  neceflary  it 
fhould  be  any  true  Semen  :  Or  if  it  be,  it  may  well 
be  fuppofed  to  proceed  from  the  Veftcules  Seminales, 
that  were  full  when  the  Animal  was  caftrated.  For, 
for  this  Reafon  it  has  been  obft  rved,  that  prefently 
after  the  Caftration  they  have  fometimes  got  the 
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female  with  Y oung,  but  not  afterwards,  when 
that  Stock  was  Ipent.  Bartholin ,  with  many  others, 
thinks  they  make  an  oily,  flippery,  and  fatty  Hu¬ 
mour,  which  is  prefled  out,  as  there  is  need,  to 
belmear  the  Urethra ,  whereby  to  defend  it  from 
the  Acrimony  of  the  Semen,  and  Urine,  and  left  it 
fhould  dry  up.  This  Humour  Malpighius  thinks 
to  be  conveyed  hither  by  the  Dutius  adipoft,  and 
quotes  Seyorinus ,  affirming  that  he  has  oblerved  a 
plain  Velfel  in  the  Fat  of  the  Kidneys,  tending  to 
the  Spermatick  Veflels.  He  afcribes'the  fame  Ufe 
to  it  as  Bartholin,  See.  Diemerbroeck  con I'elles,  that 
’tis  neceflary  the  infide  of  the  Urethra  fhould  be 
kept  moift,  and  flippery,  but  thinks  that  is  done 
here,  as  in  the  Bladder,  Intellines,  and  many  other 
places,  from  fome  mucid  Part  of  the  Nourifhment 
of  the  Urethra  itfelf,  and  concludes  that  the  Vafa 
deferentia  depofite  not  all  i\\q  Semen  into  the  Veftcules 
Jeminales,  but  carry  a  lmaller  Part  to  thefe  Profates . 

De  Graef  denies,  that  the  Vafa  deferentia  con¬ 
vey  any  thing  to  them,  or  have  any  Commu¬ 
nication  with  them  ;  and  therefore  believes,  that 
the  Humour  that  is  feparated  in  the  Corpus  glan- 
dulofum  (as  he  calls  the  Profates )  ferves  for  a 
Menfruum,  or  Vehicle  of  the  Semen,  which  flow¬ 
ing  but  in  fmall  Quantities,  through  fmall  Pores 
into  the  Urethra  ;  it  was  neceflary,  that  this  Hu¬ 
mour  fhould  be  mixt  with  it,  that  it  might  the 
better  reach  the  Womb.  Whatever  this  Humour 
be,  it  is  fqueezed  out  partly  by  the  Intumefcence 
and  Eredion  of  the  Penis ;  and  partly  by  the  Com- 
preflion  of  the  Sphinder  of  the  Bladder,  that  girds 
the  Profates  about. 

Thefe  Profates  are  often  (at  leafl  partly)  the 
Seat  of  the  Gonorrhtsa  ;  and  the  Humour  that  they 
contain,  is  that  which  is  fhed. 

TESTES  Cerebri ,  are  the  two  lower  and  lefler 
Protuberances  of  the  Brain,  fo  called  from  the  like- 
nefs  they  have  to  Tefticles.  Thefe  with  the  Nates 
which  lie  about  them,  and  the  Protuber  ant  iee 
Striata,  are  the  Origin  of  the  Medulla  oblon¬ 
gata.  The  Ufes  of  thefe  Defies  you  may  fee  in 
Willis’s  Anatomy  of  the  Brain ;  but  they  feem  but 
conjectural. 

TESTONS,  or,  as  we  commonly  call  them., 
Defors ,  from  their  having  an  Head  ( Tefa)  upon 
them,  were  in  34  H.  8.  coined  either  here,  or  in 
France ;  and  Spelman  faith,  their  value  in  France 
was  1  8  d.  and  he  doth  not  know  but  that  they  might 
go  for  as  much  here.  He  faith  it  was  Brafs,  and 
covered  over  with  Silver  (which  perhaps  gave  rife 
to  the  Iniquity  of  Plating  Money.)  They  went 
with  us  in  H.  Bth’sTimefor  1  z  d.  but  in Edw.  6th’s 
they  funk  down  to  9  d.  and  then  to  6  d.  (which 
ftill  retains  the  Name  of  a  Defer  f  In  Anno  Dom. 
1559,  they  fell  to  4  d.  ob.  and  Stow  faith,  there 
was  a  fecond  fort  of  Defons,  which  in  that  Year 
were  cried  dozen  to  2  d.  q.  and  that  there  was  a 
third  fort,  which  were  made  unpaffabk  at  any  rate. 
vid  Chron.  Preciof  pag.  41 . 

TESTUDO,  is  a  loft  large  Swelling,  or  not 
very  hard,  in  the  Head,  broad,  in  Form  Of  an 
Arch-Dome,  or  the  Back  of  a  Tortoife,  from 
which  refemblance  it  takes  its  Name.  At  the  Be¬ 
ginning  it  grows  like  a  Chefs-nut,  afterwards  like 
an  Egg,  wherein  is  contained  a  foft  Matter  clothed 
with  a  certain  Tunick  (whence  fome  refer  this 
fort  of  Tumour  to  Meliccres,  which  lee)  which 
flicks  fo  dole  to  the  Skull,  that  many  times  it  in¬ 
fers  and  corrupts  it.  Blanchard. 

TETANUS, 


T  E  T 
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TETANUS,  Gr.]  or  Tetanon,  is  a 

Contraction,  whereby  a  Limb  grows  rigid  and  in¬ 
flexible.  The  Caufe  of  it  is  fometimes  a  Relax¬ 
ation  or  Palfy  in  lome  other  Mufcles,  which  when 
they  are  Relaxed,  the  oppofite  Mufcles  aCt  too 
ltrongly  ;  fo  that  they  draw  the  Part  wholly  to 
themfelves,  which  ought  to  confift,  as  it  were,  in 
an  /Equilibrium  betwixt  both.  Yet  fometimes  fueh 
a  permanent  Contraction  may  proceed  from  the 
Tendons  being  loaded  and  obftruCted  with  ferous 
Matter,  which  thereupon  grow  rigid  and  ftiff". 

This  Diftemper  is  frequent  in  the  Scurvy,  fo 
that  the  Patient  can  extend  neither  Joint  nor  Limb. 
The  Tendons  in  the  Back  are  fometimes  contracted 
into  a  round  globular  Form,  which,  by  Reafon  of 
fuch  an  Afflux  of  Humours  upon  them,  draw  the 
Bones  out  of  their  due  Places,  and  caufe  an  Hun¬ 
ched  Back,  or  a  Stooping  or  Bending  of  it.  It  is 
ixfually  diftinguifhed  into  JJniverfal  •,  of  which 
there  are  three  Sorts,  Emprojlhotonos ,  Opifthotonos , 
and  Tetanos ,  properly  fo  called,  and  Particular , 
which  refpeCts  a  certain  Member,  or  a  particular 
Joint.  Blanchard.  . 

TETRACPIORD,  Gr.]  in  Mu- 

lick,  is  a  Concord  or  Interval  of  3  Tones. 

The  Tetrachord  of  the  Ancients,  was  a  Rank  of 
four  Strings,  accounting  the  Tetrachord  for  one 
Tone,  as  it  is  often  taken  in  Mufick. 

TETRACTYS  Pythagorick ,  was  a  Point, Line, 
Surface  and  Body. 

TETRADIAPASON,  a  Quadruple  Diapafon  ; 
is  a  Mufical  Chord,  otherwife  called  a  Quadruple 
Eighth,  or  Nine  and  Twentieth. 

TETRAGONIAS,  [of  » *r,Ay»®'9  Gr.]  a  Co¬ 
met,  whofe  Head  is  of  a  Quadrangular  Figure, 
and  its  Tail  or  Train,  long,  thick  and  uniform, 
and  does  not  differ  much  from  the  Meteor  called 
Trabs. 

TETRAGONISM,  with  fome  foreign  Wri¬ 
ters,  is  the  fame  as  the  Quadrature  of  the  Circle. 

TETRAGONISTICK  [of  r irP«y«©-9  Gr.] 
Calculus ,  is  the  fame  with  the  fummatory  or  dif¬ 
ferential  Calculus  of  Leibnitz  ;  which  fee. 
TETRAGONUS.  See  Qua  dr  at  us  Gena. 
TETRAHEDRON  [of  Gr.]  See 

Regular  Bodies.  N.  B.  Thefe  following  Figures 
being  cut  in  Pafte-board,  and  folded  up,  will  either 
of  them  reprefent  the  Tetrahedron . 


Hefperis,Alliara ,  Rapa,  Napus ,  5  napis.Rap'jtruvi, * 
Eruca.fpv.ria,  Eryfmum ,  Gardamine ,  Turritis ,  Pi¬ 
ta  fell  a  Siliquofa,  and  the  Raphanus  Rijlicanus  and 
Aquatitus. 

2.  Such  as  have  their  Seed-cafe  or  Veflel  floor  ter 
which  therefore  for  Diftinbtion  he  calls  C affiliates 
and  Siliculofa ;  as  the  Myagrum ,  Dr  aha,  Leucoium , 
Siliqua  fubrotunda ,  Cochlearia ,  Najlurtium ,  Lepi- 
dium  vulgar e  ;  Thlafpi ,  Brafua  marina ,  Glajlum  ' 
Eruca  marina ,  &c. 

3*  Such  as  have  a  kind  of,  or  feeming  Tetrape- 
talous  Flower,  i.  e.  a  Monopetalous  one  divided 
deeply  into  4  Partitions,  and  thefe  he  calls  Anoma¬ 
lous  ;  as  the  Papaver ,  Agremone ,  Veronica ,  Tit  by  - 
walks,  Plantago, Coronopus,  Pjyllium,  Lyfimachia 
Siliquofa ,  Aljine  Jpuria,  &c. 
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TETRAPETALOUS  [of  four,  and 
Gr.  a  Flower  Leaf]  Flower ,  of  a  Plant, 
is  that  which  confifts  of  but  four  Angle,  coloured 
Leaves  (which  the  Botanifts  call  Petala )  fet  round 
the  Stylus  to  compofe  the  Flower. 

Plants  having  a  Tetrapetalous  Flower,  conftitute 
a  dijlin/t  Kind ,  and  by  Mr.  Ray  are  divided  into, 

1.  Such  as  have  an  uniform  Tetrapetalous  Flow¬ 
er,  and  their  Seed-Veflels  a  little  oblongilh,  which 
therefore  he  calls  Siliquofe. 

As  the  Keiri  or  Leucoium  Luteum ,  and  the  other 
common  Leucoium  j  the  Dentaria ,  the  Leucoium 
Siliquofum,  AlyJJon ,  Viola  Lunaris ,  Paronychia , 


TETRAPHARMACUM,  [rsTpxtpzpuxx.ci‘i  Qr  1 
is  a  Medicine  confifting  of  four  Ingredients,  as  Un- 
guentum  Bafilicum. 

TETRAPTOTES,  [of  r.r^?  and  Gr. 
a  Cafe]  are  in  Grammar,  fuch  defective  Noun«, 
as  have  only  four  Cafes  j  as,  Plus ,  which  wants 
the  Dative  and  Vocative  Singular. 

TETRASTYLE,  [rtT/arv*o>  of  rlrpa^  anj  ^\6(. 
Gr.  a  Column]  in  Architefture,  is  a  Building  which 
hath  four  Columns  in  the  Faces  before  and  behind 
TEXTURE.  The  Texture  of  any  Natural 
Body,  is  that  peculiar  Difpofition  of  its  conftituent 
Particles,  and  making  it  have  fuch  a  Form,  or  be 
of  fuch  a  Nature,  or  be  endowed  with  fuch  Qua¬ 
lities. 

THALAMI  Nervorum  Opticorum ,  are  two  Pro¬ 
minences  of  the  lateral  Ventricles  of  the  Cerebrum 
fo  called,  becaufe  the  Optick  Nerves  rife  out  of 
them.  They  are  Medullary  without,  but  a  little 
Cineritious  within.  They  are  of  an  oblong  Figure. 

THANE,  anciently  in  the  Saxons  Time,  was  a 
military  Servant ;  the  King’s  Thane  was  a  Saxon 
Lord  or  Nobleman :  but  after  the  Conqueft  the 
Word  came  to  be  ufed  fometimes  to  denote  all 
Perfons  of  Superior  Degree. 

THAUGHTS,  or  Thoughts ,  are  the  Benches  on 
which  the  Rowers  fit  in  a  Boat  to  Row. 

THEATER,  in  Italian  Architecture,  an  Af- 
femblage  of  feveral  Buildings,  which,  by  a  happy 
Difpofition  and  Elevation,  reprefen ts  an  agreeable 
Scene  to  the  Eye. 

THELONIA  rationabili  habendo  pro  Dominis 
habentibus  Dominica  Regis  ad  fir  mam,  is  a  Writ 
that  lies  for  him  that  hath  of  the  King’s  Demefne 
in  Fee-farm,  to  recover  reafonable  Toll  of  the 
King’s  Tenants  there,  if  his  Demefne  have  been 
accuflomed  to  be  Tolled. 

THELONIUM,  or  Breve  ejjendi quieti de  The - 
lomo,  is  a  Writ  lying  for  the  Citizens  of  any  City, 
or  Burgefles  of  any  Town,  that  have  a  Charter  or 
Prefcription  to  free  them  from  Toll,  again!!  the 
Officers  of  any  Town  or  Market,  who  would  con-  / 
ftrain  them  to  pay  Toll  of  their  Merchandize,  con* 
trary  to  the  faid  Grant  or  Prefcription. 

1  HENOR,  or  Tenor,  according  to  fome,  is  the 
Name  of  an  abducent  Mufcle,  which  draws  the 
Thumb  from  the  Fore-finger. 

THEODOLITE,  [of  Gr.  to  view,] 

is  an  Inftrument  ufed  in  Surveying ,  and  Taking  of 
Heights  and  Diftances. 

It  confiffcth  of  feveral  Parts :  As, 
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r.  A  Circle  of  Brafs ,  divided  into  four  Qua¬ 
drants,  reprefenting  the  four  Cardinal  Points  of 
the  Compafs,  Eaft ,  Weft,  North  and  South ,  and 
noted  with  the  Letters,  N.  S-  W.  E. 

Each  of  thefe  Quadrants  is  divided  into  90  De¬ 
grees,  and  fubdiviaed  as  the  Largenefs  of  the  In- 
ftrument  will  permit,  commonly  by  Diagonals. 

Thefe  four  Quadrants  are  to  be  numbred  by 
10,  20,  30,  &c.  both  ways  beginning  at  the  North 
and  South  Points,  and  ending  with  90,  at  the  Eaft 
and  Weft  Points. 

2.  A  Box  and  Needle ,  fo  conveniently  contrived 
to  Hand  upon  the  Centre  of  the  Circle,  upon  which 
Centre ,  the  InJlrument ,  the  Index ,  with  its  Sights, 
mull  be  made  to  turn  about,  and  yet  both  the  In- 
ftrument,  and  the  Box  and  Needle  remain  firm.  At 
the  the  Bottom  of  the  Box  there  muft  be  a  Card  or 
Mariner’s  Compafs  fixed,  anfwerable  to  the  Letters 
E.  W.  N.  S.  upon  the  InJlrument. 

3.  A  Socket  on  the  Back-fide,  (either  Plain  or 
with  a  Ball,  which  is  much  better)  to  be  put  upon 
the  Head  of  a  three-legged  Staff. 

4.  A  Staff  to  fet  the  Inflrument  upon  ;  the  Neck 
at  the  Head  whereof  mull  be  made  to  go  into  the 
Socket  on  the  Backfide  of  the  InJlrument. 

Its  Ufe  is  for  taking  Heights  and  Dftances ,  as  alfo 
taking  of  Angles,  in  Surveying  of  Land,  £5Y. 

To  take  the  Quantity  of  an  Angle  by  the 
Theodolite. 

As  fuppofe  the  Angle  A,  of  a  Field,  two  of 
whofe  Sides  is  A  B  or  A  C. 


Place  your  Inllrument  in  the  Angle  A,  or  as  near 
as  poffible,  and  let  Marks  be  fet  up  near  B  and  C, 
fo  far  off  the  Hedges  as  your  Inllrument  at  A  Hands 
(which  yet  is  not  necelfary)  then  turn  the  Inllru¬ 
ment  about,  till  through  the  fixed  Sights  you  fee 
the  Mark  at  B,  there  ferew  it  fall ;  next  turn  the 
moveable  Index,  till  through  the  Sights  thereof 
you  fee  the  Mark  at  C,  then  the  Degrees  upon  the 
Limb  cut  by  the  Index,  gives  the  Angle  BAG- 

THEOREM,  of  Gr.  to  con¬ 

template ,]  is  a  Speculative  Proportion,  demonftra- 
llrating  the  Properties  of  any  Subjedl :  This  is 
■either, 

1.  Univerfal,  which  extends  univerfally  to  any 
Quantity  without  Reftridlion  ;  as.  That  the  Rectan¬ 
gle  of  the  Sum  and  Difference  of  any  tuio  Quanti¬ 
ties,  is  equal  to  the  Difference  of  their  Squares . 

V  O  L.  II. 


2.  Particular,  when  it  extends  only  to  a  par¬ 
ticular  Quantity. 

3.  Negative ,  which  demonllrates  the  Impoflibi- 
lity  of  an  Aflertion  ;  as,  That  the  Sum  of  two  Bi¬ 
quadrate  Numbers  cannot  make  a  Square. 

4.  Local,  which  relates  to  a  Surface ;  as,  That 
Triangles  of  the  fame  Bafe  and  Altitude  are  equal. 

5.  A  plain  Theorem,  is  that  which  relates  to  ei¬ 
ther  a  Redlilineal  Surface,  or  to  one  terminated  by 
the  Circumference  of  a  Circle  ;  as,  That  all  Angles 
in  the  fame  Segment  are  equal. 

6.  A  folid  Theorem ,  is  that  which  treats  about  a 
Space  terminated  by  a  folid  Line  ;  that  is,  by  any 
of  the  three  Conick  Sections ;  as,  If  a  Right  Line 
cut  tivo  Afmptotick  Parabola’s ,  its  two  Parts  ter¬ 
minated  by  them  Jhall  be  equal. 

7.  A  Reciprocal  Theorem,  is  one  whofe  Converle 
is  true ;  as,  That  if  a  Triangle  have  two  equal  Sides, 
it  muft  have  two  equal  Angles.  The  Converfe  of 
which  is  true,  That  if  it  have  two  equal  Angles,  it 
muft  have  two  equal  Sides < 

THEORETICK,  y  [9-eepsTmo^  of  S-tcpi#,  Gr. 

THEORETICAL,  >  to  contemplate ]  relating 

THEORICK,  J  to  Theory,  or  termi¬ 
nating  in  Speculation,  in  Oppofition  to  Pradlical. 

THEORETICKS,  n«0(',  Gr.]  a  peculiar 
Appellation  given  to  an  antient  Set  of  Phylicians. 

THEORETICAL  AJlronomy ,  is  that  Part  of 
Altronomy  that  confiders  the  true  Strudlure  and 
Difpofition  of  the  Heavens  and  heavenly  Bodies, 
and  accounts  for  their  various  Phcenomena  there¬ 
from. 

THEORY,  [Otopfet  of  iictpla,  Gr.  to  contemplate] 
a  Dodtrine  terminating  in  the  foie  Speculation  or 
Confideration  of  its  Subjedl,  without  any  View  to 
the  Pradlice  or  Application  of  it. 

THEORIES  of  the  Planets ,  in  AJlronomy,  &c. 
are  Hypothefes. 

THERAPEUTICA,  j)  of  6fp*xt»«r9 

Gr.  to  heal,)  is  that  Part  of  Phylick,  which  deli¬ 
vers  the  Method  of  Healing. 

THERIOMA,  [c)  Gr.)  is  a  wild  cruel 
Ulcer,  like  Carcinoma  ;  which  fee.  Blanchard. 

THERMAE,  are  the  Bath  or  other  Medicinal 
Waters,  which  are  Hot.  ’Tis  mod  probable,  as 
Dr.  Woodward  well  obferves,  (Nat.  Hift.  of  the  Earth, 
p.  144.)  That  thefe  do  not  owe  their  Heat  to  any 
Colludlation  or  EfFervefcence  of  the  Minerals  in 
them,  but  to  the  fubterranean  Heat  or  Fire ,  which 
communicates  with  them  by  fome  Spiracle  or  Ca¬ 
nal,  by  which  a  greater  Quantity  of  Heat  is  deri¬ 
ved  thither,  than  to  ordinary  Springs.  Tho’ 
Mr.  Charas  hath  lately  revived  the  former  Opini¬ 
on.  Vid.  Memoirs  Mathemat.  iC  de  Phyftque,  A.D. 
1692. 

THERM  ANTIC  A,  of 

Gr.  to  warm)  are  healing  Medicines. 

THERMOSCOPE,  [of  fcPJ»£,  Gr.  Warmth, 
and  of  <r*.inTuySeu,  Gf.]  or  Thertnometer, 

is  a  Philofophical  Inllrument,  ufually  made  of 
Glafs,  filled  with  tinged  Spirit  of  Wine,  or  fome 
other  proper  Liquor  ;  and  defigned  to  meafure,  or 
eltimate  the  Heat  and  Cold  of  any  particular  Place  ; 
or  of  the  fame  Place  in  different  Seafons,  and  at 
different  Times. 
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At  the  Bottom  is  a  pretty  large  Ball  filled  with 
the  Spirit  or  tinged  Liquor,  with  a  Stem  riling,  to 
about  three  or  four  Foot  perpendicular.  To  ad- 
juft  the  Divifions,  or  Degrees  of  which,  the  Ball 
'may  be  placed  in  Water,  which  is  juft  beginning 
to  freeze;  and  then  noting  the  Height  of  the  Spirit 
in  the  Stem,  place  againft  that  O,  and  graduate  it 
afterward,  up  and  down,  for  Heat  and  Cold. 

Dr.  Hook,  in  order  to  adjuft  thefe  Graduations 
with  the  greater  Accuracy,  hath  contrived,  and 
defcribed  an  Inftrument  for  that  Purpoie.  See 
Micrograph.  Pag.  38. 

The  IVay  of  filling  Thermofcopes,  or  fuch  other  fmall 

Glafs  Tubes ,  with  Spirit  of  Wine ,  or  W iter. 

Take  the  Ball  of  the  Glafs,  and  firft  warm  it 
gently  between  your  Hands,  then  neal  it  very 
well  ftho’  gently  before  a  good  Fire)  turning  it 
round,  that  it  may  be  equally  warm,  for  without 
this  Caution,  you’ll  endanger  breaking  it.  Then 
applying  the  Ball  to  the  Flame  of  a  Lamp  or 
Candle*  turning  it  about  in  it,  heat  it  as  hot  as 
you  can,  without  melting  the  Glafs,  and  then  fpee- 
dily  immerfing  the  open  End  of  the  Pipe  into  a 
Veffel  of  that  Liquor  you  intend  to  fill  it  withal, 
the  Liquor  will  rife  into  it,  and  fill  it  very  near 
full. 

The  Reafonof  which  Afcent  of  the  Liquor  is, 
That  the  Air  within  the  Ball  and  Tube,  being  ex¬ 
pelled  in  great  Meafure  by  the  Heat,  or  at  leaft, 
rarified  there  to  a  very  great  Degree,  the  immer- 
fed  open  End  of  the  T ube  keeps  off  the  Preflure  of 
the  Incumbent  Atmofphere  on  that  Part  of  the  Li¬ 
quor  that  the  End  of  the  Tube  covers ;  but  the  At¬ 
mofphere  prefies  on  all  other  Parts  of  the  Liquor 
in  the  open  Veffel ;  and  confequently  (there  being 
none,  or  but  a  very  fmall  Quantity  of  Air  within 
the  Tube  to  hinder  itj  forces  by  its  Weight  up  in¬ 
to  the  Tube,  till  it  gain  an  Equilibrium  with  the 
Preflure  or  Weight  of  the  Air  without. 

If  by  this  Method  the  Tube  cannot  be  filled 
full  enough,  the  reft  may  be  fupplied  by  a  fmall 
Glafs-Funnel,  whofe  Shank  muff  be  drawn  out 
exceeding  (lender,  and  inferted  into  the  Orifice  of 
the  T ube  ;  and  then  by  blowing,  you  may  force 
with  your  Breath  the  Spirit  of  Wine  into  the  Tube, 
fo  as  to  fill  it  quite,  or  to  what  Degree  you  ;pleafe.  t 

Dr.  Hook ,  in  his  Micrographia ,  hath  an  Engine 
for  graduating  Thermometers,  to  make  them  true 
Standards  of  Heat  and  Cold. 

THIRD,  in  Muftck ,  a  Concord  which  refults 
from  a  Mixtuie  of  two  Sounds,  containing  an  In¬ 
terval  of  two  Degrees. 

THIRD  Point,  in  Architecture ,  the  Point  of 
a  Sedtion  in  the  Vertex  of  an  Equilateral  Triangle. 

THLIPSIS,  is  a  Compreflion  of  the  Veffels  in 
an  Animal  Body.  Blanchard. 

THORACICA  Inferior ,  a  Branch  of  the  Sub- 
clavial  Veins,  fpreading  it  lelf  upon  the  Side  of  the 
Breads  by  feveral  Branches,  which  communicate 
by  Anafomofis  with  the  Branches  of  the  Azygos , 
under  the  Muffles  of  the  Bread. 

THORACICA  Superior ,  is  a  Branch  of  theSub- 
clavial  Veins,  arifing  from  the  Bafilica,  and  goes  to 
the  Mammilla  and  Muffles  of  the  Bread. 

THORAX,  or  Me dius  Venter,  the  Cheft  ;  is  all 
the  Cavity  which  is  circumffribed  above,  by  the 
Neck-bones  ;  below,  by  the  Diaphrag?ne ;  before, 
by  the  Breaft-bone  ;  behind,  by  the  Back-bone  ; 
on  the  Sides,  by  the  Ribs :  It  is  of  an  Oval  Figure, 


contains  the  Heart  and  Lungs,  and  is  cover’d  <?n 
the  Infide  with  a  Membrane  called  Pleura. 

Hippocrates  and  Arijlotle  took  all  that  Space 
from  the  Neck-bone,  to  the  very  Secrets,  both 
the  middle  and  lowermoft  Cavity,  for  the  Tho¬ 
rax. 

THORUS.  See  Tore. 

THOUGHTS,  or  Thoughts,  fo  the  Seamen  call 
the  Seats  or  Benches,  on  which  the  Men  fit  down 
to  row  in  a  Boat. 

THOWLES,  are  thofe  Pines  in  the  Gunnel  of 
a  Boat,  between  which  the  Men  put  their  Oars 
when  they  row. 

THRAVE  of  Corn,  in  mod  Parts  of  England^ 
confifts  of  four  Shocks ;  and  each  Shock  contains 
fix  Sheaves  ;  but  in  fome  Places  they  reckon  but 
twelve  Sheaves  to  a  Throve. 

THREE-LEGG’D-  ST AFF,  is  an  Inftrument 
confiding  of  Wooden  Legs,  made  with  Joints,  to 
(hut  all  together,  and  to  take  oft' in  the  middle,  for 
the  better  Carriage  ;  and  on  its  Top  is  ufually  a 
Ball  and  Socket  to  fupport  and  adjuft  Inftruments 
for  Aftronomy,  Surveying,  &c. 

THRISMA,  was  an  old  Piece  of  Money  of  the 
Value  of  a  Groat,  or  the  third  Part  of  a  Shilling  ; 
being  feemingly  a  Corruption  from  Tremiffis, which 
was  a  German  Coin,  of  the  Value  of  Four-pence. 
Some  will  have  it  to  be  a  Three  Shilling  Piece, 
but  it  feems  a  Miftake. 

THROMBUS,  Hpl/sA®-,  Gr.]  is  a  Coagulation 
of  Blood  or  Milk  into  Clots  or  Clufters.  Blan¬ 
chard. 

THUNDER  and  Lightning.  The  Phenomena 
of  this  very  common,  but  fometimes  dreadful 
Meteor,  are  thus  accounted  for,  and  folved  by 
Dr.  Hooke ,  Opera  Pojih.  p.  169. 

The  Atmofphere  about  the  Earth  abound  with 
nitrous  Particles  of  a  fpirituous  Nature,  which 
are  every  where ■  carried  along  with  it;  befides 
which  fort  of  Particles,  there  are  alfo  others  raifed 
up  into  the  Air,  which  may  be  fomewhat  of  the  Na¬ 
ture  of  Sulphureous,  Undtuous,  or  other  combufti- 
ble  Bodies ;  as  we  fee  Spirit  of  Wine,  Spirit  of 
Turpentine,  Camphire,  and  almoft  all  other  com- 
buftible  Bodies,  will  by  Pleat  >be  rarified  into 
the  F orm  of  Air  or  Smoak,  and  be  raifed  up  into  the 
Air.  All  which,  if  they  have  a  fufficient  Degree 
of  Heat,  will  catch  Fire,  or  be  turned  into  Flame 
by  the  nitrous  Parts  of  the  Air ;  as  Thoufands  of 
Experiments  might  be  brought  to  prove.  There 
are  alfo  other  Sorts  of  thefe"  Sulphureous  Steams, 
which  arife  from  fubterraneous  and  mineral  Bo¬ 
dies  ;  which,  only  by  their  coming  to  mix  with  the 
Nitre  of  the  Air,  tho’  they  have  no  fenfible  Heat 
in  them,  will  fo  ferment  and  adt  one  upon  another, 
as  to  produce  an  adtual  Flame :  Which  is  a 
Thing  that  hath  been  often  found  in  Mines,  and 
more  efpecially  if  any  'Part  of  them  be  kindled, 
then  the  whole  Train  which  is  mingled  with  the 
contiguous  Air,  will  immediately  take  fire,  like  a 
Train  of  Gun-powder,  anti  run  from  one  End  of 
thofe  Vapours  to. the  other,  be  they  ever  To  long  ; 
as  I  could  prove  by  a  Multitude  of  Relations  from 
Coal-Mines,  and  feveral  other  Mines.  The  A c- 
cenfion  of  which  Vapours  is  fo  fudden,  and  with 
(uch  Violence  and  Swiftnefs  runs  from  one  End 
to  the  other,  as  often  to  kill  the  Miners,  blow  up 
their  Props,  Turns,  Stays,  Houfes,  &c.  and 
produceth  as  prodigious  Eftedts,  as  if  a  vaft 
Quantity  of  Gun-powder  had  been  fired  in  the 
Mine.  Now  Lightning  in  the  Air  feems  to  be 
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much  of  the  fame  Nature  ;  for  the  Air  is  continual¬ 
ly  furnifhed  with  fpirituous  nitrous  Parts;  and  the 
Summer  Heat,  whenever  extraordinary,  raifes  up 
out  of  the  Earth  ( and  to  this  the  fubterraneal 
Heat  alfo  is  continually  concurring)  a  great  Quan¬ 
tity  of  fulphureous  Vapours,  which  are  of  fuch  a 
Nature,  as  that  meeting  with  the  Nitre  of  the  Air, 
they  work  upon  each  other,  and  thereby  begins  a 
further  Degree  of  Heat,  which  gradually  encrea- 
fes,  till  at  laft  it  arrive  at  a  certain  Pitch  ;  and 
then  they  fall  upon  and  work  on  one  another,  pro¬ 
ducing  an  aftual  Fire  and  Flame,  which  with  won¬ 
derful  Swiftnefs  fires  the  whole  Train,  and  fo  pro¬ 
duces  the  Flafh  and  Noife. 

Dr.  Wallis  in  Philo/.  Trarf.  N°  231.  p.  655. 
faith,  That  Thunder  and  Lightning  are  fo  very 
like  the  Effefts  of  fired  Gun-powder,  that  we 
may  reafonably  judge  they  proceed  from  the  like 
Cpufes.  Now  the  principal  Ingredients  in  Gun¬ 
powder,  are  Nitre  and  Sulphur,  (the  Admiftioh  of 
Charcoal  being  chiefly  to  keep  the  Parts  feparate, 
for  the  better  kindling  of  it.)  So  that  if  we  fup- 
pofe  in  the  Air  a  convenient  Mixture  of  Nitrous  and 
Sulphureous  Vapours,  and  thofe  by  Accident  to  take 
fire,  fuch  Explofton  may  well  follow  with  fuch 
Noife  and  Light,  as  in  the  firing  of  Gun-powder ; 
and  be:ng  once  kindled,  it  will  run  from  Place  to 
Place,  as  the  Vapour  leads  it,  like  as  in  a  Train  of 
Gun-powder,  with  the  like  Effefts. 

This  Explofton ,  if  high  in  the  Air,  and  far  from 
us,  will  do  no  Mifchief,  or  not  confiderabie  ;  like  a 
Parcel  of  Gun-powder  fired  in  the  open  Air,  where 
nothing  is  near  enough  to  be  hurt  by  it.  But  if 
the  Explofion  be  near  to  us,  or  amongft  us,  it 
may  kill  Men  or  Cattle,  tear  Trees,  fire  Gun-pow¬ 
der,  break  Houfes,  or  the  like  ;  as  Gun-powder 
would  do  in  all  like  Circumilances.  This  Near- 
nefs,  or  Farnefs ,  may  be  eftimated  by  the  Dijlance 
of  Time  between  feeing  the  Flalh  of  Lightning, 
and  hearing  the  Clap  of  the  Thundery  for  tho’ 
in  theiri  Generation  they  be  Simultaneous ,  yet 
Light  moving  faller  than  Sound,  they  come  to  us 
fucceffively.  I  have  obferved,  that  commonly  the 
Noife  is  about  feven  or  eight  Seconds  after  the 
Flafh  ;  but  fometimes  ’tis  much  fooner,  in  a  Se¬ 
cond  or  two,  or  lefs  than  that,  juft  after  the 
Flafh  ;  and  then  the  Explofion  muft  needs  be 
very  near  us,  and  even  amongft  us.  And  in  fuch 
Cafes  I  have  more  than  once  prefaged  the  Ex¬ 
pectation  of  Mifchief,  and  it  hath  proved  accord- 
dingly. 

Now  that  there  is  in  Lightning  a  fulphureous 
Vapour,  is  manifeft  from  the  fulphureous  Smell 
that  attends  it,  and  the  fuitry  Heat  in  the  Air, 
which  is  commonly  a  Fore-runner  of  Lightning 
foon  after.  And  that  there  is  a  nitrous  Vapour 
in  it,  we  may  reafonably  judge,  becaufe  we  do 
not  know  of  any  Body  io  liable  to  fo  fudden  and 
violent  Explofion. 

As  to  the  kindling  of  thefe  Materials,  in  order  to 
fuch  a^i  Explofion,  I  am  told  that  a  Mixture  of 
Sulphur,  and  Filings  of  Steel,  with  the  Admiftion 
of  a  little  Water,  will  not  only  .produce  a  great 
Effervefcence,  but  will  of  itfe'lf  break  forth  .into 
an  adual  Fire  :  I  fay  a  little  Water,  becaufe  too 
much  will  hinder  the  Operation,  or  quench  the 
Fire :  And  this  I  take  to  be  the  Caufe  .of  the  Bath- 
Waters,  and  other  hot  Springs,  where  Steel  and 
Sulphur  caufe  a  great  Effervefcence,  but  no  Flame. 
So  that  there  wants  only  Some  ■ Chalybeate ,  .or  Vi¬ 
triolic  k  Vapour,  (or  Somewhat  equivalent)  to  .pro¬ 


duce  the  whole  Effeft  (there  being  no  want  of 
Aqueous  Matter  in  the  Clouds.)  And  there  is  no 
Doubt,  but  that  amongft  the  various  Effluvia  from 
the  Earth,  there  may  be  copious  Supplies  of  Mat¬ 
ter  for  fuch  Mixtures. 

The  fame  Account  may  alfo  be  given  of  /Etna , 
and  other  burning  Mountains,  where  the  Mixture 
of  Iron  and  Sulphur  may  give  a  Flame  ;  which  is 
often  attended  with  prodigious  Explofions  and 
Earthquakes,  from  great  Quantities  of  Nitre,  as 
in  Springing  a  Mine. 

T  HYMUS,  is  a  conglobate  Glandule  in  the 
i  hroat,  growing  to  the  upper  Part  of  the  Mediajli- 
num,  and  leated  between  the  Divifions  of  the  Sub¬ 
clavian  Veins  and  Arteries ;  it  is  whitifh,  foft  and 
fpungy,  and  larger  in  Children,  and  in  Women, 
than  in  Men.  The  Jugular  Veins  and  Arteries  pais 
thro’  the  Gland  as  they  go  up  the  Neck,  but  this 
don’t  fend  any  conspicuous  Twigs  or  Branches  to 
it :  Its  Ufe  fccms  to  be  to  prop  and  ftrengthen  the 
Divifions  of  the  Aorta  and  Cava ,  and  to  defend 
them  from  being  comprefled  by  the  Claviculcs  when 
we  ftoop  forwards,  and  perhaps  in  Infants  in  whom 
it  is  large,  and  conlifts  in  3  Glands,  it  may  contri¬ 
bute  towards  the  refining  and  depurating  of  the 
Chyle  ;  and  poffibly  it  may  hinder  (as  Verheyen 
thinks)  any  too  hafty  Mixture  of  the  Chyle  with 
the  Blood  in  Children. 

THYREO-STAPHYLINUS,  is  a  Mufcle  of 
the  Uvula,  arifing  flefhy  from  the  Edge  of  the  up¬ 
per  Part  of  the  Cartilago  Thyrocides ,  between  the 
Thyreo-pharingcsus  and  the  Membrana  Faucium ; 
from  thence  it  afcends  Straight  upwards,  being 
much  dilated  as  it  approaches  the  Uvula ,  on  the 
upper  Side  of  which  it  is  Spread  very  broad.  In 
Swallowing,  when  this  Pair  of  Mufcles  aft,  the 
Foramina  Nanum  are  in  a  great  meafure  fhut,  to 
hinder  the  palling  of  any  thing  thro’  into  the  Nofe, 
that  is  taken  in  at  the  Mouth*  Doivglas  Mioga. 
Comp.  Specim. 

TPI YRO  ARYTriENOIDES,  is  a  Pair  of  large 
Mufcles,  that  proceed  from  the  Cartilage,  called 
Scutiformis,  and  extending  themfelves  forward  to 
the  Sides  of  the  Aryt/snoides  ;  the  fourth  and  fifth 
Part  of  the  Larinx ,  Serve  to  contraft,  and  clofe 
the  Opening  of  the  Larynx. 

THYREOIDET  Glandules,  are  two,  of  a  vif- 
cous,  Solid  Subltance,  wonderfully  adorned  with 
Velfels  of  all  forts,  and  hard  Membranes,  almoft 
of  the  iBignefs  and  Shape  of  an  Hen’s  Egg,  fituate 
at  the  lower  Part  of  the  Larynx ,  at  the  Hides  of  the 
Cartilages,  called  Scut  formes.  Their  Ufe  Seems 
to  be  to  feparate  a  Liquor  from  the  Lubrication  of 
the  Larynx,  whereby  the  Voice  is  rendred  firm. 
Smooth  and  fweet ;  and  they  contribute  alfo  to  the 
Roundnefs  of  the  Neck,  by  their  filling  up  the 
.empty  Spaces  about  the  Larynx. 

THYROIDES,  fvionhc,  of  a  Door,  and 
Gr.  Form,']  is  the  Cartilage,  called  Scutifor¬ 
mis,  of  the  Larynx  .*  Alio  the  Hole  of  the  -Os  Pubis , 
is  by  fome  called  by  this  Name.  See  Scutiformis. 

THYRSUS,  is  a  Word  ufed  by  the  Botanifts, 
for  the  upright,  and  tapering  Stalk  :  And  ’tis  often 
ufed  for  Spica,  which  is  an  Ear,  or  Blade  of 
Corn. 

TIBIA,  the  Leg,  is  the  -Part  betwixt  the  Knee 
and  the  Ancle  :  It  confifts  of  two  Bonos ;  one  out¬ 
ward,  called  Locile  Minus  ;  .another  inward,  and 
-larger,  which  has  ufurped  the  Name  of  the  Whole, 
and  is  called  Tibia  ;  others  call  it  Focile  Ma'jus , 
and  Carina  Major  ;  The  upper  End  has  a  Procefs, 
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which  is  received  by  a  Cavity  in  the  Thigh,  and 
two  oblong  Cavities  to  admit  the  Heads  of  the 
Thigh-bone ;  the  Depth  of  which  Cavities  is  en- 
crealed  by  a  Cartilage  that  is  annexed  thereunto 
by  Ligaments :  This  Cartilage  is  moveable,  foft, 
flippery,  moiftened  with  an  undluous  Humour  ; 
thick  in  its  Circumference,  and  fmaller  towards 
the  Centre;  whence  it  is  called  Lunata ,  made  like 
an  Half-moon  ;  there  are  rugged  fharp  Ligaments 
before,  which  encreafe  the  Lunary  Cartilages:  "I  he 
fore  Part,  which  is  acute  and  long,  is  called  Spina : 
There  is  below  a  prominent  and  gibbous  Procefs  in 
the  inner  Side,  nigh  the  Foot,  and  is  called  Mal- 
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ways  Ebbs  and  Flows  fix  Hours,  but  if  it  be  high 
Water  a  Shoar  at  Twelve  a  Clock,  it  will  not  be 
fo  in  the  Offing  ’till  Three,  which  is  the  Bound 
and  Time  for  the  running  of  a  Half-tide.  If  it 
Ebbs  and  Flows  more,  they  fay,  it  runs  Half- tide, 
and  half  Quarter,  that  is  five  Points;  when  they 
are  to  go  into  a  Harbour  over  a  Bar  or  Sand,  their 
Word  is,  that  they  will  bring  the  Tide  with  them ; 
that  is,  they  will  come  in  with  the  Flood,  that  fo 
they  may  get  over  the  Bar  or  Sand  fafely. 

TIDES.  M.  Henry  Philips ,  in  Philofophiccl 
Tranfaftions ,  N°.  34.  gives  the  following  Propor¬ 
tion  for  finding  the  Tides. 


leolus  Internus ,  the  inner  Ancle-bone. 

TIBIALIS  Anticus ,  a  Mufcle  of  the  Tar  fits,  fo 
called  from  its  Situation  on  the  Fore-part  of  the  Ti¬ 
bia  :  It’s  alfo  by  Spigelius  called  Mujculus  Cate¬ 
na,  becaufe  when  it  is  divided,  the  Patient  is 
forced  to  ufe  a  Sling,  to  fupport  the  Foot  in  walk¬ 
ing  :  Its  Origination  is  flelhy  from  the  lower  Part 
of  the  fuperior  Appendage  of  the  Tibia ,  between 
the  Prominence,  where  the  great  Tendon  of  all  the 
extending  Mufcles  of  the  Leg  is  inlerted,  and  the 
Origination  of  the  Mufculus  Extenfor  magnus  Digi- 
torum  Pedis :  It  alfo  continues  a  difgregated  flefhy 
Origination,  for  near  two  Thirds  of  the  fuperior 
Part  of  the  Paid  Tibia ,  externally  lateral,  next  the 
Fibula ;  which  compofing  a  flefhy  Belly,  leflens  it 
felf  in  half  its  Progrefs,  and  growing  into  a  ftrong, 
and  fomewhat  round  Tendon,  defcending  oblique¬ 
ly  over  the  inferior  Part  of  the  faid  Tibia  ;  and 
under  the  Annular  Ligament,  is  inferted  to  the  in- 
lide  of  the  Os  Cuneiforme  Majus ,  that  fuftains  the 
Os  Metatar  [us  Pollicis :  This  pulls  the  Foot  up¬ 
wards  and  forwards  dire&ly. 

TIBIALIS  PoJlicuSy  is  a  Mufcle  of  the  Foot, 
which  being  placed  on  the  Back-part  of  the  Tibia , 
is  alfo  called  Mufculus  Nauticus ,  becaufe  Mariners 
chiefly  ufe  it  in  climbing  up  the  Mails  of  their 
Ships.  It  lies  partly  under  the  Flexor  tertii  interno- 
dii  Pollicis ,  which  Mufcle  mufl  be  partly  raifed 
together  with  the  Flexor  tertii  inter  nodii  Digit  or  um 
Pedis ,  before  we  can  have  a  clear  fight  of  it.  It 
appears  biventral,  arifing  partly  tendinous,  and 
partly  flefhy  from  the  Superior  and  Back-part  of 
the  Fibula  ;  as  alfo  from  the  Ligament  that  is  con¬ 
tained  between  the  faid  Bone  and  the  Tibia  ;  in 
near  half  its  Progrefs  it  becomes  lefs,  and  grows 
flefhy  again,  and  making  a  llrong  round  Tendon, 
which  runs  in  a  Sinus ,  on  the  Back-part  of  the 
lower  Appendage  of  the  Tibia ,  called  the  Malleolus 
Internus ,  under  an  Annular  Ligament,  and  is  in¬ 
ferted  to  the  Os  Navicular e ,  internally  and  laterally. 
This  draws  the  Foot  upwards  and  inwards. 

TICHONIAN  Hypoth.  See  Tychonian. 

TIDE,  the  Word  Tide  fignifies  as  well  the 
Ebbing  as  the  Flowing  of  the  Sea  ;  the  former  of 
which  the  Seamen  call  Tide  of  Ebb  ;  the  latter, 
Tide  of  Flood.  A  Windward  Tide ,  is  when  the 
Tide  runs  againft  the  Wind.  A  Leeward  Tide ,  is 
when  the  Wind  and  Tide  go  both  the  fame  way  ; 
when  the  Tide  runs  very  flrong,  they  call  it  a  Tide- 
gate.  To  tide  it  over ,  or  up  into  any  Place,  is  to 
go  in  with  the  Tide  of  Flood  or  Ebb,  as  long  as 
that  lafts,  and  then  to  flay  at  an  Anchor  all  the 
Time  the  contrary  -Tide  lafts,  and  then  to  fet  in 
again,  when  the  fame  Tide  returns.  It’s  faid  to 
flow  Tide  and  Half-tide ,  when  the  Tide  runs  three 
Hours  (which  is  four  Points  of  the  Compafs)  in  the 
Offing ,  longer  than  it  doth  by  the  Shore.  By 
longer,  they  do  not  mean  more  Hours,  for  it  al- 


Firjl,  Divide  a  Circle  into  twelve  equal  Parts, 
or  Hours ,  according  to  the  Moon’s  Motion,  or  Di- 
ltance  from  the  Sun,  from  the  New  Moon  to  the 
Full. 

Secondly ,  Let  the  Diameter  of  the  Circle  be  di¬ 
vided  into  90  Parts  or  Minutes ,  that  is  according 
to  the  Time  of  the  Difference  of  Tides  between 
the  New  or  Full  Moon ,  and  the  Quarters,  which 
is  one  Hour  and  a  half. 

Thirdly ,  Make  Perpendicular  L  ines  crofs  the  Dia¬ 
meter  of  the  Circle,  from  Hour  to  Hour. 

Fourthly ,  Reckon  the  Time  of  the  Moon’s  com¬ 
ing  to  the  South  in  the  Circumference  of  the  Circle, 
and  obferve  the  P erpendicular  Line  that  falls  from 
that  Point  upon  the  Diameter ;  and  the  Propor¬ 
tional  Minutes  cut  thereby,  will  fhew  how  many 
Hours  or  Minutes  are  to  be  fubtra<5led  from  the 
Time  of  high  Tides  at  the  New  and  Full  Moon , 
that  fo  you  may  have  the  true  Time  of  the  Tide* 
that  prefent  Day. 


At  London ,  on  the  Day  of  the  New  and  Full 
Moon ,  it  is  High-  tide  at  3  of  the  Clock;  that  is, 
when  the  Moon  is  3  Hours  pall  the  Meridian  :  And 
fo  by  the  common  Rule,  the  Moon  being  about  4 
Days  old,  it  will  be  South  about  3  of  the  Clock, 
and  it  will  be  High-tide  3  Hours  afterwards ;  that 
is,  at  6  of  the  Clock.  But  now  by  this  Rule,  if 
you  count  this  Time  of  the  Moon’s  coming  to  the 
South,  in  the  Circumference,  the  perpendicular 
Line  which  comes  from  3  to  9,  cuts  the  Diameter 
in  the  half  at  45  Minutes:  Which  Ihews,  that 
fo  mu^h  is  to  be  abated  from  the  Time  of  High- 
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water  in  the  New  and  Full  Moon  :  So  that  it  is 
High-tide  45  Minutes  before  6  of  the  Clock ;  that 
is,  at  5  Hours  15  Minutes ,  and  not  at  6  of  the 
Clock,  according  to  the  common  Rules. 

The  like  you  may  do  for  any  other  Port  or 
Place,  knowing  the  Time  of  High-mater ,  at  the 
New  and  Full  Moon  in  that  Place :  And  this  may 
be  more  readily  done,  if  you  fet  down  the  Time 
of  High-water  at  the  New  and  Full  Moon  under 
the  Diameter ,  as  is  done  for  London  in  this  Exam¬ 
ple,  where  ’tis  High-tide  at  3  of  the  Clock.  So 
that  when  the  Moon  is  South  at  3  of  the  Clock, 
the  Perpendicular  cuts  the  Diameter  at  2  Hours, 
15  Minutes;  which  added  to  the  Time  of  the 
Southing,  gives  5  Hours,  15  Minutes;  and  fo 
when  the  Moon  is  South  at  9  of  the  Clock,  by  ad¬ 
ding  2  Hours,  1 5  Minutes,  you  have  the  Time  of 
High-water ,  which  is  1 1  Hours,  1 5  Minutes. 

And  thus  you  may  eafily  make  a  Table ,  which 
by  the  Southing  of  the  Moon ,  fhall  readily  tell 
you  the  Time  of  High-tide  at  any  Time  of  the 
Moon, 

Note ,  If  the  Difference  be  not  fo  much  between 
the  Neap-tides  and  Spring-tides ,  in  other  Places  as 
it  is  in  this  our  Example,  the  Diameter  mull  be 
divided  into  fewer  Parts. 

Our  learned  Aftronomer,  Mr.  Flamjlead ,  Philof. 
TranfaRions ,  N°.  143.  gives  us  anew  and  more 
correct  Tide-table  (which  he  alfo  now  publifhes 
every  Year)  improving  what  Mr.  Philips  had  be¬ 
gun,  by  obferving  that  the  Tides  did  not  ufually 
hold  out  fo  long  as  Mr.  Philip's  Calculation  made 
them  to  do.  He  found  by  above  80  Obfervations 
of  the  High-waters  at  Tower-wharf  and  Greenwich , 
That  the  greateft  Differences  between  the  Moon's 
true  Southing ,  and  the  High-waters ,  were  not,  as 
Philips  faid,  at  Full ,  New ,  and  Quarter  Moons,  but 
the  greatejl  near  the  Neaps ,  and  the  lefs  near  the 
highejl  Spring-tides. 

There  is  an  Hypothefis  to  folve  the  Motion  of 
the  Tides,  mentioned  in  Philof.  Tranfafi.  N0.  16. 
from  that  Learned  Mathematician  Dr.  Wallis:  In 
which,  he  fuppofes  the  Earth  and  Moon  to  move 
round  the  Sun ,  in  a  Circle,  or  Ellipfe,  delcribed 
by  their  common  Centre  of  Gravity.  But  this 
Hypothefis  places  the  higheft  Annual  T.  ides  not  near 
the  Equinoxes,  but  about  Candlemas  and  All-hol- 
lantide ;  that  is,  in  the  Beginning  of  February  and 
November.  But  I  could  never  find  that  the  Thing 
was  fo  in  Fad ;  but  that,  on  the  contrary,  they  are 
always  greateft  at  or  near  the  Equinoxes,  as  hath 
been  generally  obferved  :  I  fhall  therefore  refer 
the  Reader  to  the  Ingenious  Hypothefis  itfelf,  with¬ 
out  giving  any  particular  Account  of  it  here. 

The  true  Theory  of  the  Tides ,  extracted  from  that 
admirable  Treatife  of  Sir  Ifaac  Newton,  intitu¬ 
led ,  Philofophiae  Naturalis  Principia  Mathema- 
tica :  By  that  Excellent  Mathematician ,  Captain 
Halley. 

The  Principle  upon  which  this  Author  proceeds 
to  explain  moft  of  the  great  and  furprifing  Appear¬ 
ances  of  Nature,  is  no  other  than  that  of  Gravity , 
whereby  in  the  Earth  all  Bodies  have  a  Tendency 
towards  its  Centre,  as  is  moft  evident :  And  from 
undoubted  Arguments  ’tis  proved,  that  there  is 
fuch  a  Gravitation  towards  the  Centre  of  the  Sun, 
Moon,  and  all  the  Planets. 
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From  this  Principle,  as  aneceflary  Confequence* 
follows  the  Spherical  Figure  of  the  Earth  and  Sea, 
and  of  all  the  other  Celeftial  Bodies ;  and  tho’  the 
Tenacity  and  Firmnefs  of  the  folid  Parts,  fupport  the 
Inequalities  of  the  Land  above  the  Level ;  yet  the 
Fluids  preffing  equally,  and  eafily  yielding  to  each 
other,  do  foon  reftore  the  Equilibrium ,  if  difturb- 
ed,  and  maintain  the  exad  Figure  of  the  Globe. 

Now  this  Force  of  the  Defcent  of  Bodies  towards 
the  Centre,  is  not  in  all  Places  alike,  but  is  ftill 
lefs  and  lefs,  as  the  Diftance  from  the  Centre  en- 
creafes :  And  in  the  faid  Book  it  is  demonftrated, 
that  this  Force  decreafes  as  the  Square  of  the  Di¬ 
ftance  encreafes ;  that  is,  the  Weight  of  Bodies,  and 
the  Force  of  their  Fall  is  lefs,  in  Parts  more  removed 
from  the  Centre,  in  the  Proportion  of  the  Squares, 
of  the  Diftance. 

As  for  Example. 

A  Ton  Weight  on  the  Surface  of  the  Earth,  if 
it  were  raifed  to  the  Height  of  4000  Miles,  which 
let  be  the  Semi-diameter  of  the  Earth,  would  weigh 
but  a  Quarter  of  a  Ton,  or  500  lb.  Weight. 

If  to  12000  Miles,  or  3  Semi-diameters  from 
the  Surface ;  that  is,  4  from  the  Centre,  it  would 
weigh  but  1  fixteenth  Part  of  the  Weight  on  the 
Surface,  or  a  Hundred  and  a  Quarter :  So  that  it 
would  be  as  eafy  for  the  Strength  of  a  Man  at  that 
Height,  to  carry  a  Ton  Weight,  as  here  on  the 
Surface  to  carry  a  Hundred  and  a  Quarter. 

And  in  the  fame  Proportion  does  the  V elocities 
of  the  Fall  of  Bodies  decreafe:  For  whereas  on 
the  Surface  of  the'Earth,  all  things  fall  16  Foot 
in  a  Second,  at  one  Semi- diameter  above  ;  this 
Fall  is  but  4  Foot;  and  at  3  Semi-diameters,  or 
4  from  the  Centre,  it  is  but  -]-6-  of  the  Fall  at  the 
Surface,  or  but  one  Foot  in  a  Second,  and  at 
greater  Diftances  both  Weight  and  Fall  become 
very  little ;  but  yet  at  all  given  Diftances,  is  ftill 
fomething,  tho’  the  EfFed  become  intenfible. 

At  the  Diftance  of  the  Moon  (which  fuppofe  to 
be  60  Semi-diameters  of  the  Earth)  3600  Pounds 
Weight  but  one  Pound,  and  the  Fall  of  Bodies  is 
but  7§£o  of  a  Foot  in  a  Second,  or  16  Foot  in  a 
Minute ;  that  is,  that  a  Body  fo  far  off  defcends 
in  a  Minute  no  more  than  the  fame  at  the  Surface 
of  the  Earth  would  do  in  a  Second  of  Time. 

And  as  was  faid  before,  the  fame  Force  decrea- 
fing  after  the  fame  manner,  is  evidently  found  in 
the  Sun ,  Moon,  and  all  the  Planets ;  but  more 
efpecially  in  the  Sun ,  whofe  Force  is  prodigious, 
becoming  fenfible  even  at  the  immenfe  Diftance  of 
Saturn.  This  gives  room  to  fufped  that  the  Force 
of  Gravity  is  in  the  Celeftial  Globes  proportional 
to  the  Quantity  of  matter  in  each  of  them  :  And 
the  Sun  being  at  leaft  10000  times  (for  Inftance, 
tho’  he  is  far  bigger)  as  big  as  the  Earth,  its  Gra¬ 
vitation  or  attracting  Force,  is  found  to  be  at  leaft 
1 0000  times  as  much  as  that  of  the  Earth,  ading 
on  Bodies  at  the  fame  Diftances. 

Whence  alfo,  all  the  furprifing  Phenomena  of 
the  Flux  and  Reflux  of  the  Sea,  he  (hews  in  the 
like  manner  to  proceed  from  the  fame  Principle. 

If  the  Earth  were  alone,  that  is  to  fay,  not  af- 
feded  by  the  Adions  of  the  Sun  and  Moon ,  it  is 
not  to  be  doubted,  but  the  Ocean  being  equally 
prefled  by  the  Force  of  Gravity  towards  the  Cen¬ 
tre,  would  continue  in  a  perfed  Stagnation,  always 
at  the  fame  Height,  without  ever  Ebbing  or  Flow- 
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ino- ;  but  it  being  by  him  demonftrated,  that  the 
Sun  and  Moon  have  a  like  Principle  of  Gravita¬ 
tion  towards  their  Centres,  and  that  the  Earth  is 
within  the  AClivity  of  their  Attractions,  it  will 
plainly  follow,  that  the  Equality  of  the  Preflure 
of  Gravity  towards  the  Centre,  will  thereby  be 
difturbed ;  and  tho’  the  fmallnefs  of  thefe  Forces, 
}n  refpeCl  to  the  Gravitation  towards  the  Earth’s 
Centre,  render  them  altogether  imperceptible  by 
any  Experiments  we  can  devife,  yet  the  Ocean 
being  fluid,  and  yielding  to  the  leaft  Force,  by  its 
rifing,  {hews  where  it  is  leaft  preft,  and  where  it 
is  more  preft  by  its  finking. 

Now  if  we  fuppofe  the  Force  of  the  Moon' s  At¬ 
traction  to  decreafe  as  the  Square  of  the  Diftance 
from  its  Centre  increafes  (as  in  the  Earth,  and  o- 
ther  Celeftial  Bodies)  we  fhall  find,  that  w’Here  the 
Moon  is  perpendicularly  either  above  or  below  the 
Horizon ,  either  in  Zenith  or  Nadir,  there  the  Force 
of  Gravity  is  moft  of  all  diminiflied,  and  confe- 
quently  that  there  the  Ocean  muft  neceflarily  fwell, 
by  the  coming  in  of  the  Water  from  thofe  Parts 
where  the  Preflure  is  greateft,  viz.  in  thofe  Places 
where  the  Moon  is  near  the  Horizon  :  But  that  this 
may  be  the  better  underftood,  ’twas  thought  need¬ 
ful  to  add  the  following  Scheme,  where  M  is  the 
Moon,  E  the  Earth,  C  its  Centre,  Z  the  Place 
where  the  Moon  is  in  the  Z enith,  N  where  the 
Nadir. 
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Now  by  the  Hypothefis  it  is  evident,  that  the 
Water  in  Z,  being  nearer,  is  more  drawn  by  the 
Moon,  than  the  Centre  of  the  Earth  C,  and  that 
again  more  than  the  Water  in  N ;  therefore  the 
Water  in  Z  has  a  Tendency  towards  the  Moon, 
contrary  to  that  of  Gravity,  being  equal  to  the 
Excefs  of  the  Gravitation  in  Z,  above  that  in  C. 
And  in  the  other  Cafe,  the  Water  in  N  tending 
lefs  towards  the  Moon  than  the  Centre  C,  will  be 
lels  prefled,  by  as  much  as  is  the  Difference  of  the 
Gravitations  towards  the  Moon  in  C  and  in  N. 

This,  rightly  underftood,  it  follows  plainly,  that 
the  Sea,  which  otherwife  (hould  be  Spherical,  up¬ 
on  the  Preflure  of  the  Moon,  muft  form  itfelf  into 
a  Spheroidal,  or  Oval  Figure,  whofe  longeft  Dia¬ 
meter  is  where  the  Moon  is  Vertical,  and  fhorteft 
where  fhe  is  in  the  Horizon ;  and  that  the  Moon 
shifting  her  Pofition,  as  fhe  turns  round  the  Earth 
once  a  Day,  this  Oval  of  Water  fhifts  with  her, 
occafioning  thereby  the  two  Floods  and  Ebbs  ob¬ 
servable  in  each  z  5  Hours. 

And  this  may  fuffice  as  to  the  general  Caufe  of 
the  Tides :  It  remains  now  to  fhew  how  naturally 
this  Motion  accounts  for  all  the  Particulars  that 
have  been  obferved  about  them ;  fo  that  there  can 
be  no  room  left  to  doubt,  but  that  this  is  the  true 
Caufe  thereof. 

The  Spring- tides,  upon  the  New  and  Full  Moons, 
and  the  Neap-tides,  on  the  Quarters,  are  occafioned 
by  the  attractive  Force  of  the  Sun,  in  the  New  and 
Full.,  confpiring  with  the  Attraction  of  the  Moon, 
and  producing  a  Tidt  by  their  united  Forces  s 
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whereas  in  the  Quarters,  the  Sun  raifes  the  Water 
where  the  Moon  deprefles  it,  and  on  the  contrary ; 
fo  as  the  Tides  are  made  only  by  the  Difference  of 
their  Attraction. 

That  the  Force  of  the  Sun  is  no  greater  in  this 
Cafe,  proceeds  from  the  very  iinall  Proportion  the 
Semi-diameter  of  the  Earth  bears  to  the  vaft  Di¬ 
ftance  of  the  Sun. 

It  is  alfo  obferved,  That,  cateris  paribus,  the 
Equinoctial  Spring-tides  in  March  and  September,  or 
near  them,  are  the  higheft,  and  the  Neap-tides  the 
loweft  ;  which  proceeds  from  the  greater  Agitation 
of  the  Waters,  when  the  fluid  Spheroid  revolves 
about  a  great  Circle  of  the  Earth,  than  when  it 
turns  about  in  a  lefler  Circle  ;  it  being  plain,  that 
if  the  Moon  were  conftituted  in  the  Pole,  and  there 
flood,  that  the  Spheroid  would  have  a  fix’d  Pofi¬ 
tion,  and  that  it  would  be  always  High-water  un¬ 
der  the  Poles,  and  Low-water  every  where  under 
the  Equinoctial ;  and  therefore  the  nearer  the  Moon 
approaches  the  Poles ,  the  lefs  is  the  Agitation  of 
the  Ocean ;  which  is  of  all  the  greateft,  when  the 
Moon  is  in  the  EquinoClial,  or  fartheft  Diftant 
from  the  Poles. 

Whence  the  Sun  and  Moon,  being  either  con¬ 
joined  or  oppofite  in  the  EquinoClial,  produce  the 
greateft  Spring-tides ;  and  the  fubfequent  Neap-tides 
being  produced  by  the  Tropical  Moon  in  the  Quar¬ 
ters,  are  always  the  leaft  Tides  j  whereas  in  June 
and  December  the  Spring-tides  are  made  by  the 
Tropical  Sun  and  Moon ,  and  therefore  lefs  vigorous  ; 
and  the  Neap-tides ,  by  the  EquinoClial  Moon ,  and 
therefore  are  the  ftrongdfr. 

Hence  it  happens,  that  the  Difference  between 
the  Spring  and  Neap-tides  in  thefe  Months,  is  much 
lefs  confiderable  than  in  March  and  September. 

And  the  Reafon  why  the  higheft  Spring-tides  are 
found  to  be  rather  before  the  Vernal,  and  after  the 
Autumnal  Equinox,  viz.  in  February  and  October , 
than  precifely  upon  them,  is,  beCaufe  the  Sun  is  nea¬ 
rer  the  Earth  in  the  Winter  Months,  and  fo  comes 
to  have  a  greater  EffeCt  in  producing  the  Tides. 

Hitherto  we  have  confidered  fuch  AffeClionsof 
the  Tides  as  are  univerfal,  without  Relation  to  parti- 
cular  Cafes ;  what  follows  from  the  differing  Lati¬ 
tudes  of  Places,  will  be  eafily  underftood  by  the  fol¬ 
lowing  Figures. 
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Let  A  P  P  E  P  be  the  Earth  covered  over  with 
very  deep  Waters,  C  its  Centre,  PP  its  Poles,  A# 
the  EquinoClial,  F f  the  Parallel  of  Latitude  of  a 
Place,  D  d  another  Parallel  at  equal  Diftance  on 
the  other  fide  of  the  EquinoClial,  H  h  the  two 
Points  where  the  Moon  is  Vertical,  and  let  K  K 
fcje  the  great  Circle  wherein  the  Moon  appears 
Horizontal. 

It 
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It  is  evident,  that  a  Spheroid  defcribed  upon  H  h 
and  K  K,  fhall  nearly  reprefent  the  Figure  of  the 
Sea ;  and  Cf ,  CD,  C F,  C  d,  fhall  be  the 
Heights  of  the  Sea  in  the  Places  f,  D,  F,  d,  in  all 
which  it  is  High-water :  And  feeing  that  in  12 
Flours  time,  by  the  diurnal  Rotation  of  the  Earth, 
the  Point  F  is  transferred  to  f  and  d  to  D,  the 
Height  of  the  Sea  C  F,  will  be  that  of  the  High- 
water, ,  when  the  Moon  is  prefent,  and  C  f  that  of 
the  other  High-water ,  when  the  Moon  is  under  the 
Earth  ;  which  in  the  Cafe  of  this  Figure  is  lefs  than 
the  former  C  F. 

And  in  the  oppofite  Parallel  D  d,  the  contrary 
.  happens:  The  riling  of  the  Water  being  always 
alternately  greater  and  lefs  in  each  place,  when  it 
is  produced  by  the  Moon  declining  fenfibly  from 
the  Equinodtial,  that  being  the  greateft  of  the  two 
Higb-ivaters  in  each  diurnal  Revolution  of  the 
Moon ,  wherein  (he  approaches  neareft  either  to  the 
Zenith  or  Nadir  of  the  Place.  Whence  it  is,  that 
the  Moon  in  the  Northern  Signs  in  this  part  of  the 
World,  makes  the  greateft  Tides  when  above  the 
Earth,  and  in  the  Southern  Signs,  when  under  the 
Earth  ;  the  Effedl  being  always  the  greateft  where 
the  Moon  is  fartheft  from  the  Horizon,  either  above 
or  below  it. 

And  this  alternate  Increafe  and  Decreafe  of  the 
Tides ,  has  been  obferved  to  hold  true  on  the  Coaft 
of  England ,  at  Bri/lol  by  Captain  S tunny,  and  at 
Plymouth t,  by  Mr.  ColepreJJe. 

But  the  Motions  hitherto  mentioned,  are  fome- 
what  altered  by  the  Libration  of  the  Water,  where¬ 
by,  tho’  the  Attion  of  the  Luminaries  { hould  ceafe, 
the  Flux  and  Reflux  of  the  Sea  would  for  fome 
time  continue :  This  Confervation  of  the  imprefled 
Motion  diminilhes  the  Difference  that  otherwife 
would  be  between  two  confequent  Tides ,  and  is 
the  Reafon  why  the  higheft  Spring-tides  are  not 
precifely  on  the  New  and  Full  Moons ,  nor  the  Neaps 
on  the  Quarters ;  but  generally  they  are  the  Third 
Tides  after  them,  and  fometimes  later. 

All  thefe  things  would  regularly  come  to  pafs,  if 
the  whole  Earth  were  covered  with  Sea  very  deep ; 
but  by  Reafon  of  the  fhoalnefs  of  fome  Places,  and 
the  narrownefs  of  the  Streights,  by  which  the  Tides 
are  in  many  Places  propagated,  there  ariies  a  great 
Diverfity  in  the  Effedt,  and  not  to  be  accounted 
for,  without  an  exadt  Knowledge  of  all  the  Cir- 
cumftances  of  the  Places ;  as  of  the  Pofition  of  the 
Land,  and  the  Breadth  and  Depth  of  the  Chan¬ 
nels  by  which  the  Tide  flows;  for  a  very  flow  and 
imperceptible  Motion  of  the  whole  Body  of  the 
Water,  where  it  is  ('for  Example)  two  Miles  deep, 
will  fuffice  to  raifeits  Surface  10  or  12  Feet  in  a 
Tide's  Time ;  whereas,  if  the  fame  Quantity  of 
Water  were  to  be  conveyed  upon  a  Channel  of  40 
Fathom  deep,  it  would  require  a  very  great  Stream 
to  effedt  it,  in  fo  large  Inlets  as  are  the  Channel  of 
England ,  and  the  German  Ocean ;  whence  the 
Tide  is  found  to  fet  ftrongeft  in  thofe  Places  where 
the  Sea  grows  narroweft,  the  fame  Quantity  of 
Water  being  to  pafs  through  a  fmaller  Paflage  : 
This  is  moft  evident  in  the  Streights  between  Port¬ 
land  and  C.  de  Hogue  in  Normandy ,  where  the  Tide 
runs  like  a  Sluice,  and  would  be  yet  more  between 
Dover  and  Calais ,  if  the  Tide  coming  about  the 
Ifland  from  the  North  did  not  check  it.  Afid  this 
Force  being  once  imprefled  upon  the  Water,  con¬ 
tinues  to  carry  it  about  the  Level  of  the  ordinary 
Height  in  the  Ocean,  particularly  where  the  Wa¬ 
ter  meets  a  diredt  Obftacle,  as  it  is  in  St,  Adah's  j 


and  where  it  enters  into  a  long  Channel,  which 
running  far  into  the  Land,  grows  very  Freight  at 
its  Extremity  ;  as  it  is  in  the  Severn-Sea ,  at  Chep- 
Jlow  and  Brijlol. 

Fhis  Shoalnefs  of  the  Sea,  and  the  Intercurrent 
Continents,,  are  the  Reafon  that  in  the  open  O- 
cean  the  Time  of  High-water  is  not  at  the  Alton's 
Appulfe  to  the  Meridian,  but  always  fome  Hours 
after  it ;  as  it  is  obferved  upon  all  the  Weft  Coaft 
of  Europe  and  Africa ,  from  Ireland  to  the  Cape 
of  Good  Hope :  In  all  which,  a  South-JVeJl  Moon 
makes  High-water  ;  and  the  fame  is  reported  to  be 
on  the  Weft  of  America. 

But  it  would  be  endlefs  to  account  all  the  parti¬ 
cular  Solutions,  which  are  eafy  Corollaries  from 
this  Hypothefis  ;  as,  why  the  Lakes,  fuch  as  the 
Cafpian-Sea ,  and  Mediterranean-Sea  ;  fuch  as  the 
Black-Sea ,  the  Streights ,  and  Baltic k,  have  no 
fenfible  Tides :  For  Lakes ,  having  no  Communi¬ 
cation  with  the  Ocean,  can  neither  increafe  or  di- 
minifli  their  Water,  whereby  to  rife,  and  fall ; 
and  Seas  that  communicate  by  fuch  narrow  Inlets, 
and  are  of  fo  immenfe  an  Extent,  cannot  in  a  few 
Hours  time  receive,  or  empty  Water  enough  to 
raife  or  fink  their  Surface  in  any  thing  fenfibly. 

Laftly,  to  demonftrate  the  Excellency  of  this 
Dodtrine,  the  Example  of  the  Tides  in  the  Port  of 
T unking  in  China ,  which  are  fo  extraordinary,  and 
differing  from  all  others  we  have  yet  heard  of, 
may  fuffice.  In  this  Port  there  is  but  one  Flood 
and  Ebb  in  24  Hours ;  and  twice  in  each  Month, 
viz.  when  the  Moon  is  near  the  Equvnodtial,  there 
is  no  Tide  at  all,  but  the  Water  is  Stagnant;  but 
with  the  Moon's  Declination  there  begins  a  Tide , 
which  is  greateft  when  fhe  is  in  the  Tropical  Signs ; 
only  with  this  Difference,  that  when  the  Moon  is  to 
the  North-ward  of  the  Equinodlial,  it  Flows  when 
fhe  is  above  the  Earth,  and  Ebbs  when  fhe  is  un¬ 
der,  fo  as  to  make  High-water  at  Moon's  Setting,and 
Low-water  at  Moon's  Rifing :  But  on  the  contrary, 
the  Moon  being  to  the  Southward ,  makes  High-wa¬ 
ter  at  Rifing,  and  Loiv- water  at  Setting,  it  Ebbing 
all  the  Time  fhe  is  above  the  Horizon.  As  may¬ 
be  feen  more  at  large,  in  the  Philofoph.  Tranfaft. 
N.  162. 

The  Caufe  of  this  odd  Appearance,  is  propofed 
by  Sir  Ifaac  Neiuton ,  to  be  from  the  Concurrence  of 
two  Tides ,  the  one  propagated  in  6  Hours,  out  of 
the  great  South-Sea ,  along  the  Coaft  of  China ;  the 
other  out  of  the  Indian-Sea ,  from  between  the 
Illands,  in  1 2  Hours,  along  the  Coaft  of  Malacca , 
and  Cambodia. 

T  he  one  of  thefe  Tides ,  being  produced  in 
North-Latitude,  is,  as  has  been  faid,  greater 
when  the  Moon  being  to  the  North  of  the  Equa¬ 
tor,  is  above  the  Earth,  and  lefs  when  fhe  is  under 
the  Earth. 

The  other  of  them,  which  is  propagated  from 
the  India  72-Sea,  being  railed  in  South  Latitude, 
is  greater  when  the  Moon  declining  to  the  South 
is  above  the  Earth,  unlefs  when  fhe  is  under  the 
Earth  ;  fo  that  of  thefe  Tides,  alternately  great¬ 
er  and  lefler,  there  comes  always  fucceffively  two 
of  the  greater,  and  two  of  the  lefler  together  e- 
very  Day ;  and  the  High-water  falls  always  be¬ 
tween  the  Times  of  the  Arrival  of  the  two  greater 
Floods,  and  the  Low-water  between  the  Arrival  of 
the  two  lefler  Floods.  And  the  Moon  coming  to 
the  Equinodlial,  and  the  alternate  Floods  becom¬ 
ing  equal,  the  Tide  ceafes,  and  the  Water  ftag- 
nates ;  but  when  flic  has  palled  to  the  other  fide  of 
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the  Equator,  thofe  Floods  which  in  the  former  Or¬ 
der  were  the  leaft,  now  becoming  the  greateft,  that 
which  before  was  the  Time  of  the  High-vjater , 
now  becomes  the  Low-water ,  and  the  Converfe  ;  fo 
that  the  whole  Appearance  of  thefe  ftrange  Tides,  is, 
without  any  forcing,  naturally  deduced  from  thefe 
Principles,  and  is  a  great  Argument  of  the  Certainty 
of  the  whole  Theory. 

The  Theory  of  Des  Cartes ,  whereby  he  endea¬ 
vours  to  explain  the  Phenomena  of  Tides ,  fuppofes 
the  Moon  to  move  round  the  Earth  in  an  Ellipfis, 
in  whofe  Centre  the  Earth  is  placed,  fo  that  by  this 
means  the  Moon  will  have  two  Apogaums ,  and  two 
Perigaums ;  and  according  to  him  (he  muft  always 
be  in  one  of  her  Perigaums,  at  the  Time  of  her  Op- 
pofition,  or  Conjunction  ;  fo  that  then  he  fuppoles 
her  to  prefs  more  ftrongly  upon  the  Sea,  than  fhe 
doth  at  her  Quadratures,  when  he  faith  fhe  is  in  her 
Apogaum ,  and  confequently  hatha  weaker  Prellure : 
But  now  belides  that,  if  this  were  fo,  it  would  not 
folve  the  Thing,  the  FaCt  itfelf  is  notorioufly  Falfej 
for  the  Moon  is  as  often  in  her  Apogaum  at  New, 
and  Full,  as  fhe  is  in  her  Perigaum  at  thofe 
Times  ;  tho’  it  feldom  happens,  that  fhe  is  exaCt- 
ly  in  either,  at  her  Lunations.  Vid.  Mr.  Keil’s 
Examination  of  Burnet’s  Theory ,  Introduft .  p.  17. 

»  Dr.  Gregory ,  in  his  Aftronomy,  Book  iv.  Prop. 
65.  pag.  384.  demonftrates  alfo  ;  that  if  the  Globe 
of  the  Earth,  were  every  where  covered  over  with 
a  deep  Sea  (not  now  confidering  the  Figure,  which 
would  arife  from  its  Revolution  round  its  Axis)  it 
would  put  on  the  Figure  of  an  oblong  Spheroid, 
whofe  Axis  produced,  would  pafs  thro’  the  Moon  ; 
and  this,  by  Reafonof  the  Gravitation  of  the  Parts, 
the  Water  towards  the  Moon:  And  for  the  fame 
Reafon,  the  Earth  would  put  on  an  oblong  Sphe¬ 
roidical  Figure,  whofe  produced  Axis,  would  alfo 
pafs  thro’  the  Sun. 

And  then  in  the  next  Propofition  he  proves,  that 
the  Flux ,  and  Reflux  of  the  Sea ,  is  occafioned  by  the 
Water  covering  our  Globe ,  its  putting  on  two  ob¬ 
long  Spheroidical  Figures ,  whofe  Axis  produced ,  would 
pafs  through  the  Moon  and  Sun. 

And  this  true  Caule  of  the  Tides ,  he  faith,  was 
firft  difcovered  by  the  great  Kepler ,  and  afterwards 
improved  very  much  by  our  Incomparable  Sir 
Jfaac  Newton  ;  which  fhewed  that  the  Sea  mufl 
needs  rife  both  under  the  Moon ,  and  in  the  Part 
diametrically  oppofite  to  that. 

And  this  Spheroidical  Figure  of  the  Water  of  the 
Sea,  which  like  two  Mountains  is  flretcht  out,  one 
towards  the  Moon ,  and  the  other  to  the  Part  oppo¬ 
fite  to  her,  is  continually  moving,  or  fhifting  accor¬ 
ding  to  the  daily  Motion  of  the  Moon ,  which  it 
follows  (or  rather  indeed,  the  Earth  moving  to¬ 
wards  the  Eaft  in  its  daily  Motion,  fhifts  itfelf  a- 
way  from  thefe  Mountains  of  Water,  which  keep 
as  it  were  immoveable  under  and  oppofite  to  the 
Moon ,  as  (he  more  flowly  moves  towards  the  Eaft) 
hence  I  fay  it  muft  needs  be,  that  the  Water  muft 
twice  rife  and  fall  in  25  Hours ;  in  which  Time 
the  Moon  moves  from  the  Meridian  of  any  Place, 
to  the  fame  again. 

And  becaufe  the  Water  of  the  Earth  will  fwell, 
or  be  raifed  in  thofe  Places  to  whom  the  Sun  is  in 
the  Zenith ,  or  Nadir  fas  he  proves,  Prop.  64.) 
altho’  much  lefs  than  when  the  Moon  is  fo  pofited  : 
Therefore  in  the  Conjunction,  and  Oppofition  of 
thefe  Luminaries,  the  aforefaid  Protuberance  of 
the  Water  will  be  conjoined  ;  and  confequently 
then  the  higheft  Spring-tides t  and  the  low  eft  Ebbs 


will  be  when  both  thofe  Luminaries  are  in  the 
Horizon  of  any  Place  ;  becaufe  the  Water  is  then 
elevated,  and  now  deprefied  by  the  conjoint  Force 
of  both. 

But  in  the  Quadratures  of  the  Luminaries,  the 
Sun  elevates  the  Water  where  the  Moon  makes  it 
fall,  and  makes  it  fall  where  the  Moon  elevates  it ; 
fo  that  the  Elevation  of  the  Water  depending  only 
on  the  Difference  of  thefe  Forces,  will  be  the  leaft 
of  all,  and  fo  for  the  Deprejfion.  Between  the  Sy- 
zygies,  and  the  Quadratures,  the  EffeCts  of  the 
Luminaries  on  the  Water,  will  be  at  a  Mean  be¬ 
tween  the  two  former. 

When  the  Moon  is  in  the  Equinoctial,  the  two 
oppofite  Protuberances,  or  Eminences  of  the  Wa¬ 
ter,  will  be  alfo  in  the  Earth’s  Equator,  and  each 
of  them  defcribing  that  greateft  Circle  of  the  Earth, 
by  its  diurnal  Revolution,  it  will  move  fwifter ; 
and  when  it  is  thrown  towards  the  Shoars,  will 
rife  higher  there  ;  befides  that,  fomething  muft  al¬ 
fo  be  allowed  for  the  Equatorial  Diameter  of  the 
Earth,  being  its  longeft,  and  confequently  theWater 
there  being  fomething  nearer  to  the  Luminary,  will 
be  raifed  higher,  by  their  Influences,  than  in  other 
Parts. 

And  therefore  whenever  the  Luminaries  are  ei¬ 
ther  in  Conjunction,  or  Oppofition,  in  the  Equa¬ 
tor,  their  Forces  will  be  conjoined  to  raife  or  ele¬ 
vate  the  Sea  at  the  Equator ;  as  happens  at  the 
Syzygies  next  the  Equinoxes,  or  in  or  near  March 
and  September ,  when  we  have  always  the  greateft 
Annual-tides  j  as  the  Tides  at  the  Quadratures  of 
thofe  Moons  are  always  the  leaft,  or  moft  Neap. 

Again,  the  Tides  (other  things  confidered)  are 
always  greateft  when  the  Luminaries  are  in  Peri- 
gao,  and  leaft  when  they  are  in  Apogao  ;  and  fince 
this  is  the  Cafe  of  the  Moon  in  every  Lunation, 
but  of  the  Sun  only  in  the  Winter,  this  joined  to 
the  former,  occafions  that  the  greateft  Tides  in 
the  Syzygies,  and  the  leaft  in  the  next  Quadratures, 
do  precede  the  Vernal  Equinox,  and  follow  the 
Autumnal  one. 

Hitherto  the  Properties  of  the  Tides  have  been 
confidered  only  univerfally,  as  they  affeCt  the  whole 
Globe  of  the  Earth ;  it  remains,  that  thofe  fhould 
be  next  lpoken  of,  which  arife  from  the  different 
Latitudes  of  different  Places. 

T o  which  purpofe,  let  B  E  K  A  Q_H  reprefent 
the  Earth,  whofe  Centre  is  at  T,  its  North  Pole 
A,  the  other  B  :  E  Qthe  Equator,  and  CD,  F  G, 
two  Parallels  to  it,  one  toward  the  North,  the  0- 
ther  toward  the  South. 


I 


T  !  D 


T  1  M 


Let  the  Water  round  the  Earth  conform  itfelf 
into  an  oblong  Spheroid  (becaufe  of  the  Moon’s  be¬ 
ing  near  it)  whofe  Axis  K  H,  produced  towards  H, 
fhall  pafs  through  the  Moon:  Then  fhall  T  H,  or 
T  K,  be  the  greateft  Height  of  the  Water  (reckon¬ 
ing  from  the  Centre  T)  and  T  M,  or  TN,  the 
Ieail ;  which  latter  is  equal  to  the  Height  of  the 
Water  in  any  Point  of  the  Circle  gr. 

where  ever  it  meets  with  the  Parallels,  C  D,  FG* 
as  fuppofe  in  X  or  Y. 

Alfo  the  Right-Lines  T  C,  T  F,  T  D,  and 
T  G  (being  fuppofed  to  be  drawn)  will  denote 
„  the  Height  of  the  Water  in  the  feveral  Points 
C,  F,  D,  and  G  :  Then  drawing  the  Circle  P  O, 
parallel  to  N  M,  the  fuppofed  Right-Lines,  T  O, 
T  V,  T  S,  T  R,  and  T  P,  will  be  the  Heights 
of  the  Water  in  the  Points  O,  V,  S,  R  and  P, 
where  the  faid  Circle  meets  with  the  Equator  and 
its  Parallels. 

This  being  fuppofed  ;  let  us  confider  any  Place 
on  the  Earth,  by  its  diurnal  Rotation,  to  defcribe 
the  Parallel  CD:  It  is  then  plain,  that  when  the 
Place  is  at  D,  T  D  will  then  be  the  greateft  Height 
of  that  Water,  when  the  Moon  is  in  the  Meridian 
of  the  Place;  but  the  Water  will  be  at  loweft, 
when  that  Place  hath  moved  to  X  ;  and  then  high- 
eft  again  when  it  is  come  to  C,  as  hath  been  before 
fhewn. 

But  now  becaufe  T  D  is  longer  than  T  C  (as 
being  nearer  to  the  longeft  of  all  T  H)  in  the  pre- 
fent  Cafe,  when  the  Moon  declines  towards  the  ele¬ 
vated  Pole,  the  Height  of  the  Water  will  be  greater 
when  the  Moon  ;S  in  the  Meridian ,  above  the  Hori¬ 
zon ,  than  when  in  the  fame  Circle  below  it. 

In  like  manner  T  G,  will  be  lefs  than  T  F  (as 
being  nearer  the  (horteft  of  all  T  M)  that  is  in  the 
Place,  defcribing  the  Path,  or  Circle  F  G,  by  the 
Earth’s  diurnal  Motion.  T  G,  will  be  the  greateft 
Height  of  the  Water,  happening  while  the  Moon 
declines  towards  the  depreffed  Pole  A,  and  is  on 
the  Meridian  above  the  Horizon ;  but  this  is  lefs 
than  its  greateft  Altitude,  which  happens  when  the 
Moon  comes  to  the  other  half  of  the  Meridian. 

Moreover,  the  Difference  of  this  Tide,  now 
greater,  now  lefler  (in  Places  fituate  without  the 
Equator,  according  as  the  Moon  moves  towards  the 
viiible,  or  latent  part  of  the  Meridian )  will  be 
greater,  if  it  be  conjoined  with  the  Caufes  above- 
mentioned,  and  which  will  produce  a  like  Effedl, 
v.  gr.  at  the  Solfices ;  for  then  in  the  Syzygies, 
both  the  Luminaries  do  moft  of  all  decline  from 
the  Equinodfial  ;  and  fuch  a  Declination  (it  hath 
been  (hewed)  occafions  the  Alternation  of  the  Tides. 

And  this  Effedl  will  yet  be  encreafed  when  the 
afcending  Node  of  the  Moon’s  Orbit  pafles  the  Ver¬ 
nal  Equinox  ;  for  then  the  Moon  conjoined  to  the 
Sun,  declines  towards  the  North,  or  South,  by  the 
Quantity  of  her  greateft  Latitude,  abbve  the  Decli¬ 
nation,  which  is  equal  to  the  Sun’s  greateft  Declina¬ 
tion. 

All  which  things  are  in  this  State  if  the  Earth  be 
fuppofed  to  be  quite  covered  over  with  Water,  to 
a  great  Depth  ;  but  becaufe  of  the  Land,  Illands, 
Straights,  £sV.  there  will  be  an  infinite  Variety  in  the 
Phaenomena  of  the  Tides ;  yet  there  is  no  doubt,  but 
that  if  the  Situation  of  Places,  &c.  be  well  confi- 
dered,  and  Obfervations  of  the  Tides  there  exactly 
made,  all  things  will  be  found  to  agree  very  well 
with  this  Theory,  and  to  be  eafily  accountable 
from  it. 

TIDES  :  The  Tides  of  the  great  Ocean  being 
•aufed  by  the  Adfion  or  Attra&ion  of  the  Moon 
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upon  it  (chiefly)  and  becaufe  that  part  oi  tj^ 
Ocean,  which  is  diredlly  under  the  Moon,  will 
more  attracted  by  it  than  the  reft  ;  there  the  Ocea 
muft  fwell  or  rife,  and  the  Water  will  run  from 
other  Parts  thither. 

But  from  hence  only  it  will  not  follow,  that 
there  fhould  be  Tides  produced  in  Rivers  and  in 
Land,  Seas,  Lakes,  &c.  of  little  or  no  breadth  ; 
becaufe  they  are  fo  narrow,  that  the  Moon  can¬ 
not  adt  ftrongeron  one  Part  than  on  another  ;  and  fo 
there  being  no  difference  of  Attraction,  there  is  no 
Reafon  why  one  part  fhould  fwell  or  rife  more  than 
another  ;  for,  the  Attraction  being  equal,  the  Wa¬ 
ter  cannot  fhift  or  move  from  one  Place  to  ano¬ 
ther. 

TIERCE,  in  Heraldry*  figni- 
fiesj  that  the  Shield  divided  in¬ 
to  three  equal  Parts  are  of  many 
different  Colours  or  Metals  ;  or  if 
the  Chief  and  Bafe  are  both  of. 
the  fame  Colour,  when  they  are 
divided  by  a  Feffe ,  then  the  Co¬ 
lour  of  the  Field  is  only  to  be 
exprefled,  and  the  Feffe  mentioned.  But  it  other- 
wile,  it  is  proper  to  fay  Tierce  en  Feffe ,  and  to 
mention  the  firft,  fecond,  or  third  Colours,  or  Me¬ 
tals  ;  and  if  it  be  divided  in  Pale ,  to  fay  Tierce 
en  Pal,  F. 

TIGE,  in  Architecture ,  is  the  Shaft  of  a,  Co¬ 
lumn  from  the  Aftragal  to  the  Capital. 

TIERCE,  or  a  Third ,  is  a  Term  in  Mufick, 
fignifying  a  certain  Divifion  of  the  Monochord,  iii 
which  if  the  Terms  be  as  5  to  4,  ’tis  called  a  Tierce 
Major ,  or  a  Diton  ;  but  if  the  Terms  are  as  6  to 
5,  then  ’tis  called  a  Tierce  Minor ,  or  Demi- Di¬ 
ton. 

TIES  aboard  a  Ship,  are  thofe  Ropes  by  which 
the  Yards  do  hang:  And  when  the  Halliards  are 
drained  to  hoife  the  Yards,  thefe  Ties  carry  them 
up. 

TILLER,  the  very  fame  with  the  Helm  of  a 
Ship :  It  is  moft  properly  ufed  in  a  Boat  where 
that  which  would  be  the  Helm  in  a  Ship,  is  called 
the  Tiller. 

TIMBER  (or  rather  Timmer ,  faith  Guyllirn)  is 
the  Heralds  term  for  the  Creft,  which  in  any  At- 
chievement  (lands  a  top  of  the  Helmet. 

TIME,  in  Mufck ,  is  that  Quantity,  or  Length, 
whereby  is  afligned  to  every  particular  Note,  its  due 
Meafure,  without  making  it  either  longer  or  (hor- 
ter  than  it  ought  to  be ;  and  it  is  twoTold,  viz. 
Duple  or  Common,  and  Triple. 

Duple,  or  Semi-breve  Time,  generally  called  Com¬ 
mon,  becaufe  moft  ufed,  is  when  all  the  Notes  are 
encreafed  by  two :  As  2  Longs  make  a  Large ,  2 
Breves  a  Long,  2  Semi-breves  a  Breve,  2  Minims 
a  Semi-breve,  2  Crotchets  a  Minim,  2  Quavers  a 
Crotchet,  2  Semi-quavers  a  Ffuaver,  and  2  Demi- 
Semi-quavers  a  Semi-quaver. 

This  fort  of  Time  is  ufual  in  Anthems ,  Almains , 
Pavans,  Fantafes ,  &c. 

Triple  Time,  is  that  wherein  the  Meafure  is 
counted  by  Threes :  As  one  Semi-breve  is  equivalent 
to  3  Minims ,  one  Minim  to  3  Crotchets ,  &c.  So 
that  this  fwifter  Time  or  Meafure  is  proper  for  Airy 
Songs,  and  Light  Leflons  :  As  Courants ,  Sarabands , 
Jiggs,  &c. 

To  thefe  forts  of  Time  may  be  added  Sefquial- 
teran  Proportion ,  which  fignifies  a  Triple  Meafure 
of  three  Notes,  to  two  fuch  like  Notes  of  the  Com¬ 
mon  Time , 
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TIME,  is  a  certain  Meafure  depending  on  the 
Motion  of  the  Luminaries,  by  which  the  Diftance 
apd  Duration  of  things  is  meafured  ;  and  is  either 
Afronomical,  which  is  limply  taken  from  the  Mo¬ 
tion  of  the  Stars ;  or  Civil ,  which  is  Agronomical 
Time  accommodated  to  vulgar  Ufes. 

Agronomical ,  Mathematical ,  or  Abfolute  Time, 
flows  equably  inits  lelf  withoutRelation.to  any  thing 
external ;  and  by  another  Word  is  called  Duration. 

But  Relative ,  Apparent ,  or  Vulgar  Time ,  is  the 
fenfible,  and  external  Meafure  of  any  Duration 
eftimated  by  Motion,  and  this  the  Vulgar  ufes  in- 
Head  of  true  Time. 

TIN- GLASS.  See  Bifmuth. 

TINCTURE,  the  Heralds  call  the  Colours  in 
an  Efcutcheon,  or  Coat  of  Arms,  T injures. 

TINEA,  when  a  fort  of  running  Sores  in  the 
Head,  full  of  little  Holes  (called  Achores)  continue 
long,  or  be  too  flowly  or  ill  cured,  they  grow  into 
Tinea's,  i.  e.  crufty  (linking  Ulcers  of  the  Head, 
which  gnaw,  and  confume  its  Skin ;  therefore  ’tis 
defervedly  reckoned  amongft  the  Difeafes  of  Chil¬ 
dren,  but  when  they  are  a  little  grown  ;  for  tho’ 
adult  Perfons  are  fometimes  troubled  with  this 
Difeafe,  yet  they  contracted  the  Rudiments,  and 
Seeds  of  it  in  their  Infancy.  It  is  called  Tinea , 
which  fignifies  a  Moth,  from  thofe  little  Worms 
which  eat,  and  confume  Clothes ;  becaufe  thofe 
Ulcers  prey  upon  the  Skin  of  the  Head,  as  thole 
Animals  upon  Clothes.  What  the  Greeks  called  this 
Diftemper,  is  not  fo  obvious.  Blanchard. 

TIN-KILN,  is  ufed  for  the  burning  of  the 
Mundick  from  the  Tin-Ore.  See  its  Defcription 
under  Tin. 

TIN :  In PhilofophicalTranfafiions,  N°.  69.  and 
N®.  138.  you  have  the  following  Account  of  the 
Manner  of  Finding ,  Digging  for ,  Pr effing  and 
Blowing  of  T in. 

The  Miners  imagine,  that,  before  the  Deluge, 
the  uppermoft  Surface  of  the  Mineral  Veins ,  or 
Loads ,  lay  parallel  to  the  upper  Surface  of  the 
Earth  ;  but  that,  in  the  Flood,  they  were  moved, 
loofed,  and  torn  off ;  and  that  by  the  defcending 
of  the  Waters  into  the  Valleys,  both  the  Earth  or 
Grewt ,  and  thofe  Mineral  Stones  or  Fragments  fo 
torn  off  from  the  Loads ,  (and  which  they  call  Shoad ) 
were,  together  with,  and  by  the  Force  of  the 
Waters,  carried  beneath  their  proper  Place,  and 
from  fome  Hills,  even  to  the  Bottoms  of  the 
neighbouring  Valleys,  and  from  thence  by  Land- 
Floods  down  into  the  Rivers. 

On  thefe  Suppoiitions,  they  proceed  thus  in 
Training  or  purfuing  of  a  Load:  Where  they 
fufpedl  any  Mine  to  be,  they  diligently.  1'earch  that 
Hill  and  Country  (as  they  call  the  Place  where  the 
Mine  lies J  that  they  may  the  better  know  the 
Grewt  and  the  Stones,  when  they  meet  them  at  a 
Diftance  in  the  Bottom  of  a  neighbouring  Valley. 
They  take  notice  alfo  of  the  Frets  or  Openings 
Which  are  made  in  the  Banks  of  Rivers,  newly 
made  by  great  Land-Floods,  which  are  ufually  then 
very  clean,  to  fee  whether  there  be  any  Metal¬ 
line  Stones  in  the  Sides,  or  Bottoms  ;  together 
with  the  Cajl  of  the  Country,  as  they  call  it,  i.  e. 
any  Earth  of  a  different  Colour  from  the  reft  of 
the  Bank  :  And  this  is  a  great  help  to  them,  to 
dilcover  which  Hill,  or  which  fide  of  it  to  fearch. 
The  Mineral  Stones  are  dilcovered,  either  by  their 
Weight,  or  their  Porofity ;  for  moft  Tin-Stones 
are  porous,  not  unlike  great  Bones,  almoft  through¬ 
ly  calcined.  Yet  Tin  lometime  lies  in  very  firm 
Stones ;  and  Dr.  Cl  hr.  Merret  faith,  that  they  are 
usually  found  betwixt  two  Walls  of  Rocks,  which 


are  commonly  of  an  Iron  Colour,  of  little  or  no 
Affinity  with  the  Tin.  Vid.  Philofophical  Tranfact. 
N°.  138. 

Another  Way  they  have  to  difeover  whether  the 
Stones  contain  any  Ore,  is,  what  they  call  Vann¬ 
ing,  which  is,  to  powder  the  Stone,  Clay,  &c.  or 
whatever  is  fufpedled  to  contain  any  Metal ;  and 
then  placing  it  on  a  Vanning  Shovel,  then  will  the 
Gravel  remain  in  the  hinder  Part,  and  the  Metal 
at  the  Point  of  the  Shovel;  whereby  the  Nature, 
Kind,  and  Quantity  of  the  Ore  is  very  nearly 
guefied  at. 

If  there  be  no  Shoad  found  in  thefe  Frets,  they 
truft  not  to  any  found  in  the  River,  it  being  un¬ 
certain  from  whence  the  Water  may  have  brought 
them.  But  then  they  go  to  the  fides  of  the  Hills 
moft  fufpedted,  where  there  is  a  Convenience  of 
bringing  a  little  Stream  of  Water  (the  bigger  the 
better)  and  then  they  cut  a  Leaf  or  Gurt ,  as  they 
call  it,  that  is,  a  Trench  about  two  Foot  over,  and 
as  deep  as  the  Shelf ;  and  by  this  means  turn  the 
Water,  running  two  or  three  Days,  that  by  waffl¬ 
ing  away  the  Earth  from  the  Stones,  it  may  dif¬ 
eover  the  Shoad.  If  they  find  any,  they  conclude 
there  is  Load  in  the  upper  Part  of  the  Hill,  or  at 
leaft  a  Squat.  Then  at  the  foot,  or  bottom  of  the 
Hill,  they  fink  what  they  call  an  EJf ay-hatch ,  i.  e. 
a  Hole  about  fix  Foot  long,  and  four  broad,  and 
always  as  deep  as  the  Shelf ;  and  if  they  find  no 
Shoad  there,  when  they  come  to  the  Shelf,  there 
is  none  to  be  expedled :  Tho’  fometimes  the  Shoad 
is  wafhed  clean  away,  when  you  come  within  two 
or  three  F oot  of  the  Load ,  which  then  lies  fo  much 
further  up  in  the  Hill.  But  if  they  find  Shoad, 
they  are  almoft  at  a  Certainty  ;  and  this  is  held  as 
an  infallible  Rule,  that  the  nigher  the  Shoad  lies  to 
the  Shelf,  the  nigher  the  Load  is  at  hand,  and  vice 
verfa. 

If  they  find  no  Shoad  in  the  firft  Hatch,  they  af- 
cend  ufually  about  twelve  Fathom,  and  then  fink 
another,  as  before ;  and  if  no  Shoad  appear  here, 
then  they  go  as  far  on  each  hand  fide-ways,  and 
fink  there,  as  before.  And  fo  they  afeend  pro- 
portionably  with  three  or  more  Hatches  (if  the 
Space  of  Ground  require  it)  as  it  were  in  Breaft, 
’till  they  come  to  the  top  of  the  Hill.  And  if  they 
find  no  Shoad  in  any  of  thefe  Hatches,,  farwel  to 
that  Hill. 

But  if  they  find  any  Shoad  in  any  Hatch ,  then 
they  keep  their  afeending  Hatches  from  thence  in  a 
Right-Line ;  and  as  they  draw  nearer  the  Load,  they 
leflen  the  firft  Proportion  of  twelve  Fathom  to  fix, 
or  yet  lefs,  as  Conjedture  diredts  them.  If  they 
find  Shoad  lying  near  the  Shelf  in  one  Hatch ,  and 
none  in  the  next  afeending,  they  conclude  they 
have  over-ffiot  the  Load,  and  then  they  fink  nigher 
that  Hatch ,  in  which  they  laft  found  the  Shoad. 
Sometimes  they  find  two  different  Shoads  in  the 
fame  Hatch,  at  different  Depths,  and  then  they 
have  a  Certainty  of  another  Load  above  the  former ; 
and  it  may  be  in  Training  up  to  the  fecond,  they 
meet  with  the  Shoad  of  a  third.  Some  Tinners 
affirm,  that  the  feven  Loads  may  lie  parallel  one 
to  another  in  the  fame  Hill,  but  yet  only  one 
Mafer-Load  ;  the  other  fix,  three  on  each  fide, 
being  the  lefler  Concomitants ;  and  fo  may  five  lie, 
three  are  common. 

Every  Load  hath  a  peculiar  coloured  Earth  or 
Grewt  about  it,  which  is  found  alfo  with  the  Shoad 
in  a  greater  Quantity,  the  nearer  the  Shoad  lies  to 
the  Load ;  and  fo  leffens  by  Degrees  to  near  a 
quarter  of  a  Mile’s  diftance ;  but  further  than 
that,  the  peculiar  Grewt  is  never  found  with  the 
Shoad.  A  Valiev 
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A  Valley  may  lie  fo,  at  the  Feet  of  three  feveral 
Hills,  that  they  may  find  three  feveral  D e ads ,  i.  e. 
common  loofe  Earth,  in  which  the  Shoad  lay,  and 
which  is  not  only  contiguous  to  the  Load:  This 
they  call  the  Run  or  Cajl  of  the  Country ,  or  of 
each  Hill  ;  and  the  Knowledge  of  this  is  very  ne- 
ceflary,  in  order  to  furer  Training  of  them  one  after 
another,  as  they  lie  in  order,  according  to  the  fore¬ 
going  Rules  of  Ejjay-Hatches ;  for  the  uppermoft 
will  direct  you  which  Hill  to  begin  firft. 

It  may  be,  after  they  have  trained  up  the  Hill, 
they  find  nothing  but  a  Bonny  or  Squat ,  which  like- 
wife  have  their  Shoad.  Their  Form  is  about  two 
or  three  Fathom  long,  and  half  as  broad,  few  larger 
and  molt  lefs :  Thefe  communicate  with  no  other 
Load  or  Vein,  neither  doth  it  fend  forth  any  of  its 
own,  but  is  entire  of  itfelf,  and  perhaps  will  go 
down  into  the  Shelf  five  or  fix  Fathom  deep,  and 
there  terminate. 

The  Manner  of  their  Digging  the  Ore,  is  thus : 

When  they  have  found  the  Load ,  and  laft  EJJay- 
Hatch,  ’tis  then  called  a  Tin-Jhaft ,  or  Tin-hatch , 
which  is  funk  down  about  a  Fathom,  and  then  is 
left  a  little  long  fquare  Place,  called  a  Shamble ;  and 
fo  they  continue  finking  from  Cajl  to  Cajl  (that  is, 
as  high  as  a  Man  can  conveniently  throw,  or  cajl 
up  the  Ore  with  a  Shovel)  ’till  they  either  find  the 
Load  to  grow  fmall,  or  degenerate  into  fome  fort 
of  Weed,  which  are  divers ;  as  Mundick ,  or  Maxy , 
corrupted  from  Marchafite ;  and  this  is  white,  yel¬ 
low,  and  green.  Daze ,  which  is  a  kind  of  glit¬ 
tering  Stone,  enduring  the  Fire,  of  different  Co¬ 
lours;  as  white,  black,  and  yellow:  Iremould , 
black  and  rufty  5  Caul ,  which  is  red,  differing  both 
from  Mundick  and  Daze ,  or  Spar  (enduring  the 
Fire)  which  Marchafite  will  not ;  Glijler,  which 
is  Blood-red  and  Black. 

Then  they  begin  to  make  a  Drift  three  Foot 
wide,  and  feven  Foot  high;  and  if  the  Load  be 
not  broad  enough  of  itfelf,  as  fome  are  fcarce  half 
a  Foot,  then  they  ufually  break  down  the  Deads, 
or  that  part  of  the  Shelf  which  contains  no  Me¬ 
tal,  but  enclofeth  the  Load ,  as  a  Wall  between  two 
Rocks,  and  then  they  begin  to  rip  the  Load  it¬ 
felf. 

The  Inftruments  they  ufe,  are,  1.  A  B'eele,  or 
CorniJJ)  Tubtier ,  i.  e.  double  Points  of  eight  or  ten 
Pounds,  fharpened  at  both  Ends,  Heeled  and  ho¬ 
led  in  the  Middle-  This,  in  a  hard  Country,  will 
laft  about  half  a  Year,  but  muft  be  new  pointed 
every  fourteen  Days. 

2.  A  Sledge ,  flat-headed,  from  ten  to  twenty 
Pound,  will  laft  about  feven  Years,  new  ordered 
once  a  Quarter,  3.  Gadds,  or  Wedges,  of  two 
Pounds,  well  fteeled  at  the  Points,  and  Four- 
fquare  ;  thefe  will  laft  three  or  four  Days,  , or  a 
Week  ;  and  then  muft  be  new  fharpened.  4.  Lad¬ 
ders.  5.  Wheelbarrows  to  carry  the  Deads •  and 
Ore  out  of  the  Drifts  or  Adits ,  to  the  Shambles. 
There  are  two  Shovel-men,  and  three  Beele-men, 
which  are  as  many  as  one  Drift  can  contain,  with¬ 
out  hindering  one  another.  The  Beele-men  rip 
the  Deads  and  Ore,  the  Shovel-men  carry  it  off, 
and  land  it,  by  calling  it  up  with  Shovels  from 
one  Shamble  to  another  ;  unlefs  where  there  is  a 
JVinder  with  two  Beetles  or  Buckets,  one  of  which 
comes  up  as  the  other  goes  down. 

It  is  -ufually  obferved,  that  the  Tin  Loads  run 
Eajl  and  JVefi,  and  then  they  conftantly  dip  to¬ 
wards  the  North ,  and  fometimes  as  much  as  three 


Foot  in. eight  perpendicular.  But  in  the  higher 
Mountains  of  Dartmoor ,  there  are  fome  confider- 
able  Loads  that  run  North  and  South ,  and  thefe 
dip  to  the  Eajl. 

Four  or  five  Loads  may  a  while  run  parallel  to 
one  another  in  the  fame  Hill,  as  hath  been  known 
in  Kingfon  in  Cornwall ,  and  then  turn  in  and 
meet  altogether  in  one  Hatch ,  and  after  feparate 
again,  and  run  parallel,  as  before. 

.  1  he  Breadth  of  Mafer-Loads  is  generally  from 
three  to  feven  Feet,  feldom  larger,  unlefs  where, 
feveral  Loads  unite,  and  make  a  Knot,  or  fend 
forth  Springs  and  Veins :  But  they  do  not  retain 
the  fame  Breadth  in  all  Places. 

The  Load  is  ufually  in  a  hard  rocky  Country , 
made  up  of  Metal ,  Spars ,  and  other  IVeeds ,  as  it 
were  all  along  in  a  continued  Rock ;  but  it  hath 
many  Veins  and  Joints. 

In  moft  Places  they  meet  with  Water  at  fome 
Feet  deep  from  the  Load ,  at  others  not  at  many 
Fathoms ;  it  runs  continually  through  the  Heart  of 
the  Load. 

When  it  begins  to  trouble  us,  we  begin  at  the 
Foot  of  the  Hill,  a  Drift  fcarce  half  fo  big  as  that 
of  the  Load,  and  work  it  on  a  Level,  ’till  we  come 
up  to  the  Load.  But  fvhere  they  have  not  this 
Convenience,  or  if  they  pafs  that  Level,  then  they 
are  forced  to  draw  it  up  with  Winders  and  Kee- 
bles,  or  force  it  up  with  Pumps.  Some,  but  very 
few  Pumps  may  be  dry.  They  obferVe,  that  when 
they  have  Water,  they  never  want  Air  fufficient 
for  Refpiration,  and  for  their  Candles  to  burn  in  ; 
yet  fometimes  in  a  foft  clayey  Country,  the  Air 
is  fo  condenfed,  as  to  become  in  a  manner  a  Dampy 
and  to  require  an  Air-Shaft  for  a  Vent:  which 
Damps  are  fometimes  enlarged  by  working  of  the 
Mundick  with  the  Ole. 

If  the  Country  be  not  ftrong  enough,  they  un¬ 
derprop  their  Drifts  with  Stemples  and  Wall-plates, 
placed  much  like  a  Carpenter’s  Square  on  the  one 
fide,  and  over-head. 

To  know  which  way  the  Load  inclines,  to  bring 
an  Adit,  or  to  fink  an  Air-Jhaft  in  the  defired  Place, 
the  Ufe  of  the  Dial  is  needful ;  which  they  call 
Plumming  and  Dialling,  and  is  thus  performed.  A 
fkilful  Perfon  firft  fallens  the  end  of  a  long  Line 
at  a  known  Place,  and  then  exactly  obferves  the 
Point  at  which  the  Needle  of  his  Dial  or  Compafs 
refts ;  and  at  the  next  Flexure,  or  Winding,  he 
makes  a  Mark  on  the  Line,  and  again  notes  the 
Poi?it  at  which  the  Needle  Hands  at  this  fecond 
Station ;  and  fo  he  proceeds  from  turning  to  turn¬ 
ing,  Hill  marking  the  Points  and  his  Line,  ’till  he 
comes  to  the  intended  Place.  Then  he  repeats  a- 
bove  ground  what  he  had  done  below,  and  his 
Dial  and  Line  leads  him,  ’till  he  come  exactly 
over  the  Place  where  he  ended  the  Mine . 

The  Manner  of  Dreffing  the  Tin,  is  thus: 

When  the  Ore  is  landed,  and  the  greater  Stone 
broken -at  the  top  of  the  Mine  by  the  Shovel-men,  'tis 
brought  on  Horfes  to  the  Stamping-  Mill, whence  the 
Ore  is  landed  at  the  Head  of  ths  Pafs,  (i.e.  two  or 
three  Bottom-boards,  with  two  Side-ones,  fet  Hope- 
wife)  in  which  the  Ore  Aides  down  into  the  Cof¬ 
fer  ;  but  that  it  may  not  tumble  down  all  at  once, 
there  is  placed  a  Hatch  nigh  the  lower  End  of  the 
Pafs,  (that  it  is  a  Thwart-board  to  keep  up  the  Ore.) 
Beneath  that,  comes  in  the  Cock-water  in  a  Trough  , 
cut  in  a  long  Pole,  which,  with  the  Ore  falls 
down  into  tine  Coffer,  (i.e.  a  long  Square- of  the 
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firmed  Timber,  three  Foot  long,  and  one  Foot  and 
half  over)  wherein  are  the  three  ulual  Lifters ,  pla¬ 
ced  between  two  drong  broad  Lones ,  having  two 
Braces ,  or  Thwart-pieces,  on  each  Side,  to  keep 
them  deady  as  a  Frame,  with  Stamper-Heads , 
weighing  about  thirty  or  forty  Pound  each  of  Iron, 
which  ferve  to  break  the  Ore  in  the  faid  Coffer. 
Thefe  Lifters ,  being  about  eight  Foot  long,  and 
half  a  Foot  fquare,  of  Heart  of  Oak,  and  having  as 
many  Timbers  or  Guiders  between  them,  are  lift¬ 
ed  up,  in  order,  by  double  the  Number  of  Tap- 
pels  (fadened  to  as  many  Arms,  palling  diametri¬ 
cally  to  a  great  Beam,  turned  by  an  Over-foot 
Water-wheel  on  two  Boulfers)  which  exa&ly,  but 
ealily  meet  with  the  Tongues  lb  placed  in  the  Lif¬ 
ters ,  as  that  they  quickly  Hide  from  each  other, 
differing  the  Lifters  to  fall  with  great  Force  on  the 
Ore ,  thereby  breaking  it  into  fmall  Sand,  which 
is  walhed  out  by  the  Cock-water,  thro’  a  Brafs 
Grate,  holed  very  thick,  and  placed  within  two 
Bars  of  Iron  at  one  End  of  the  Coffer,  into  the 
Launder ,  i.  e.  a  Trench  cut  out  in  the  Floor,  eight 
Foot  long,  and  ten  over,  and  dopped  at  the  other 
End  with  a  Turf;  fo  that  the  Water  runs  away, 
and  the  Ore  finks  to  the  Bottom  ;  which,  when 
full,  is  taken  up  and  emptied  with  a  Shovel. 

The  Stamping-Mill  is  thus  contrived  to  go  two 
Hours,  or  more,  after  they  give  over  attending  it. 
There  is  a  Tiller ,  or  long  Pole,  fadened  without  at 
one  End  to  the  Slew  or  Ponder ,  i.  e.  that  loofe  and 
lad  Part  of  the  Trough,  that  conveys  the  Stream 
to  the  Overlhot- Wheel.  Then,  at  the  other  End, 
there  is  tied  a  Ihort  Rope,  with  a  tranfverfe  Stick 
at  the  End  of  it,  curioully,  but  Trap- ways,  hitched 
at  both  Ends,  under  two  little  Pins,  fadened  in 
the  Lones  for  that  Purpofe:  There  is  another  Pin 
fet  in  one  of  the  Lifters ,  at  fuch  an  exadl  Height, 
as  that  if  there  be  no  Ore  in  the  Coffer,  to  keep 
that  Lifter  high  enough,  the  purpofed  Pin,  in  de¬ 
fending,  knocks  out  the  Water,  carrying  it  quite 
over  the  Mill-wheel  ;  fo  that  when  the  Coffer  is 
emptied,  the  Mill  reds  of  courfe.  The  Launder 
is  divided  into  three  Parts,  the  Fore-head,  the 
Middle,  and  the  Tail.  That  Ore  which  lies  in 
the  Fore-head ,  or  within  one  Foot  and  a  half  of  the 
Grate,  is  the  bed  Tin,  and  is  taken  up  in  a  Heap 
apart;  the  Middle  and  Tail  is  another  Heap, 
which  is  accounted  the  word.  This  latter  Heap 
is  thrown  up  by  the  Trambling  Buddie ,  that  is,  a 
long  fquare  Tye  of  Boards,  or  Slate,  about  four 
Foot  deep,  fix  long,  and  three  over  ;  wherein 
Hands  a  Man  with  a  Trambling-fhovel  in  his  Hand, 
to  cad  up  the  Ore ,  about  an  Inch  thick,  on  a  long 
fquare  Board,  jud  before  him,  and  as  high  as  his 
Middle,  which  is  called  the  Buddle-head ;  and  with 
the  Edge  of  his  Shovel,  he  dexteroufly  cuts  and  di¬ 
vides  it  long-ways,  in  refpeft  of  himfelf,  about 
half  an  Inch  afunder ;  in  which  little  Cuts,  the 
Water  coming  gently  from  the  Edge  of  an  upper 
plain  Board,  carries  away  the  Filth,  and  lighter 
Part  of  the  prepared  Ore  fird,  and  then  the  Tin 
immediately  after,  all  falling  down  into  the  Bud¬ 
die  ;  whefe,  with  his  bare  F oot,  he  fmooths  it  tranf- 
verfely,  to  make  the  Surface  the  plainer,  that  the 
Water,  and  other  Heterogeneous  Matter,  may, 
without  Lett,  pafs  away  the  quicker. 

When  this  Buddie  grows  full,  they  take  it  up  ; 
here  didinguifhing  again  the  Fore-head  from  the 
Middle  and  T ails,  which  are  tr ambled  over  again  : 
But  the  Fore-head  of  this ,  with  the  Fore-head  of 
the  Launder ,  are  trambled  in  a  fecond  Buddie,  but 


not  different  from  the  fird.  In  Jfke  manner,  the 
Fore-head  of  this  being  likewife  feparated  from  the 
two  other  Parts,  is  carried  to  a  third ,  or  the  draw¬ 
ing  Buddie ;  whofe  Difference  from  the  red  is  only 
this,  that  it  hath  no  Tye ,  but  only  a  plain  Hoping 
Board,  whereon  ’tis  once  wafhed  with  the -Tram- 
bling-foovel ,  and  fo  it  new  names  the  Ore  Black 
Tin ,  /.  e.  fuch  as  is  compleatly  ready  for  the  Blow- 
ing-Houfe. 

There  is  alfo  another  more  curious  Way,  called 
Sizing ;  that  is,  indead  of  a  Drawing  Buddie , 
they  ufe  a  Hair-fieve,  through  which  they  lift  the 
Ore,  cading  back  the  Remainder  into  the  Tails, 
and  new  trambling  it. 

After  the  fecond  trambling  it,  they  take  that 
Fore-head  in  the  fecond  Buddie ,  and  dilve  it(i.e. 
putting  it  into  a  Canvas-fieve,  in  a  large  Tub  of 
Water,  and  fhaking  it  ludily)  fo  that  the  Filth 
gets  over  the  Rim  of  the  Sieve,  leav  ',ng  the  Black 
Tin  behind,  which  is  put  into  Hogfheads,  covered 
and  locked,  ’till  the  next  Blowing. 

The  Tails  of  both  Buddies ,  after  two  or  three 
T ramblings,  are  cad  out  into  the  fird  Strake  or 
Tie  (which  is  a  Pit  made  purpofely  to  receive  them) 
and  what  over- fmall  Tin  elfe  may  wafh  away  in 
Trambling. 

There  are  commonly  three  or  four  of  them  fuc- 
ceflively,  which  contain  two  forts  of  Tin,  the  one 
which  is  too  fmall,  the  other  too  great.  The  lat¬ 
ter  is  new  ground  in  a  Craze-mill  (which  is  jud  like 
a  Grid-mill,  with  two  Stones,  an  upper  and  an  un¬ 
der  )  and  after  that,  trambled  in  order.  The  for¬ 
mer,  by  reafon  of  its  exceeding  Smallnefs,  is  dreff- 
ed  on  a  Reck,  or  Frame  of  Boards,  about  three 
Foot  and  a  half  broad,  and  fix  long,  and  which 
turns  upon  two  Iron  Pins,  fadened  in  both  ends, 
and  the  whole  placed  between  two  Pods ;  fo  that 
it  hangs  in  an  /Equilibrium,  and  may,  like  a  Cra¬ 
dle,  be  moved  eafily  either  way  with  the  Shovel 
and  Water. 

Blowing  of  Tin. 

When  they  perceive  much  Mundick  in  their  Tin, 
which  makes  it  brittle  and  hard,  they  are  neceffitated 
to  burn  away  the  Weed  in  a  Tin  Kiln.  This  Kiln 
is  four-fquare,  and  at  the  top  hath  a  large  Moor- 
done  about  fix  Foot  long,  and  four  broad  ;  in  the 
middle  of  which  is  a  fquare  Hole  of  about  half  a 
Foot  in  Diameter  :  About  a  Foot  beneath  this 
Stone,  is  placed  another,  which  is  not  fo  long  by 
half  a  Foot ;  becaufe  it  mud  not  reach  the  inner- 
mod,  or  back  part  of  the  Wall,  which  is  the  open 
Place,  through  which  the  Flame  afeends  from  a 
lefler  Place  below  that,  where  a  very  drong  Fire  of 
Furze  is  condantly  made.  The  Fore-part  is  like  a 
common  Oven  ;  but  near  the  back,  on  one  fide,  there 
is  another  little  fquare  Hole.  When  the  Kiln  is 
throughly  heated,  the  black  Tin  that  is  to  be  burnt, 
is  laid  on  the  T op-done,  and  as  much  of  it  is  cad 
down  by  the  fquare  Hole,  on  the  fecond,  or  Bot¬ 
tom-done,  as  will  cover  it  all  over,  about  three  or 
four  Inches  thick.  Then  the  Hole  at  the  top  is 
immediately  covered  with  green  Turfs,  that  the 
Flame  may  reverberate  the  dronger  ;  and  a  Rake- 
man,  with  an  Iron  Cole-rake,  condantly  fpreads 
and  moves  the  Tin,  that  all  parts  of  the  Mundick 
may  get  uppermod  of  the  Tin,  and  fo  be  burned 
away ;  which  we  certainly  know  by  this,  that  then 
the  Flame  will  become  yellow  (as  ufual)  and  the 
Stench  leilened  :  for  whild  the  Mundick  behind 
burns,  the  Flame  is  exceeding  blue.  Then  with 
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the  Rake  he  thrufts  it  down  at  the  open  Place 
into  the  open  Fire,  and  receives  a  new  Supply 
of  Tin  from  above.  Now  when  the  Place  be¬ 
neath,  where  the  Fire  is  made,  grows  full  of  Tin, 
Coals,  and  Afhes,  with  the  Rake  he  draws  it  forth 
with  the  Coals  at  the  little  fquare  Hole,  on  the 
one  Side,  near  the  Back  ;  where  the  Ore,  fiery 
hot  and  red,  lies  in  the  open  Air  to  cool ;  which  it 
Will  fcarce  be  in  three  Days,  becaufe  of  the  Coals 
that  lie  hid  in  it ;  but  when  they  cannot  ftay  fo 
long,  they  quench  it  with  Water,  and  it  is  like 
Mortar.  And  whether  it  cool  of  itfelf,  or  be 
quenched,  they  mull  new  tramble  it,  or  wafli  it, 
before  ’tis  put  into  the  Furnace  ;  which  is  no  other 
than  an  Alman-Furnace. 

Moor-Tin ,  or  fuch  as  is  digged  up  in  the  Moors , 
runs  or  melts  beft  with  Moor- coal  charked  ;  but  o- 
ther  Tin,  which  lies  in  the  Country,  runs  beft  with 
an  equal  Proportion  of  Charcoal  and  Peat  (or 
Moor-coals)  for  the  firft  Running:  but  when  they 
re- melt  their  Slugs,  then  they  ufe  Charcoal. 
When  all  is  melted  down,  and  re-melted,  there 
fometimes  remains  a  different  Slug  in  the  Bottom 
of  the  Float,  which  they  call  Mount-egg ;  and 
this  is  moftly  an  Iron  Body,  tho’  of  a  Tin  Co¬ 
lour  ;  as  was  tried,  by  applying  one  of  the  Poles 
of  a  Load-ftone  to  it,  which  it  quickly  attrafted, 
tho’  not  fo  ftrongly  as  Iron. 

Tho’  Tin,  for  the  moft  part,  be  made  from  the 
Stones,  in  which  it  is  incorporated,  yet  ’tis  fome- 
times  mixed  with  a  gravelly  Earth,  fometimes 
white,  but  ufually  red  ;  from  whence  ’tis  eafily 
feparated  by  bare  Wajhing.  This  gravelly  Tin  is 
called  Fry  an  Tin ,  and  has  fcarce  half  the  Good- 
nefs  of  the  other. 

The  Mundick  Ore  is  ufually  difeovered  by  its 
Glittering,  yet  fad-coloured  Brownnefs,  where¬ 
with  it  will  loon  difcolour  their  Fingers.  This  is 
faid  to  nourifh  the  Tin  ;  and  yet  they  fay  where 
much  Mundick  is  found,  there  is  little  or  no  Tin. 
Certain  it  is,  that  if  there  be  any  Mundick  left  in 
melting  the  Tin,  it  makes  it  thick  and  curdy  ; 
that  is,  not  fo  dudtile  as  other  wife.  The  Mun¬ 
dick  feems  to  be  a  Kind  of  Sulphur  ;  for  Fire  only 
feparates  it  from  the  Tin,  and  evaporates  it  into 
Smoke. 

The  Cornijh  Diamonds  lie  intermixed  with  the 
Tin-Ore ,  and  fometimes  on  Heaps  ;  they  are  hard 
enough  to  cut  Glafs  ;  and  fome  of  them  are  of  a 
tranfparent  red,  and  have  the  Luftre  of  a  deep 
Ruby.  They  feem  to  be  only  a  fine  hard  Spar. 

The  beft  Tin  Ore  is  that  which  is  in  Sparks, 
and  next  to  this,  that  which  hath  bright  Spar  in  it. 
The  Furnace  where  they  melt,  and  from  whence 
they  caft  their  Tin,  they  call  a  Blowing- Houfe.  See 
alfo  Mr.  Ray's  Colle&ion  of  Englijl:  Words. 

TINCTURE,  the  Heralds  call  the  Colours  in 
an  Efcutcheon,  or  Coat  of  Arms,  Tinctures. 

TINCTURE,  in  Chymiftry,  is  a  Diflblution 
of  the  more  fine,  and  volatile  Parts  of  a  mix’d  Body 
in  Spirit  of  Wine,  or  fome  fuch  proper  Menftruum. 
The  Matter  is  bruifed  in  a  Mortar,  and  then  put 
into  a  Matrafs,  and  on  it  the  Spirit  of  Wine 
(ufually)  is  poured  to  the  Height  of  two,  or  three 
Fingers  above  it :  Then  the  Glafs  is  clofe  ftopp’d 
and  fet  in  Digeftion  in  a  Sand- Heat  for  four  or 
five  Days,  till  the  Spirit  is  well  impregnated,  and 
hath  received  an  high  Colour,  or  Tindture  from 
the  Matter.  Thus  the  Tindure  of  Cinnamon, 
and  all  Odoriferous  Vegetables  are  drawn. 
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And  when  Tindures  are  drawn  from  Minerals, 
or  Metals ;  this  Spirit  is  the  common  Menftruum 
made  ufe  of. 

TINNITUS  Aurium,  is  a  certain  Buzzing,  or 
Tingling  in  the  Ears,  proceeding  from  Obftrudion, 
or  fomething  that  irritates  the  Ear,  whereby  the 
Beating  of  the  Arteries,  and  the  Drum  of  the 
Ear  is  highly  verberated  ;  whence  arifes  a  Buz¬ 
zing,  or  Noife. 

TIP-STAVES,  are  the  Warden  of  the  Fleet’s 
Officers,  attending  the  King’s  Courts  with  a  paint¬ 
ed  Staff,  for  taking  into  Cuftody  fuch  Perfons  as 
are  committed  by  the  Court ;  and  to  attend  fuch 
Prifoners  as  go  at  large  by  Licence.  By  this  Name 
alfo  are  the  Judges  Officers  called,  who  carry  a 
Rod,  or  Staff,  tipped  with  Silver,  and  take  charge 
of  fuch  Prifoners  as  are  either  committed,  or  turn¬ 
ed  over  at  the  Judges  Chambers. 

TIRE,  or,  as  the  Seamen  pronounce  it,  Teer  of 
Guns,  are  a  Rank  of  them  placed  along  a  Ship’s 
Side,  either  above,  upon  Deck,  or  below  :  The 
former  of  which,  are  called  the  upper  Tire  of  Guns ; 
the  latter,  the  lower  Tire.  There  is  alfo  in  fome 
Ships  half  a  Tire  on  the  Fore-decks ,  and  Half- decks, 

TlTE,  the  Seamen  fay  a  Ship  is  Tight ,  or  Tite> 
when  fhe  is  fo  ftaunch  as  to  let  in  but  very  little 
Water;  and  this  is  known  by  the  Smell  of  the 
Water  pump’d  out ;  for  if  fhe  letin  but  little  Wa¬ 
ter,  it  will  alwTays  ftink,  otherwife  not. 

TITILLATION,  is  that  Senfation  we  have  in 
any  Part  of  the  Body  when  tickled. 

TITLE  of  Entry ,  is  when  one  feifed  of  Land 
in  Fee ,  makes  a  Feoffment  thereof  on  Condition, 
and  the  Condition  is  broken  ;  after  which  the  Fe- 
offer  hath  Title  to  enter  into  the  Land,  and  may 
do  fo  at  his  Pleafure,  and  by  his  Entry  the  Free¬ 
hold  fhall  be  faid  to  be  in  him  prefently  :  And  ’tis 
called  Title  of  Entry ,  becaufe  he  cannot  have  a 
Writ  of  Right  againft  his  Feoffee  upon  Condition, 
for  his  Right  was  out  of  him  by  the  Feoffment, 
which  cannot  be  reduced  with  Entry ,  and  the  E%* 
try  muft  be  for  the  Breach  of  the  Condition. 

TITUBATION,  in  Agronomy,  a  Kind  oJLi- 
bration  or  Shaking,  which  the  ancient  Aftronomers 
attributed  to  the  cryftalline  Heavens,  to  account 
for  certain  Inequalities  they  obferved  in  the  Mo¬ 
tions  of  the  Planets. 

TMESIS,  is  a  Figure  in  Grammar,  where¬ 
by  a  compound  Word  hath  its  Parts  feparated  from 
one  another,  by  the  Interpofition  of  fome  other 
Word,  as  in  this  of  Terence . 

Ejkta:  meo  cunque  ammo  lubitum  ejl  facer e. 

Where  Spuce  and  cunque ,  are  divided  by  putting 
meo  between  them. 

TOD  of  Wool ,  is  a  Weight  mentioned  in  1 2  Car. 
cap.  23.  containing  28  Pound,  or  2  Stone  Weight. 

TOFT,  T of  turn  in  the  Law  fignifies  a  Mef- 
fuage,  or  rather  perhaps  a  Place  where  a  Mef- 
fuage  ftood  :  ’Tis  a  Word  much  ufed  in  Fines. 

TOISON  d’Or ,  (French)  the  Term  in  Heraldry 
for  a  golden  Fleece,  which  is  fometimes  bom  in 
a  Coat  of  Arms. 

TOLL,  or  Tholl,  in  Common  Law,  hath  two 
S'gnifications.  Firft,  It  is  ufed  for  a  Liberty  to 
buy  and  fell  within  the  Precin&s  of  a  Manor. 
Secondly,  For  a  Tribute  or  Cuftom  paid  for  Paf- 
lage,  &c.  Some  interpret  it  to  be  a  Liberty  as 
well  to  take  as  to  be  free  from  Toll ;  for  they 
who  are  Enfeoffed  with  Toll ,  are  Cuftom-free. 
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TOLT,  is  a  Writ,  whereby  a  Caufe  depending 
in  a  Court-Baron,  is  removed  to  the  County-Court ; 
and  is  fo  called,  becaufe  it  does  Toller e  loquelam , 
from  the  one  Court,  to  another. 

TOMENTUM,  properly  fignifies  Flocks,  or 
Locks  of  Wool ;  but  by  Botanifts  ’tis  ufed  for  that 
foft  Downy  Matter  which  grows  on  the  Tops  of 
fome  Plants  ;  which  therefore  are  denominated 
from  hence  ;  as  Gramett  Tomentofum ,  Carduus  To - 
mentofus ,  &c. 

TOMETICA,  [ref/jSTix.ci  of  Ti'fAw,  Gr.  to  cut\ 
the  lame  with  Attenudntia. 

TOMICE,  the  Art  of  Carving  in  Wood,  or 
Ivory.  The  Artift  in  this  Work  was  called  De¬ 
fector. 

TOMOTOCIA,  [of  twh,  Gr.  a  Section,  and 
Gr.  a  Birth ,]  the  fame  with  Hyjlerotomia . 
Blanchard. 

TOMPION,  is  the  Stopple  of  a  Great  Gun  or 
Mortar,  being  made  of  Wood,  and  put  into  the 
Mouth,  to  keep  out  Rain  ;  alfo  in  loading,  of  a 
Mortar,  there  is  a  Tompion  of  Wood,  which  is  fit¬ 
ted  exadlly  to  the  Bore  of  the  Piece  at  the  Mouth 
of  the  Chamber,  and  this  is  drove  in  hard  after  the 
Powder,  and  the  Bomb  is  placed  upon  it. 

TONIC,  in  Phyfck ,  a  Term  apply’d  to  a  cer¬ 
tain  Motion  of  the  Mufcles,  in  which  the  Fibres 
being  extended,  continue  their  Extenfion  in  luch 
manner,  as  that  the  Part  feems  immoveable,  tho’ 
it  is,  in  Reality,  in  Motion. 

TONDINO,  a  Term  in  Architecture.  See 
AJlragal. 

TONE,  a  Term  in  Mufick,  fignifying  a  certain 
Degree  of  Elevation,  or  Depreflion  of  the  Voice, 
or  fome  other  Sound.  Mufuians  commonly  deter¬ 
mine  it  to  be  the  fixth  Part  of  an  O  Clave,  in  which 
Senfe,  the  O  Clave  is  faid  to  be  compofed  of  Five 
Tones ,  and  two  Semi-tones-,  and  the  Tone  to  be  the 
Difference  between  the  fourth  and  fifth.  A  Tone , 
or  whole  Note,  is  divided  into  nine  Particles,  call’d 
Comma's ,  five  of  which  are  afiigned  to  the  greater 
Semi-tone ,  and  four  to  the  leffer. 

TONICA,  are  thofe  Things  which  being  exter¬ 
nally  applied  to,  and  rubb’d  into  the  Limbs, 
ftrengthen  the  Nerves  and  Tendons.  Blanchard. 

TONGUE  Grafting ,  is  a  way  of  Grafting  in 
Roots,  thus :  The  Root  is  cut  floping  about  an 
Inch  in  length,  and  the  Graft  as  much,  both  very 
fmooth  ;  then  each  is  cleft  an  Inch  in  length  alfo, 
and  then  they  are  made  to  enter  into  one  another, 
fo  that  the  Sap  of  the  Graft  may  join  to  that  of  the 
Root  as  much  as  can  be.  Lap  the  jointed  Part  a- 
'  bout  with  a  little  Hemp,  or  Flax  Hurds,  and  fet 
the  Root  fo  grafted  into  the  Ground,  about  ten  or 
twelve  Inches  deep,  fo  as  the  Joint  may  be  about 
four  Inches  at  leaft  covered  under  the  Earth,  that 
it  may  not  be  bared  at  any  time,  but  kept  moift  by 
the  Earth.  The  Root  you  graft  on,  may  be  a 
piece  of  the  Root  of  an  Apple  or  Pear-tree,  about 
fix  Inches  in  length  ;  it  fhould  not  be  lefs  than  the 
Graft,  but  it  may  be  bigger  ;  but  ’tis  belt  when 
they  are  both  of  the  fame  fize.  Vid.  Philofophical 
TranfaClions ,  N°.  95. 

About  twenty-nine  Years  ago,  faith  Mr.  Lewis , 
who  communicated  the  Method  above,  I  fowed  a 
Bed  of  Apple-kernels  in  March ,  the  Spring  follow¬ 
ing  I  plucked  up  forty  of  thele  Seedlings,  grown  to 
the  thicknefs  of  a  fair  Graft ;  I  grafted  them  in 
this  manner  of  T-ongue  Grafting ,  and  planted  them 
again  :  they  all  grew,  and  four  of  them  bear  Fruit  to 
perfection  that  Year  5  fo  that  in  a  Y  ear  and  a  half, 


from  an  Apple-kernel  I  had  ripe  Fruit.  Some  of 
thefe  Trees  will  now  bear  two  Quarters  of  Apples 
upon  a  Tree,  and  are  bigger  than  moll  of  thofe 
Trees  among  which  they  Hand,  which  coll  twelve 
Pence  a  Tree,  when  thefe  were  Kernels.  1  con¬ 
ceive,  faith  he,  that  Plums,  Cherries,  Apricocks, 
Peaches,  and  all  forts  of  Fruit-Trees,  may  be  thus 
raifed. 

TONNAGE,  is  a  Cullom  or  Impoll  paid  to 
the  King,  for  Merchandife  carried  out,  or  brought 
in  Ships,  and  luch  like  Veffels,  according  to  a  cer¬ 
tain  Rate  upon  every  Tun. 

TONSILL/E,  the  Almonds  of  the  Ears,  as  they 
are  vulgarly  call’d ,  are  two  Glands  feated  at  the 
Root  of  the  Tongue,  on  each  Side  of  the  Uvula , 
and  at  the  Top  of  the  Larynx ,  covered  with  the 
common  Membrane  that  inverts  all  the  Mouth. 

Dr.  Wharton  fays ,  That  tho’  they  feem  two,  yet 
they  are  really  but  one,  being  continued  to  one 
another  by  a  thin  and  broad  ProduClion,  which  is 
of  the  fame  glandulous  Subftance  with  themfelves. 
He  fays,  they  are  of  a  yellowilh  Colour,  and  com¬ 
pares  their  Subftance  to  concreted  Honey,  only 
they  are  of  a  more  firm  Conliftency,  but  they 
look  fandy  like  it:  They  have  fmall  Veffels  from 
the  Jugular  Veins  and  Arteries ,  and  Nerves  from 
the  fifth  Pair. 

They  have  each  a  large  oval  common  Du£l,  or 
Sinus  that  opens  into  the  Mouth  fo  wide  in  an  Ox, 
that  one  may  put  the  Tip  of  the  little  Finger  into 
it.  Into  this  many  leffer  open,  and  by  a  Difcharge 
into  the  Mouth,  &c.  the  Liquor  that  is  feparated 
in  the  Gland. 

Fallopius  hath  obferv’d  this  Aperture,  or  Sinus,  to 
look  like  a  fmall  Ulcer  wrhen  the  Gland  has  been 
fwelled,  and  fometimes  by  unskilful  Perfons,  to 
have  been  treated  as  fuch,  when  it  has  only  been 
forced  to  gap  a  little  too  much  through  the  too 
plentiful  Defluxion  of  Humours  upon  the  Gland. 

The  Ufe  of  thefe  Glands  was  by  the  Ancients 
fuppofed  to  be  only  to  feparate  a  certain  mucous, or 
pituitous  Matter  from  the  Blood,  for  the  moiften- 
ing,  and  lubricating  of  the  Larynx ,  Tongue,  Fau¬ 
ces,  and  Gullet :  But  Dr.  JVharton ,  and  as  many 
as  attribute  a  fermentative  Quality  to  the  Saliva , 
aferibe  a  more  noble  Ufe  to  them ;  viz.  to  make  a 
Ferment  to  further  the  Concodlion  of  the  Stomach: 
Yea,  Dr.  JVharton  (but  I  think  miftakingly)  thinks 
that  they  are  the  chief  Inftrument  of  Tafte. 

TOP,  of  a  Ship ,  is  a  round  Frame  of  Boards 
lying  upon  the  Crofs-trees  near  the  Head  of  the 
Mart:  Here  they  furle  or  loofe  the  Top-fail,  lAc. 

TOP-ARMOURS,  are  a  kind  of  Cloths  hung 
about  the  Round-tops  of  the  Marts  for  fhow  ;  and 
alfo  to  hide  the  Men  which  are  in  the  top  in  a 
Fight,  w7ho  lie  there  to  fling  Stink-pots,  &c.  or  to 
fire  iinall  Shot  down  on  the  Enemy  in  cafe  of 
Boarding. 

TOP-GALLANT-Tfo/?;  of  a  Ship  are  two, 
viz.  Maintop-gallant- Majl ,  and  Foret  op- gallant  - 
Maf :  And  thefe  two  are  fmall  round  Pieces  of 
Timber,  fet  on  their  refpedlive  Top-majls ;  on  the 
Top  of  which  Marts  are  fet  the  Flag-ftaffs,  on 
wdiich  the  Colours,  as  Flags,  Pendants,  &c.  hang. 

TOP-MASTS  of  a  Ship  are  Four  ;  which  are 
made  fart,  and  fettled  into  the  Heads  of  the  Main- 
majl ,  Fore -majl,  Mifen-majl ,  and  Boltfprit  re- 
fpedtively. 

TOP-ROPES,  are  thofe  with  which  the  Top- 
majls  are  fet,  or  ftruck.  They  are  reeved  thro’  a 
great  Block,  which  is  ieized  on  one  fide  under  the 
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Cap,  and  then  they  are  reeved  thro’  the  Heel  of  the 
Top -m aft ,  where  is  a  Brafs  Shiver  placed  athwart 
Ships ;  after  this  they  are  brought  up  and  fattened 
on  either  fide  the  Cap  with  a  Ring  :  The  other  part 
of  them  comes  down  by  the  Ties ,  and  fo  is  ree¬ 
ved  into  the  Knight-head.  ;  and  when  it  is  to  be 
heaved,  is  brought  to  the  Capjlan.  Thefe  Top- 
ropes  belong  only  to  the  Main ,  and  Fore-jnaJl. 

TOPHUS  Gr.]  is  a  ttony  Concretion 

in  any  part  of  an  Animal  Body  ;  which  is  alfo 
frequently  called  Tophaceous  Matter. 

TOPICK  [rcmKoii  tf  Gr.  a  Place ]  in 

Medicine  fignifies  what  is  outwardly  applied  to 
the  Patient’s  Body,  to  cure  him  of  his  Diftemper. 

TOPICK,  in  Logick ,  is  a  Ground ,  or  Subject 
on  which  to  found,  or  from  whence  to  draw  an 
Argument  in  Deputation. 

TOPINARIA,  is  the  fame  with  Talpa.  Blan¬ 
chard. 

TOPOGRAPHY  rrez’rjypc'P/ei  of  ,  a  P laCC , 

and  ypaQiu  a  Defcription ,  Gr.]  is  a  particular  De- 
fcription  of  forne  fmall  quantity  of  Land,  fuch  as 
that  of  a  Manor,  or  particular  Eftate,  &c.  or  fuch 
as  Surveyors  fet  out  in  their  Plots,  or  make  a 
Draught  of,  for  the  Satisfaction,  and  Information 
of  the  Proprietors. 

TOPPING  the  Lifts,  is  the  fame  as  haling  the 
Top-fail  Lifts;  and  therefore  they  fay  Top  a  Star¬ 
board ,  or  Top  a  Port ;  that  is,  hale  upon  the  Star¬ 
board  or  Larboard  Lift.  See  Lifts. 

TORCE,  a  Term  in  Heraldry  for  a  Wreath  ; 
which  fee. 

TORCULAR  Herophili  in  Anatomy,  is  that 
Place  where  the  four  Cavities  of  the  Dura  Mater , 
or  Thick  Skin  of  the  Brain  are  joined. 

TORE,  or  Torus  in  Architecture,  or  as  ’tis 
fometimes  fpelt  Thore ,  is  that  round  Ring  which 
encompaiies  in  the  Column,  between  the  Plinth  and 
the  Lijl.  This  is  the  third  Member  of  the  Bafe 
of  a  Column  ;  it  i'eems  like  a  round  Cufhion,  fwel- 
ling  out  with  the  Weight  of  the  Incumbent  Pillar. 

TOREUMATOGRAPHY  [of  and 

ypoicp*  to  dejcribe ,  Gr.]  the  Knowledge,  or  rather 
the  Defcription  of  ancient  Sculpture,  and  Bajfo 
Relievo. 

TOREUTICE  [r  of  Tcple Gr,  to  bore 
through ,  or  of  rap*©-,  Gr.  a  Lath ]  that  part  of 
Sculpture,  called  turning. 

TORRICELLIAN  Experiment,  fo  called  from 
its  Author,  and  Inventor  Torricellius  an  Italian  ; 
is  when  a  Glafs  Tube  of  about  3  Foot  in  Length, 
and  C  of  an  Inch  Bore  being  fealed  (or  clofed  in 
the  Fire)  at  one  end,  is  at  the  other  quite  filled 
with  Quick-filver  ;  and  then  being  flopp’d  with  the 
Finger,  hath  its  unfealed  end  thruft  down  under 
the  Surface  of  fome  Quick-filver,  contained  in  a 
Vefiel;  and  then  the  Finger  being  removed  from 
the  Orifice,  and  the  Tube  put  into  an  ereCt  Po- 
flure,  the  Mercury  will  defcend,  or  run  out  ’till  it 
remain  in  the  Tube,  to  the  Height  of  between  28 
and  31  Inches,  leaving  in  the  top  of  the  Tube  an 
apparent  empty  Space. 

This  Quick-filver,  thus  fufpended,  hath  been 
found  to  encreafe  or  lefl'en  its  Height  in  the  Tube, 
according  as  the  Weather  alters  ior  dry  or  wet  ; 
and  therefore  when  hung  in  a  Frame  with  a  Plate 
of  Divifions  for  this  purpofe,  ’tis  called  the  Quick- 
filver  Weather-glais,  th t  Mercurial  Barometer,  or 
Barofcope  ;  which  Words  fee. 

That  the  Caufe  of  the  Sufpenfion  of  the  Mer¬ 
cury  in  this  Tube,  is  occafioned  by  the  Weight  of 


the  Atmofphere  incumbent  on  the  Orifice  of  the 
Tube,  and  the  ftagnant  Mercury  in  the  Bafon 
over  it,  is  the  received  Opinion,  and  feems  pro¬ 
ved  by  thefe  Experiments  and  Reafons. 

Firtt,  That  when  a  Tube,  in  which  this  Torri¬ 
cellian  Experiment  is  duly  made,  is  placed  (Cittern 
and  all)  in  the  Receiver  of  the  Air-pump  ;  after 
one  Sudlion  the  Mercury  will  defcend,  and  fo  flill 
will  it  go  lower  and  lower  at  every  Sudion  of  the 
Air  out,  ’till  at  laft  the  Surface  of  the  Mercury 
within  the  Tube,  will  be  a  very  little  higher  than 
that  which  is  in  the  Bafon  :  But  as  loon  as  the  ex¬ 
ternal  Air  is  let  into  the  Receiver  again,  it  will  by 
its  Spring  (which  is  always  equal  to  the  Gravity 
of  the  Atmofpheie)  fo  prefs  on  the  Surface  of  the 
Mercury  in  the  Cittern,  as  to  force  it  up  again  into 
the  Tube  with  fuch  Violence  as  will  endanger 
breaking  it,  and  it  will  (when  quiet)  regain  near 
its  former  Height  in  the  T ube. 

2.  It  hath  been  found  by  repeated  Trials,  that 
the  included  Mercury  will  fink  if  the  Tube  be  car¬ 
ried  up  to  the  Top  of  an  high  Hill,  or  up  but  to 
the  Top  of  an  high  Tower,  Steeple,  &c.  the  Rea- 
fon  of  which  appears  to  be,  that  the  Column  of 
incumbent  Air  which  preil'ed  upon  it  before,  being 
now  leflen’d  in  Length  by  the  Altitude  of  the  Hill, 
mutt  needs  gravitate  let's  than  at  the  Bottom,  and 
confequently  cannot  bear  the  Mercury  up  fo  high 
in  the  Tube.  And  this  Mr.  Boyle  takes  to  be  a 
Kind  of  Experimentum  Crucis ,  determining  plainly 
the  Caufe  of  the  Mercury’s  Sufpenfion. 

3.  If  after  the  Experiment  is  made,  and  the 
Mercury  fettled,  you  lift  the  T ube  out  of  the  ftag¬ 
nant  Mercury,  the  external  Air  will  prefs  in  with 
that  Violence,  and  drive  the  Mercury  up  to  the 
Top  of  the  Tube  fo  forcibly,  as  will  endanger  the 
breaking  out  of  the  fealed  End. 

TORNADO,  is  the  Name  given  by  the  Sea¬ 
men  for  a  violent  Storm  of  Wind,  and  fometimes 
followed  by  Rain;  it  ufually  fwifts  or  turns  a- 
bout  to  almoft  all  Points  of  the  Compafs,  whence 
I  fuppofe  its  Name. 

T ORRENT,  in  Geography ,  an  impetuous  Stream 
of  Water,  which  falls  fuddenly  from  Mountains 
wherein  great  Rains  have  been,  or  an  extraordina¬ 
ry  Thaw  of  Snow. 

TORRID  Zone.  See  Zone. 

TORRIFIED,  i.  e.  Roafted,  it  was  formerly  the 
ufual  way  to  Torrifie  Opium,  or  roaft  it  againft 
the  Fire,  before  any  Medicinal  Preparation  was 
made  with  it,  in  order  to  get  out  fome  malignant 
Parts  that  they  fanfied  were  in  it  before  :  But  by 
this  Means  its  volatile  Spirits  and  Sulphur  in 
which  its  great  Virtue  confifts  were  evaporated 
and  deftroyed.  And  indeed  ’tis  found  by  Expe¬ 
rience,  that  in  moll  Cafes  Crude  Opium  is  better 
than  any  other  Preparation  of  it  whatfoever. 

TORT,  is  a  French  Word,  fignifying  Wrong  or 
Injury,  and  is  often  ufed  in  our  Law ;  as,  de  fon 
Tort,  is  in  his  own  Wrong. 

■»  TORTEAUXES,  a  Bearing  in  Heraldry.  See 
Balls. 

TORUS,  in  Architedlure,  is  a  round,  thick 
Circle  running  round  the  Bafe  of  a  Pillar,  refem- 
bling  the  Form  of  a  great  Ring. 

TOTTED,  a  good  Debt  to  the  King,  is  by  the 
foreign  Oppofer ,  or  other  Officer,  noted  for  l'uch, 
by  writing  this  Word  Tot  to  it. 

TOUCAN, 
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TOUCAN,  in  Ajironomy ,  a  Conftellation  of 
the  Southern  Hemifphere. 

TOUT  tempi  prifi  &  tin  core  eft,  is  a  kind  of  a 
Plea  in  way  of  Excufe,  or  Defence  for  him  that 
is  fued  for  any  Debt,  or  Duty  belonging  to  the 
Plaintiff. 

TOW,  whatever  is  drawn  after  a  Ship,  or  Boat 
with  a  Rope,  &c.  is  faid  to  be  'Towed  after  a  Ship, 
or  to  be  in  her  Tow. 

TOXICA  [  ro^ix-U,  Gr.]  are  poifonous  Medica¬ 
ments,  wherewith  Barbarians  ufe  to  anoint  their 
Arrows.  Blanchard. 

TRABEATION,  in  Architecture ,  is  the  fame 
with  Entablature ,  viz.  the  Projedlure  on  the  Top 
of  the  Walls  of  Edifices  which  fupports  the  Tim¬ 
ber  Work  of  the  Roof.  Trabeation ,  or  Entabla¬ 
ture,  is  different  according  to  the  feveral  Orders, 
and  comprehends  the  Architrave,  Frize,  and  Cor- 
nice. 

TRACHEA,  the  fame  with  Afpera  Arterta  j 
Which  fee. 

TRACHOMA  [*?«*•/**»  Gr.]  is  a  Scab,  or 
Afperity  of  the  inner  Part  of  the  Eye-lid.  Blan¬ 
chard. 

TRACTION,  the  Aftion  of  a  moving  Power, 
whereby  the  moveable  Body  is  brought  nearer  to 
the  Mover,  called  alfo  Attraction. 

TRACTRIX,  in  Geometry,  a  Curve  Line,  the 
fame  that  is  called  Catenaria. 

TRAFINE,  in  Surgery,  Atrepan. 

TRAGET,  a  Term  in  Pharmacy ;  the  Tragea 
differ  not  from  Powders,  but  that  the  Ingredients 
whereof  they  are  prepared,  are  not  beat  fo  fmall : 
And  they  are  applied  either  in  Fumigations,  or  ex¬ 
ternally  to  the  Body,  by  being  put  into  a  Linnen 
Bag,  and  then  into  Wine  or  other  Liquor,  that 
they  may  communicate  their  Strength,  and  Quali¬ 
ties  to  it :  Sometimes  alfo  they  are  compounded  of 
fome  forts  of  Antidotes,  or  Counter-poifons,  and 
other  odoriferous  things,  and  of  fimple  Medicines 
reduced  into  a  Powder,  with  an  Addition  of  Su¬ 
gar,  in  order  to  be  taken  inwardly.  Blanchard. 

TRAGUS  [rpiyo<;,  Gr .]  as  Hircus  (becaufe  ’tis 
fometimes  hairy)  is  one  of  the  Protuberances  of 
the  Auricula ,  being  that  next  the  T emple,  as  that 
which  is  oppofite  to  it,  and  to  which  the  foft  Lobe 
of  the  Ear  is  annexed,  is  called  Antitragus. 

TRAJECTORY,  of  a  Comet,  is  the  Line 
which  by  its  Motion  it  defcribes ;  which  Hevelius 
in  his  Cometagraphia ,  will  have  to  be  nearly  a 
Right  one ;  but  it  feems  rather  to  be  a  very  ex- 
centrical  Ellipfis. 

The  Excellent  Sir  Ifaac  Newton ,  in  Prop.  41. 
fof  his  third  Book,  fhews  how  to  determine  the 
Trajectory  of  a  Comet  from  three  Obfervations  j 
and  in  his  next  and  laft  Propofition,  how  to  cor¬ 
rect  a  T rajeCtory  graphically  defcribed.  See  Co¬ 
mets. 

TRAILE-BOARD,  in  a  Ship ,  is  a  carved 
Board  on  each  fide  of  her  Beak,  reaching  from  her 
main  Stem  to  the  Figure,  or  to  the  Brackets. 

TRAIN,  is  the  Number  of  Beats  which  the 
Watch  maketh  in  an  Hour  or  any  other  certain 
Time. 

TRANCHE,  a  Word  ufed  by 
the  French  Armorifts,  to  exprefs  a 
manner  of  Counterchanging  in  an 
Efcutcheon  of  this  Form. 

But  our  Englijh  Heralds  Bla¬ 
zon  it  thus ;  he  beareth,  Per  Pale , 
Argent  and  Azure,  per  Bend  Coun¬ 
tercharged. 


TRANGLE,  in  Heraldry,  the  Diminutive  of 
a  Feffe,  commonly  called  a  Bar. 

TRANSCENDENTAL  Curves,  are  fuch,  as 
when  their  Nature,  or  Property  comes  to  be  ex- 
p refled  by  an  Equation,  one  of  the  variable,  or 
flowing  Quantities  there,  denotes  a  Curve  Line ; 
and  when  fuch  Curve  Line  is  a  Geometric!  one, 
or  one  of  the  firjl  Degree ,  or  Kind ;  then  the  Tran- 
fcendental  Curve  is  faid  to  be  of  the  fecond  Degree 
or  Kind ,  See. 

'  TRANSCENDENTAL  Quantity.  See  Quan¬ 
tity. 

TRANSCENDENTAL  Quantities,  Mr. Leib¬ 
nitz,  in  the  ACi.  Erud.  Lipfice,  for  June  1686, 
hath  a  Diflertation,  in  which  he  propoles  to  fhevv 
the  Origin  and  Rife  of  fuch  kind  of  Quantities, 
viz.  Why  fome  Problems  are  neither  Plain ,  Solid , 
nor  Sur-folid,  nor  of  any  certain  Degree,  but  do 
tranfeend  all  Algebraical  Equations :  As  alfo  to 
fhew  how  it  may  be  demonftrated  without  a  Cal¬ 
culus,  that  an  Algebraical  Qua  drat  rix  for  the  Circle 
or  Hyperbola  is  impoffible.  For  if  fuch  a  Quadra  - 
trix  could  be  found,  it  would  follow,  that  by  the 
help  thereof,  any  Angle,  Ratio ,  or  Logarithm , 
might  be  divided  in  the  given  Proportion  of  one 
Right-Line  to  another  ;  and  this  by  one  univerfal 
ConftruCtion.  And  confequently,  the  Problems  of 
the  SeCtion  cf  an  Angle,  or  the  Invention  of  any  num¬ 
ber  of  mean  Proportionals,  would  be  of  a  certain 
Degree.  Whereas  the  different  Numbers  of  Parts 
of  an  Angle,  or  of  mean  Proportionals,  do  necef- 
farily  require  Afferent  Degrees  of  Algebraical  Equa¬ 
tions.  And  therefore  the  Problem,  underflood  in 
general  of  any  Number  of  Parts  of  an  Angle, 
or  mean  Proportionals,  is  of  an  indefinite  Degree , 
and  tranficends  all  Algebraical  Equations. 

However,  fince  fuch  Problems  as  thefe  may  real¬ 
ly  be  propofed  in  Geometry  (nay,  and  ought  to 
be  reckoned  among!!  the  moft  principal)  and  be- 
fides  are  determinate  ;  therefore  ’tis  neceffary  that 
fuch  Lines  fhould  alfo  be  received  into  Geometry, 
as  are  alone  fuflicient  for  the  Conftrudlion  of  thefe 
Problems. 

And  further,  fince  they  may  be  defcribed  exadl- 
ly  by  a  continual  Motion  (as  is  apparent  in  the  Cy¬ 
cloid,  &c.)  they  ought  not  to  be  accounted  Me¬ 
chanical,  but  Geometrical  Curves ;  efpecially  too, 
fince  they  are  of  much  greater  ufe  than  all  the 
Lines  of  the  common  Geometry  (except  the  Right- 
Line  and  Circle)  and  have  alfo  fome  very  impor¬ 
tant  Properties,  which  are  altogether  capable  of 
Geometrical  Demonftration. 

Des  Cartes  therefore  was  no  lefs  out  in  excluding 
thefe  from  Geometry,  than  the  Ancients  were,  who 
negleded  the  Loca  Solida  S3  Line  aria ,  as  not  Geo¬ 
metrical. 

Now,  becaufe  the  Method  of  difeovering  indefi¬ 
nite  Quadratures,  or  their  Impojjibiljties,  is  with 
me  but  a  particular  Cafe  (and  indeed  an  entire  one) 
of  a  much  lublimer  Problem,  which  I  call  the  Iti- 
verfe  Method  of  Tangents,  in  which  the  greateft 
part  of  the  whole  Tranfcendental  Geometry  is  con¬ 
tained  ;  and  which,  if  it  could  be  always  Algebrai¬ 
cally  folved,  all  that  is  wifhed  for  would  be  done  ; 
fince  alfo  I  find  nothing  fatisfa&ory,  as  yet,  extant 
about  it  :  I  will  now  fhew  you  how  this  may  be 
done,  as  well  as  the  Indefinite  Quadrature  itfelf. 

Whereas  then  Algebraifls  ufed  before  to  aflume 
fome  general  Letters,  or  Numbers  for  the  Quanti¬ 
ties  fought,  I  (in  thefe  Tranfcendental  Problems) 
aflume  General  or  Indefinite  Equations ,  for  the  Lines 
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fought.  Ex.  gr.  putting  x  and  y  for  the  Abfcifa 
and  Ordinate ,  the  Equation  I  ufe  for  a  Line  fought, 
is,  a-^bx-fcy-fexyf-f  xxf-gyy,  Sic.^zo. 
By  the  help  of  which  indefinite  Equation  (which 
in  reality  is  finite  ;  for  it  may  always  be  deter¬ 
mined,  how  far  foever  ’tis  necefi'ary  to  raife  it)  I 
enquire  the  Tangent,  and  that  which  refults  com¬ 
paring  with  the  given  Property  of  Tangents,  I  find 
the  Value  of  the  alTumed  Letters,  a,  b,  c ,  &c. 
And  thus  I  define  the  Equation  of  the  Line  fought. 

In  which  Equation,  fometimes  there  are  fome 
things  which  remain  Arbitrary,  and  in  that  Cafe 
innumerable  Lines  may  be  found  that  will  fatisfy 
the  Problem. 

And  this  was  the  Reafon  that  a  great  many,  ob- 
ferving  the  Refult,  believed  the  Problem  not  to  be 
Efficiently  determined ,  nor  indeed  pojfible.  The 
fame  things  are  alfo  done  by  Series  •  but  with  re- 
fpedl  to  the  Abridgment  of  the  Calculus ,  I  have 
feveral  helps  ;  of  which,  more  in  fome  other  place. 

Now,  Laflly,  if  the  Comparifon  above-men¬ 
tioned  doth  not  proceed,  I  pronounce  the  Line 
fought,  not  to  be  an  Algebraical ,  but  a  Tranfcen- 
dental  one. 

This  fuppofed,  the  next  Work  is  to  find  the 
Species  of  the  Tranfcendency ;  for  feme  Tranfcen- 
dentals  depend  on  the  general  Divifion  or  Section 
of  a  Ratio ,  or  upon  the  Logarithms ;  others  upon 
the  Arks  of  a  Circle  ;  and  others  on  more  indefi¬ 
nite  and  compounded  Enquiries. 

Here  therefore,  belides  the  Symbols  .v  and  y ,  I 
affume  a  third,  as  v,  which  denotes  the  Tranfcen- 
dental  Quantity  ;  and  then  of  thefe  three,  I  form 
a  general  Equation  for  the  Line  fought,  from  which 
I  find  the  Tangent  (according  to  my  Method, 
which  proceeds  even  in  Tranfcendental  Quanti¬ 
ties  ;)  then  what  I  find,  I  compare  with  the  given 
Properties  of  the  Tangents,  and  fo  difeover  not 
only  the  Values  of  a,  b ,  c ,  &c.  but  alfo  the  par¬ 
ticular  Nature  of  the  Tranfcendental  Quantity. 

And  though  it  may  fometimes  happen,  that  the 
feveral  Tranfcen dents  are  fo  to  be  made  ufe  of,  and 
thofe  of  different  Nature  too  from  one  another  ; 
alfo  though  there  be  Tranfcendents  oi  Tranfcendents, 
and  a  Progrelfion  of  thefe  in  infinitum ,  yet  we  may 
be  fatisfied  with  the  moft  eafy  and  ufeful  one,  and 
for  the  moll  part,  may  have  recourfe  to  fome  pe¬ 
culiar  Artifices  for  fhortning  the  Calculus,  and  re¬ 
ducing  the  Problem  to  as  fimple  Terms  as  may 
be. 

Now  this  Method,  applied  to  the  Bufinefs  of 
Quadratures ,  or  to  the  Invention  of  Quadratrices 
(in  which  the  Property  of  the  Tangent  is  always 
given)  ’tis  manifeft,  not  only  how  it  may  be  dis¬ 
covered,  whether  the  indefinite  Quadrature  be  Al¬ 
gebraically  impoflible,  but  alfo  how  (when  this  Im- 
poffibility  is  difeovered)  a  Tranfcendental  Quadra- 
trix  may  be  found,  which  is  a  thing  which  has  not 
yet  been  (hewn.  So  that  it  feems,  I  may  without 
vanity  affert,  that  Geometry  is  by  this  Method  car¬ 
ried  infinitely  beyond  the  Bounds,  to  which  Viet  a 
and  Des  Cartes  brought  it :  Since,  by  this  means, 
a  certain  and  general  Analyfis  is  eftablilhed,  which 
extends  to  all  thefe  Problems,  which  are  of  no 
certain  Degree,  and  confequently  are  not  compre¬ 
hended  within  Algebraical  Equations. 

Again,  in  order  to  manage  Tranfcendental  Pro¬ 
blems  (wherever  the  Bufinefs  of  Tangents  or  Qua¬ 
dratures  occurs)  b,y  a  Calculus ,  there  is  hardly  any 
that  can  be  imagined  {hotter,  more  advantageous 
or  univerfal,  than  my  Differential  Calculus ,  or 

Vql.  II. 


Analyfis  of  Indlvifibles  and  Infinites  (a  very  fmall 
Specimen  of  which,  is  contained  in  my  Method  of 
Tangents,  formerly  publifhea.)  From  this  Calcu¬ 
lus  may  be  derived  all  thofe  Theorems  and  Pro¬ 
blems  that  have  been  fo  much  admired  ;  and  this 
with  fo  much  eafe  too,  that  there  is  now  no  more 
need  of  their  being  learned  and  kept  in  memory, 
than  for  a  Man  that  underftands  Algebra  to  learn  a 
great  many  of  the  Propofitions  of  the  common 
Geometry. 

Thus,  for  Example,  in  that  Theorem  of  Dr. 
Barrow's ,  That  the  Sum  of  the  Intervals  between 
the  Ordinates  and  Perpendiculars  to  the  Curve,  taken 
in,  and  applied  to  the  Axis,  is  equal  to  the  Semi- 
Quadrate  of  the  lafi  Ordinate. 

Let  the  Ordinate  be  x,  the  Abfciflay,  the  In¬ 
terval  between  the  Ordinate  and  Perpendicular  p  ; 
it  appears  prefently,  by  my  Method,  that  p  dy  — 
x  d  x,  which  Differential  Equation ,  turned  into  a 
Summatory  one,  makes  Spdy=Sxdx.  But,  from 
what  I  have  {hewn  in  the  Method  of  Tangents, 
d\  x x=  x  dx  j  therefore  contrarily,  i  x x—S  d x x 
(for  as  in  the  vulgar  Calculus,  Powers  and  Roots 
are  reciprocal  ;  fo  in  this.  Sums  and  Differences, 
viz.  S  and  d  are  reciprocal.)  It  follows  therefore, 
that  Sp  dy  —  i  x  x.  Q^E.  D. 

In  the  Notation  I  had  rather  make  ufe  of  d  x ,, 
and  fuch  like  Symbols,  to  denote  the  differential 
Quantities,  than  other  Letters,  becaufe  that  Ex- 
preffion  d  x,  is  a  certain  Modification  of  x :  And 
fo  by  this  means  it  comes  to  pafs,  that  the  Letter 
x  alone  (when  ’tis  neceflary)  together  with  its 
Powers  and  Differentials,  enters  the  Calculus ,  and 
the  Tranfcendental  Relations  between  x  and  any 
other  are  exprefied. 

In  the  fame  Method  we  may  alfo  explain  the 
Nature  of  Tranfcendental  Lines  by  an  Equation  ; 
ex.  gr.  Let  a  be  the  Ark  of  a  Circle,  and  x  the 

Verfed  Sine  ;  then  will  a  ~  -  —  .  ancj 
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if  the  Ordinate  of  the  Cycloid  be  y,  then  will 

y  =  \f  2  x  —  x  x  — x —  ;  which  Equa- 

\f  2  x  —  xx 

tion  perfe&ly  exprefles  the  Relation  between  the 
Ordinate  y,  and  the  Abfciffa  x  ;  and  from  it  all 
the  Properties  of  the  Cycloid  may  be  demonftra- 
ted. 

And  thus  is  the  Analytical  Calculus  extended  to 
thofe  Lines  which  have  hitherto  been  excluded, 
for  no  other  Caufe,  but  that  they  were  thought  in¬ 
capable  of  it. 

Alfo  Dr.  Wallis's  Interpolations,  and  innumera¬ 
ble  other  things,  are  derived  from  hence. 

As  to  what  remains,  that  I  may  not  feem  to 
aferibe  too  much  to  myfelf,  or  to  detract  too  much 
from  others,  I  will  briefly  fhew  what  feems  to  me 
to  be  due  to  the  chief  Mathematicians  of  our  Age, 
with  refpedt  to  this  kind  of  Geometry. 

Firft  of  all,  Galilceus  and  Cavallerius  began  to 
explain  the  moft  involved  Methods  of  Conon  and 
Archimedes ;  but  Cavallerius' s  Geometry  of  Indivifi- 
bles  was  no  more  than  the  Infancy  of  the  Sciences 
Greater  Improvements  were  made  yet  by  thofe 
three  famous  Perfons,  Mr.  Fermat ,  in  his  Method 
de  Maximis  IA  Minimis  ;  Des  Cartes ,  by  (hewing 
how  to  exprefs  the  Lines  of  vulgar  Geometry  (for 
he  excluded  the  Tranfcendental  ones)  by  Equa¬ 
tions  ;  and  Gregory  St.  Vincent ,  by  feveral  noble 
Difcoveries ;  to  which  I  add  Guldinus's  admirable 
Rule  about  the  Centre  of  Gravity,  But  all  thefe 
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ftopped  within  certain  (comparatively)  narrow 
Bounds,  which  the  famous  Geometers,  Mr.  Huy¬ 
gens  and  Dr.  Wallis ,  went  beyond,  opening  new 
Ways.  For  ’tis  probable  enough,  that  Huygens’s 
Inventions  gave  rife  to  that  of  Haureet ;  as  thofe 
of  Wallis  might  to  thofe  of  Neil  and  Wren ,  who 
were  the  firft  that  redified  Curve  Lines,  and  this 
without  any  Detraction  from  the  juft  Praife  of 
thefe  noble  Difcoverers.  Thefe  were  followed  by 
Mr.  James  Gregory ,  and  Dr.  Ifaac  Barrow ,  who 
wonderfully  increafed  the  Science  with  admirable 
Theorems  of  this  kind.  In  the  mean  Time,  Mr. 
Nicholas  Mercator ,  a  Holfatian ,  and  moft  excellent 
Mathematician,  was  the  firft  that  I  know  of,  who 
exhibited  any  Quadrature  by  an  infinite  Series. 
Which  Invention  that  profound  Geometer,  Sir 
Ifaac  Newton ,  did  not  only  reach  by  himfelf,  but 
alfo  compleat,  by  an  univerfal  Way  ;  and  would 
he  make  publick  the  Thoughts  he  has  yet  further 
on  this  SubjeCt,  he  would  certainly  open  new  ways 
to  us,  to  the  great  increafe,  and  yet  abridgment  of 
the  Science.  As  for  myfelf,  it  happened  when  I 
was  yet  but  a  Tyro  in  thefe  Studies,  that  the  fight 
of  a  certain  Demonftration  concerning  the  Magni¬ 
tude  of  a  fpherical  Subftance,  fuddenly  gave  me 
fome  Light ;  for  1  faw  in  general,  that  the  Figure 
made,  by  applying  the  Perpendicular  to  the  Curve, 
as  Ordinates  to  the  Axis  (which  Perpendiculars  in 
the  Circle  are  the  Radii)  was  proportional  to  the 
Surface  of  the  Solid,  generated  by  the  Rotation  of 
the  Figure  about  the  Axis.  With  which  firft  Theo¬ 
rem  being  wonderfully  delighted,  and  not  knowing 
that  the  fame  was  known  to  any  one  elfe,  I  pre- 
fently  invented  a  Triangle,  which  in  every  Curve 
I  called  the  Char aft erijlick  Triangle,  the  fides  of 
which  fhould  be  indivisible  (or  fpeaking  more  pro¬ 
perly)  infinitely  J, mall  or  differential  Quantities ; 
from  whence  I  prefently,  and  with  eafe,  derived 
a  vaft  Copia  of  Theorems,  part  of  which  I  found 
afterwards  in  Barrow ,  and  the  Gregories.  And  as 
yet  I  made  no  ufe  of  an  Algebraical  Calculus ,  which 
when  I  did  apply,  I  foon  after  found  my  Arith¬ 
metical  Quadrature  and  fevera]  other  things.  But, 
I  know  not  how,  an  Algebraical  Calculus  did  not 
fatisfy  me  in  this  Bufinefs,  and  I  was  forced  to  do 
a  great  many  things  (that  I  had  a  mind  to  in  the 
Analytick  way)  by  long  Ambages  of  Figures,  ’till 
at  1  aft  I  found  out  the  true  Supplement  of  Algebra 
for  Tranfiendental  Quantities',  viz.  my  Calculus  in¬ 
finity  parvorum,  which  I  alfo  call  the  Differential , 
Summatory ,  or  Tetragonifiick  Calculus  :  And,  if  I 
am  not  miftaken,  aptly  enough,  the  Analyfis  of  In- 
divifibles  and  Infinites.  Which  Method,  once  dis¬ 
covered,  all  thofe  things  which  I  formerly  had  fo 
much  admired  in  this  kind,  feemed  meer  Play  and 
Sport  to  me.  For  from  hence  I  was  able,  not  only 
to  find  out  admirable  Compendiums ,  but  alfo  to  at¬ 
tain  that  moft  univerfal  Method  above  explained  ; 
by  the  help  of  which,  either  Quadratrices ,  or  any 
other  Lines  fought,  whether  Algebraical  or  Trans¬ 
cendental ,  are  determined  as  far  as  is  poflible. 

Before  I  conclude,  I  would  yet  add  this  one 
Caution,  that  in  managing  Differential  Equations , 

fuch  as  this  before  mentioned,  a  — ~^x  — , 
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a  Man  fhould  not  rafhly  negleCt  the  d  x  on  this  ac¬ 
count,  that  it  may  be  neglected  when  the  x  are 
taken  as  increafing  uniformly :  For  by  this  means 
a  great  many  have  gone  wrong,  and  precluded 
the  Way  to  themfelves,  in  not  allowing  the  Dif¬ 


ferentials,  as  d  x,  their  own  Univerfality  :  So  that 
the  Progreffion  of  the  .v  might  be  aflumed  at  li¬ 
berty.  Whereas  from  this  one  thing  alone  arife 
innumerable  T ransfigurations  and  Equipollencies  of 
Figures. 

TRANSCRIPT,  Anno  34  and  35  Hen.  VIII. 
Cap.  14.  is  the  Copy  of  any  Original,  written  a- 
gain,  or  exemplified  ;  as  the  Tranfcript  of  a  Fine. 

TRANSIRE,  14  Car.  II.  Cap.  11.  is  the 
Term  given  in  the  Cuftom-houfe  to  a  Warrant 
or  Pafs,  to  let  Goods  be  removed  from  place  to 
place. 

TRANSMUTATION  :  Sir  Ifaac  Newton , 
at  the  end  of  this  Book  of  Opticks ,  Edit.  Lat. 
feems  to  be  of  opinion,  that  Crafe,  or  thick  Bo¬ 
dies,  and  Light  may  be  mutually  converted  and 
tranfmuted\x\Xo  one  another  ;  and  that  all  Bodies 
receive  their  afiive  Force  from  the  Particles  of  Light 
which  enter  into  their  Compofition.  For  all  fixed 
Bodies,  when  well  heated,  emit  Light  as  long  as 
they  continue  fo :  And  on  the  other  hand,  Light 
intermingles  itfelf,  and  inheres  in  Bodies  as  often 
as  its  Rays  fall  upon  the  folid  Particles  of  thofe  Bo¬ 
dies,  as  he  fhews  before.  There  is  no  one  Body 
(faith  he)  which  is  lefs  apt  to  fhine  than  Water  : 
But  yet  Water,  as  Mr.  Boyle  found  by  repeated 
Diftillations,  is  capable  of  being  tranfmuted  into  a 
fixed  Earth  ;  and  that  Earth  will  be  capable  of 
bearing  Heat  enough  to  be  made  by  that  means  to 
emit  Light,  and  fhine  as  well  as  other  Bodies. 
And  he  thinks  this  mutual  T ranfmutation  of  Bo¬ 
dies  and  Light  into  one  another,  to  be  very  agree¬ 
able  to  the  Order  of  Nature,  which  feems  to  de¬ 
light  in  fuch  Tranfmutations. 

Water ,  which  is  a  Salt  very  fluid,  volatile,  and 
taftelefs,  is  by  Heat  changed  into  Vapour ,  which 
is  a  kind  of  Air ;  and  by  Cold,  into  Ice ,  which  is 
a  hard,  tranfparent,  fragile  Stone,  eafily  meltable ; 
and  this  Stone  is  convertable  into  Water  again  by 
Heat,  as  Vapour  is  by  Cold.  Earth ,  by  Heat,  be¬ 
comes  Fire,  and  by  Cold  is  turned  into  Earth  a- 
gain.  Denfe  Bodies ,  by  Fermentation,  are  rarified 
into  various  kinds  of  Air ;  andthat  Air,  by  Fermen¬ 
tation  alfo,  and  fometimes  without  it,  reverts  into 
denfe  Bodies  again.  Quick-fiver  fometimes  puts 
on  the  form  of  a  fluid  Metal,  fometimes  of  a  hard 
and  fragile  one :  Sometimes  it  appears  in  the  fhape 
of  a  pellucid  and  fragile  Salt,  which  they  call  Sub¬ 
limate  ;  and  fometimes  in  that  of  a  pellucid,  volatile, 
taftelefs  white  Earth,  which  is  called  Mercurius 
Dulcis  :  Sometimes  it  looks  like  a  red,  opake,  and 
volatile  Earth,  and  then  ’tis  called  Cinnabar :  Some¬ 
times  ’tis  in  the  form  of  a  red ,  and  fometimes  of 
a  white  Precipitate ,  and  fometimes  of  a  fluid  Salt : 
By  Diftillation  it  becomes  a  Vapour ,  and  by  Agi¬ 
tation  in  Vacuo,  it  fhines  like  Fire.  And  yet  after 
all  thefe,  and  many  other  Changes,  is  capable  of 
being  brought  back  again  into  running  Mercury. 
The  Eggs  of  InfeCts,  Gfc.  as  far  as  Senfe  can  judge, 
are  by  little  and  little  evolved,  explicated,  and  en- 
creafed  in  Magnitude,  and  fo  turn’d  into  Animals ; 
Tadpoles  are  turned  into  Frogs ;  little  Worms,  or 
Maggots,  into  Flies. 

All  Birds,  Bealls,  Fifhes,  InfeCts,  Trees,  and 
Plants,  with  all  their  fo  very  different  Parts,  grow 
and  encreafe  out  of  Water,  and  aqueous  and  l'aline 
TinCtures  j  and  on  Putrefaction,  all  of  them  re¬ 
vert  into  Water,  or  an  aqueous  Liquor  again. 
Moreover,  Water  expofed  a  while  to  the  open 
Air,  puts  on  a  TinCture,  which  (like  the  TinCture 
•of  Barley,  macerated  without  boiling)  in  procefs 
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of  Time  hath  a  Sediment  and  a  Spirit,  and  before 
Putrefaction,  yields  Nourifhment  both  for  Ani¬ 
mals  and  Plants.  Now  among  all  thefe  many 
various  and  wonderful  Tranfmutations,  why  fhould 
not  Nature  turn  Light  into  Bodies ,  and  vice  ver~ 
faP 

The  great  Objection  againft  the  practical  Tranf- 
muting  of  a  bafer  Metal  into  a  nobler,  feems  to 
be,  that  the  fpecifick  Gravities  of  Metals  cannot 
be  altered  :  But  in  Dr.  Hook's  Life,  before  his  O- 
pera  Pojlh.  I  find,  that  Dr.  Hook ,  in  1679,  is  faid 
to  have  made  fome  Experiments  about  the  mix¬ 
ing  of  Metals  ;  and  particularly,  that  in  a  Mixture 
of  Copper  and  Tin,  the  fpecifick  Gravity  of  the 
Compofitum  was  really  increafed  ;  for  that  of  the 
Copper  was  8  i  to  one,  and  that  of  Tin  but  7  73 
to  1  ;  and  yet  that  of  the  Mixture  was  8  a  to  1. 

TRANSCRIPTO  pedis  finis  levati  mittendo  in 
Cancellarium ,  is  a  Writ  for  the  certifying  the  Foot 
of  a  Fine,  levied  before  a  Jufice  in  Eyre ,  &c.  into 
the  Chancery. 

TRANSCRIPTO  Recognitions  facia  coram 
Juficiariis  itiner  antibus,  &c.  Is  a  Writ  for  the  cer¬ 
tifying  of  a  Recognizance,  taken  before  Jufices  in 
Eyre ,  &c.  into  the  Chancery. 

TRANSFORMATION  of  Curves. 

The  Abbot  Galloys  of  France ,  having  in  the 
Year  1693,  maintained,  that  Mr.  fames  Gregory , 
and  our  excellent  Dr.  Barrow ,  had  borrowed  their 
general  Propofitions  about  the  Transformation  of 
Curves  from  Mr.  Roberval ;  Dr.  David  Gregory , 
Aftronomy  ProfefTor  in  Oxon,  doth  in  Philofophical 
Tranfaftions,^0.  214.  pag.  233.  fully  refute  that 
Affertion,  by  Ihewing  that  Mr.  James  Gregory's 
Book  was  publifhed  at  Padua,  1668;  and  Dr. 
Barrow’s  Leftiones  Geometr.  1674.  And  therefore 
’tis  more  than  probable,  that  Mr.  Roberval  had 
feen  thofe  Books,  fince  he  did  not  die  ’till  Oft. 
1675  ;  and  yet  we  find  not  that  he  makes  any  fuch 
Complaint. 

TRANSFUSION  of  the  Blood,  out  of  one  Ani¬ 
mal  into  another,  is  thus  performed  :  Bind  and  lay 
them  both  down  on  a  Table,  and  then  making 
ftrong  Ligatures  round  each  of  their  Necks,  open 
the  Right  Jugular  Vein  and  Carotid  Artery  of  the 
Man  (if  you  can  get  one  to  try)  and  th tLeft  of  the 
Sheep,  (Ac.  (or  vice  verfa :)  Then  dextroufly  fit¬ 
ting  two  fmall  Quills,  or  Pipes,  crofs-ways  from 
Vein  to  Artery,  fo  that  the  Arterious  Blood  of  the 
Sheep  may  run  into  the  Veins  of  the  Man,  and 
the  Venal  Blood  into  his  Arteries,  the  Sheep  recei¬ 
ving  his  after  the  fame  manner :  And  when  the 
rational  and  fagacious  Looks  of  the  Sheep,  and 
the  fheepifh  ones  of  the  Man  begin  to  appear  plain¬ 
ly  diflinguifhable,  the  Operation  is  well  over;  fe- 
parate  them  and  bind  up  their  Wounds,'  and  ’tis 
done. 

Of  this  Transfufon  (if  any  one  hath  a  fancy  to 
try  it)  he  may  find  a  more  large  Account  in  Phi- 
lofoph.  Tran  fa  ft.  N°.  20. 

’Twas  fiift  (as  is  faid)  pra&ifed  by  Dr.  Lower  ; 
and  by  the  Honourable  Mr.  ILyk  communicated  to 
the  Royal  Society. 

And  in  N°.  26.  pag.  479.  of  Philcf.  Tratfaft. 
there  is  an  Account,  that  one  Mr.  Gayant  of  Paris , 
by  Transfufing  the  Blood  of  a  young  Dog  into  an 
old  one  that  was  exceedingly  Decrepid,  and  bare 
his  Age  very  poorly,  made  the  old  Curr  fo  lively 
and  brisk,  that  in  two  Hours  after  the  Operation 
was  over,  he  leapt  and  friskt  about  with  very 
youthful  Agility. 


So  that ,  Transfufon  of  the  Blood , 

Which  makes  Fools  Cattle ,  did  him  good. 

HUDIBRASo 

TRANSGRESSIONE,  is  a  Writ  commonly 
called  a  Writ  or  Adlion  of  Trefpaf9,  of  which 
Fitz- Herbert  reckons  two  forts  :  one  Vifcountiel  fo 
called,  becaufe  it  is  dire&ed  to  the  Sheriff,  and  is 
not  returnable,  but  to  be  determined  in  the  Coun¬ 
ty  ;  the  Form  whereof  differs  from  the  other,  be¬ 
caufe  it  hath  thefe  Words,  ffuare  vi  &  armis ,  (Ac. 
The  other  is  termed  a  Writ  of  Trefpafs  upon  the 
Cafe,  which  is  to  be  fued  in  the  King’s-Bench,  or 
Common-Pleas,  in  which  are  always  ufed  thefe 
Words,  vi  IA  armis.  See  Trefpafs. 

7RANSIT,  in  Afronomy ,  fignifies  the  pafling 
of  any  Planet  jufl  by  or  under  any  fixed  Star  ;  or 
of  the  Moon  in  particular,  covering  or  moving 
clofe  by  any  other  Planet. 

TRANSITION,  in  Mttfck,  is  when  a  greater 
Note  is  broken  into  a  leffer,  to  make  fmooth,  or 
fweeten  the  roughnefs  of  a  Leap,  by  a  gradual 
Tranftion ,  or  paffing  to  the  Note  next  following: 
whence  it  is  commonly  called,  the  breaking  of  a 
\  Note ,  being  fometimes  very  neceffary  in  mufical 
Compofitions. 

TRANSITIVE,  in  Grammar ,  an  Epithet 
given  to  thofe  which  fignify  an  Adtion  that  paffes 
from  the  Subjea,  that  does  it  to  or  upon  another 
Subjedl  that  receives  it. 

TRANSLATION,  inLaw ,  fignifies  the  fetting 
from  one  Place  to  another,  as  to  remove  a  Bifhop 
from  one  Diocefe  to  another,  is  called  Tranflation, 
and  fuch  a  Bifhop  Writes  not  Anno  Confer ationis? 
but  Anno  Tranflationis  nofree. 

TRANSMISSION,  in  Opticks ,  the  Aft  of  a 
tranfparent  Body  paffing  the  Rays  of  Light  thro’ 
its  Subfiance,  or  fuffering  them  to  pafs ;  which  is 
the  oppofite  of  Reflexion. 

TRANSMUTATION,  in  Geometry ,  is  to 
reduce,  or  change  one  Figure  or  Body  into  ano¬ 
ther  of  the  fame  Area,  or  Solidity,  but  of  a  differ¬ 
ent  Form,  as  a  Triangle  into  a  Square;  a  Pyra¬ 
mid  into  a  Parallelopiped,  ZAc. 

TRANSMUTATION  of  Metals ,  is  what 
the  Alchymifls  call  the  grand  Operation ,  or  find¬ 
ing  the  Philofophers  Stone  ;  which  is  fuch  a  curious 
univerfal  Seed  of  all  Metals,  that  if  you  melt  any 
Metal  in  a  Crucible,  and  then  put  in  but  a  little 
of  this  Stone  or  Powder  of  Projeftion  (as  they  often 
call  it)  into  the  melted  Metal,  it  will  immediate¬ 
ly  (as  they  tell  you)  turn  it  into  Gold,  or  Silver, 
according  as  they  ufe  it. 

TheFamous  Dr .Dickinfon,  in  his  Book  de  fffuint- 
effentia  Philofophorum ,  tells  the  World,  he  was 
twice  fhewed  this  mighty  Feat,  by  an  Adept  that 
went  by  the  name  of  Mundanus  .-  To  which  I  fhall 
only  fay,  as  Mr.  Boyle  ufed  to  do  in  fuch  Cafes, 
he  that  hath  feen  it,  hath  more  Reafon  to  believe 
it  than  he  that  hath  not. 

Y ou  have  in  Lemery ,  Dr.  Dickinfon,  and  others, 
long  Accounts  of  the  Impoftures  and  Cheats  of 
feveral  pretended  Adept's :  How  they  fix  Mercury 
with  Verdegreafe,  and  then  Colour  it  deeper  (for 
the  Verdegreafe  will  give  it  a  yellow  Colour)  with 
Turmerick  Cadmia,  (Ac.,  and  then  they  would 
pafs  it  thus  off  for  true  Gold  :  But  if  you  fhould 
go  about  to  try  it  by  the  Copple ,  it  will  all  fly  a- 
way'in  Fumes.  And  indeed  nothing  produced 
this  way  ought  to  be  adjudged  true  Gold  (unlefs  it 
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have  all  the  Properties  of  true  Gold,  for  all  is  not 
fo  that  glitters,  and  looks  yellow)  that  is,  it  mult 
be  able  to  endure  Compelling ,  Cementation ,  Puri¬ 
fication  with  Antimony ,  and  the  Depart.  It  muft 
have  the  Malleability ,  and  great  Ductility  of  that 
Metal  ;  and  elpecially  its  true  Specific k  Gravity , 
i.  e.  it  mult  be  to  Water,  as  19,  or  18  and  \  is 
to  1,  or  elfe  ’tis  fome  way  falle  and  counterfeit. 
And  this  laft  Tell  of  Specifick  Gravity,  would, 
if  not  attainable,  argue  an  apparent  Impoffibility 
of  Tranfmutation  of  Metals.  Nor  indeed  can  I 
lee  how  any  one  can  propofe  to  increafe  the  Rela¬ 
tive,  or  Specifick  Gravity  of  any  Body  whatfoever 
by  a  certain  and  determinate  Way  ;  and  ’till  this 
is  done,  all  other  Pretences  are  in  vain  ;  for  let 
it  look  how  it  will,  if  it  have  lefs  Specifick  Gra¬ 
vity  than  18  and  a  half  to  1,  it  cannot  be  true 
Gold  ;  and  therefore  muft  either  be  a  mixture  of 
fome  Gold  and  other  Metals  together  ;  or  elfe 
fome  of  them  under  the  difguife  of  Gold. 

The  Trick  of  turning  Cinnabar  into  Silver,  is  pret¬ 
ty  enough,  and  ought  to  be  known. 

They  bruife  the  Cinnabar  grofly,  and  then  Jlra- 
tlfy  it  in  a  Crucible  with  granulated  Silver  :  The 
Crucible  is  placed  in  a  great  Fire,  and  after  due 
time  for  its  Calcination,  they  take  it  off ;  and 
pouring  the  Matter  out,  they  {hew  the  Cinnabar 
turned  into  real  Silver,  tho’  the  Silver  Grains  ap¬ 
pear  in  the  Number  and  Form  they  were  put  into 
the  Crucible.  But  the  Mifchief  of  all  is,  when 
you  come  to  handle  the  Grains  of  Silver,  you  find 
them  nothing  but  light  friable  Bladders,  which  will 
crumble  to  pieces  between  your  Fingers  :  The  Sil¬ 
ver  is  almoft  all  of  it  got  in  and  incorporated  with 
the  Cinnabar ,  and  the  whole  weighs  no  more, 
nor  indeed  fo  much,  as  it  did  when  it  was  firft 
put  into  the  Crucible. 

But  to  give  you  fomething  on  the  behalf  of 
Tranfmutation^  Mr.  Boyle  talks  of  his  own  fepa- 
rating  from  common  Mercury,  near  a  fourth  part 
of  its  Weight  in  clear  Liquor,  Seep.  Cbym.p.  134. 
and  tells  us  alfo,  that  two  Friends  of  his  did,  by 
preffing  Mercury  in  a  skilfully  managed  Fire,  turn 
it  almoft  Weight  for  Weight  into  Water;  but 
they  tell  us  not  in  either  Experiment,  the  Spe¬ 
cifick  Gravity  of  the  produced  Water,  nor  of  the 
remaining  untranfmuted  Mafs  of  Mercury  ;  which 
unlefs  one  knew,  there  is  no  judging  of  the  Rea¬ 
lity  of  the  Tranfinutation. 

In  his  Second  EJfiay  on  the  f ucceeding  Experiments 
he  tells  us,  that  Dr.  K.  a  Perfon  far  both  from  the 
Temptation  and  Cuftom  of  Lying,  affured  him  he 
did  once  light  on  a  kind  of  Aqua-fortis  with  which 
he  did  divers  times  draw  a  Volatile  Tinfture ,  which 
could  and  did  turn  Silver  into  Gold  ;  and  that 
out  of  an  Ounce  of  Gold  he  drew  as  much  of 
this  Tin&ure,  as  did  tranfmute  an  Ounce  and  a 
half  of  Silver  into  that  noble  Metal :  But  withal, 
that  defigning  afterwards  to  profecute  this  furpri- 
zing  Experiment  further,  he  could  never  again 
make  fuch  an  Aqua-fortis  as  would  draw  any  fuch 
Tintture  from  Gold:  Tho’  Mr.  Boyle  lee msen- 
clined  to  believe  the  Thing  poflible,  becaufe  he 
himfelf  more  than  once  was  able  to  deprive  Gold 
4  of  its  yellow  Colour,  and  to  communicate  it  to  a 
*  Menjlruum . 


Pie  tells  us  alfo  in  his  Origin  of  Forms ,  P.  235, 
That  by  putting  to  a  Calx  of  Gold,  a  good  Por¬ 
tion  of  his  Menjlruum  Peracutum ,  with  a  little  Spi¬ 
rit  of  Salt,  it  did  {lowly,  and  quietly  dilTolve  it, 
only  at  the  Bottom  remained  a  white  Powder 
which  the  Menftruum  would  not  touch,  and  which 
was  indiffoluble  in  Aqua-Regalis.  This  white 
Powder  being  with  Borax,  or  fome  fuch  flux  Pow¬ 
der,  melted  into  a  Metal,  was  found  to  be  white 
like  Silver,  yielding  to  the  Hammer,  difloluble 
in  Aqua-fortis ,  or  Spirit  of  Nitre  ;  and  would 
there  leave  a  true  Silver  Calx,  odioufly  bitter. 
This  is  a  ftrange  Experiment,  which  had  Mr.  Boyle 
made  any  more  than  once,  as  I  cannot  find  that 
he  had  ;  and  had  he  tried  the  Specifick  Gravity  of 
this  apparent  Silver,  and  found  it  to  be  lefs  than 
that  of  Gold,  it  had  been  no  lmall  Proof  of  the 
Poflibility  of  a  Tranfmutation  of  Metal. 

But  what  that  noble  Author  relates  in  another 
Place  of  the  fame  Book,  about  the  Tranfmutation 
of  Water  into  Earth,  I  judge  the  more  confidera- 
ble,  becaufe  he  made  ufe  of  Hydroftaticks,  to  ex¬ 
amine  his  Tranfmuted  Matter,  viz. 

That  Rain-Water  being  diftilled,  or  re-diftilled 
(by  a  Friend  of  his)  many  times  over  again  (near 
2  00  times)  did,  after  each  Diftillation,  leave  at  the 
Bottom  of  the  Glafs  Body,  a  white  Earth  in  a 
conliderable  Quantity  ;  and  this  was  afforded 
(  faith  Mr.  Boyle  )  more  plentifully  in  the  latter 
Diftillation  than  in  the  firfi. 

This  he  believed  to  be  a  certain  Quantity  of 
Water  a&ually  turned  into  Earth,  and  it  was 
above  twice  as  heavy  (  fpecifically  )  as  common 
Water,  and  was  of  fo  fixt  a  Nature,  that  it  lay 
in  a  red  hot  Crucible  for  a  conliderable  Time, 
without  being  diminifhed  in  Weight,  or  emitting 
any  manner  of  Smoak. 

He  takes  notice  alfo,  that  an  Ounce  of  Water 
yielded  fix  Drams  of  Powder,  a  confiderable  Quan¬ 
tity  of  Water  ftill  remaining  behind  ;  and  that  the 
Glafs  in  which  it  was  diftilled,  was  not  in  the  leaft 
fenfibly  damaged  thereby.  Yet  this  great  Chy- 
mift  was  not  without  fome  Scruples  about  the  Ex- 
.  periment.  For, 

Firft,  He  was  not  fatisfied  that  the  remaining 
Water  was  not  Lighter  than  before  the  Diftil¬ 
lation. 

Secondly,  He  was  not  affured  that  no  Parts  of 
the  Glafs  Veffel  were  diffolved,  or  incorporated 
with  it. 

Thirdly,  Nor  whether  Water  be  truly  an  Ho- 
mogeneal  Body  ;  for  if  it  be,  he  thinks  it  difficult, 
if  not  impoffible,  to  conceive  that  it  can  be  tranf¬ 
muted  :  For  how  can  ( faith  he )  the  bare  Con¬ 
vention  of  the  Parts  of  a  Fluid  into  a  Concrete, 
alter  the  Specifick  Gravity. 

TRANSNOMINATIO.  See  Metonymic . 
TRANSOM,  is  the  Term  which  fome  give  to 
the  Vane  of  a  Crofs-jlaff, \  which  is  made  to  Aide  a- 
long  upon  the  Crofs-jlaff, \  by  means  of  a  Square 
Socket ;  and  may  be  fet  to  any  of  the  Graduations 
on  the  Staff,  in  an  Obfervation. 

TRANSOM  of  a  Ship,  is  that  main  Piece  of 
Timber  which  lieth  acrofs  her  Stern  at  her  But¬ 
tock,  dire&ly  under  the  Gun-room  Port ;  as  when 
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a  Ship  is  built  broad  or  narrow  at  her  Tran  lorn, 
{he  is  faid  to  have  a  broad  or  narrow  Buttock. 

TRANSOM,  in  Architecture,  is  a  Piece  of 
Timber  which  is  framed  a-crofs  in  a  Double- 
Light  Window. 

TRANSPARENT,  or  Diaphanous  Bodies,  are 
fuch  whole  Pores  probably  are  all  right  and  near¬ 
ly  Perpendicular  tp  the  Plane  of  their  Surface,  and 
fo  confequently  do  let  the  Rays  of  Light  pafs  free¬ 
ly  thro’  them,  without  being  refraCted  :  Whereas 
the  Pores  of  Opacous  Bodies  are  in  Crooked  oblique 
Pofition,  by  which  means  the  Beams  of  Light  can¬ 
not  pafs  freely  thro’  them,  but  are  varioufly  re¬ 
fracted  and  loft. 

TRANSPARENT,  the  opakeft  Bodies  that 
are,  if  their  Parts  be  fubtilly  divided  (as  Metals 
whim  dififolved  in  Acids,  £3V.)  become  perfectly 
Tranfparent ;  from  whence,  and  from  fome  other 
Realons,  Sir  If.  Newton ,  in  his  Opticks,  concludes, 
That  Water,  Salt,  Glafs,  fome  Stones,  tdc.  and 
fuch  like  Subitances,  are  Tranfparent,  becaufe  tho’ 
they  may  be  as  full  of  Pores  or  Interitices  between 
their  Parts,  as  other  Bodies  ;  yet  their  Parts  and 
Interitices  are  too  fmall  to  caufe  Ref  exions  in  their 
common  Surfaces.  He  fhevvs  alfo,  that  the  leait 
Parts  of  all  natural  Bodies  are  inv  fome  meafure 
tranfparent ;  and  that  their  Opacity  arifes  from 
the  Multitude  of  Reflexions  caufed  in  their  inter¬ 
nal  Parts.  ’Tis  plain  alfo,  as  he  (hews,,  that  o- 
pake  Subitances  are  rendered  tranfparent,  by  fil¬ 
ling  their  Pores  with  any  Subltance  of  equal,  or 
almoit  equal  Denfity  with  their  Parts. 

Thus  Paper  dipped  in  Water  or  Oil,  the  0 cuius 
MurM  Stone  iteep’d  in  the  former  of  thofe  Li¬ 
quors,  Linnen-cloth  oiled  or  varniihed,  and  ma¬ 
ny  other  Subitances  foaked  in  fuch  Liquors  as 
Will  intimately  pervade  their  little  Pores,  become 
more  tranfparent  by  that  means  than  they  were 
before. 

And  the  true  Reafon  why  all  opake  Bodies, 
when  reduced  into  very  fmall  Parts,  become  tranl- 
parent,  is,  becaufe  the  Thicknefs  of  the  Particles 
being  much  lefs  than  the  Intervals  of  the  Fits  of 
eafy  Reflexion  and  Tranfmiifion  of  the  Rays  of 
Light,  the  Body  lofeth  its.  reflecting  Power  ;  for 
if  the  Rays,  which  at  their  entring  into  the  Body, 
are  put  into  Fits  of  eafy  Tranfmiifion,  arrive  at  the 
furtheft  Surface  of  the  Body  before  they  be  out  of 
thole  Fits,  they  muit  be  tranfmitted. 

TRANSPIRATION,  a  Breathing  through,  as 
of  Vapours  through  the  Pores  of  the  Skin.  Blan¬ 
chard. 

TRANSPLANTATION,  in  Natural  Ma- 
gick,  is  a  Method  of  curing  Difeafes  by  transferring 
them  from  one  SubjeCt  to  another. 

TRANSPOSITION^/'  Equations.  See  Equa¬ 
tions. 

TRANSVERS ALIS  Colli ,  is  a  Mufcle  of  the 
Neck,  which  arifeth  Flelhy  from  all  the  Tranf- 
verfe  Procefies  of  the  Vertebra  of  the  Neck,  except 
the  firft  and  fecond,  and  is  infected  after  an  ob¬ 
lique  afeending  Progrefs  to  their  Superior  Spines  ; 
it  being  a  Continuation  of  the  fame  Series  of  Muf- 
cular  Fibres  that  compofe  the  Sacer  and  Semi-fpi- 
natus :  If  either  of  thofe  Mufcles  a  Cl,  the  Vertebra 
of  the  Neck  are  moved  obliquely  backwards,  as 
when  we  look  over  one  Shoulder. 

TRANSVERSALIS  Mufculus ,  one  of  the  Muf¬ 
cles  of  the  Abdomen,  fo  called,  becaufe  its  Fibres 
run  a-crofs  the  Belly  :  Its  Ufe  is  to  comprefs  the 
Abdomen  exaClly  inwards,  in  Expiration. 
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TRANSVERSALIS  Pedis,  is  a  Mufcle  of  the 
Foot,  fo  called  from  its  Tranfverfe  Situation  ;  it  a- 
rifeth  Tendinous  from  the  Internal  Os  Sefamoides 
of  the  Great  Toe,  and  becoming  a  Flelhy  Belly 
in  its  Progrefs  over  the  firft  Internodes  of  the  two 
next  Toes,  it  is  leflened  at  its  Infertion  to  the  In¬ 
ferior  Part  of  that  Metatarjal  Bone,  which  fup- 
ports  that  Toe  next  the  lefler.  Its  Ufe  is  to  bring 
the  lefler  Toe  towards  the  greater 

TRANSVERSALIS  Pedis.  Dr.  Douglas ,  in 
his  comparative  Delcriplion  of  the  Mufcles,  faith, 
that  this  is  only  Part  of  the  Mufculus  accelerator 
TJrina ,  arifing  from  the  Knob  of  the  Ifchium  ;  for 
it  is  not  infer  ted  into  the  Cavum  Ovale ,  or  Bulb  of 
the  Urethra ,  but  joins  in  with  the  Accelerator ,  of 
which  it  makes  a  fecond  Beginning. 

TRANSVERSALIS  Penis,  is  a  Pair  of  Mufcles 
arifing  near  the  Ereflores  Penis ,  and  thence  pafs 
tranfverfely  to  their  Infections  at  the  upper  Part  of 
the  Bulb  of  the  Cavernous  Body .  of  the-  Urethra  : 
They  have  this  Name  for  their  Situation.  They 
are  mentioned  by  Lindanus  after  Aquapendens ,  as 
Bartholin  obfexves,  Lib.  i.  cap.  24. 

TRANSVERSALIS  Sutura,  is  a  Suture  which 
runs  acrols  the  Face ;  it  pafles  from  one  Temple  to 
another  tranfverfely,  over  the  Root  of  the  Nofe, 
joining  the  Os  Frontis ,  and  the  Sinciput :  ’Tis  the 
firft  of  the  true  Sutures,  and  is  ufually  called, 
Coronalis. 

TRANVERSE,  [ Tranfuerfus ,  L.]  going  a-crofs 
from  Right  to  Left,  or  from  Corner  to  Corner. 

TRANSVERSE  Axis,  ox  Diameter.  See  L  at  us 
Tranfverfm. 

TRANSVERSE  Mufcles ,  in  Anatomy,  are  cer¬ 
tain  Mufcles  that  arife  from  the  Tranfverfe  Pre¬ 
cedes  of  the  Vertebra  of  the  Loins. 

TRAPEZIUM,  ffKzfra,  Gr.j  fee  under  Qua¬ 
drilateral  Figures.  For  its  Superficial  Content,  See 
Area. 

TRAPEZIUS,  is  a  Mufcle  of  the  Shoulder- 
blade,  which  ferves  to  move  it  upwards,  back¬ 
wards,  and  downwards. 

TRAPEZOID,  is  a  folid  irregular  Figure,  ha¬ 
ving  four  Sides  not  parallel  to  one  another. 
TRAVELLING-BAROSCOPE,  the  fame 

with  Portable  Barometer. 

TRAVERSE,  a  Term  in  Gunnery ,  fignjfying 
to  turn  a  Piece  of  Ordnance  which  way  one  pleafes 
upon  her  Platform. 

TRAVERSE,  a  Sea  Word  ufed  in  thefe  Senfes  ; 
they  call  the  Way  of  a  Ship  when  (he  makes  An¬ 
gles  in  and  out,  and  cannot  keep  diredtly  to  her 
true  Courfe,  a  Traverfe. 

Alfo, the  laying  and  removing  aPiece  of  Ord¬ 
nance,  or  Great  Gun,  in  order  to  bring  it  to  bear, 
or  lie  level  with  the  Mark,  is  called  Traverfmg 
the  Piece. 

TRAVERSE,  in  Carpentry,  is  a  Piece  of  Iron 
placed  tranfverfely  to  (Lengthen  and  fortify  ano¬ 
ther. 

To  TRAVERSE,  with  Carpenters,  is  to  plain 
a  Piece  of  Board  againft  the  Grain. 

TRAVERSE,  in  Navigation,  is  the  Variation 
or  Alteration,  of  the  Ship’s  Courfe,  upon  the  fhif- 
ting  of  Winds,  idc. 

Note ,  That  in  Sailing  in  refpesft  of  the  Wind,  is 
either  before  a  Wind ,  by  a  Wind ,  or  Larging. 

If  a  Ship  fail  by  or  againft  a  Wind,  there  ought 
to  be  an  Allowance  for  her  Lee. way,  and  that 
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more  or  lefs,  according  to  the  Growth  and  Suage 
of  the  Sea,  Mould  of  the  Ship,  and  Sail  Ihe 
bears. 

EXAMPLE, 

Of  a  Traverfe. 

A  Ship  from  Latitude  47  Degrees,  00  Minutes 
N.  Sails  S.  E.  by  S.  23  Miles,  and  then  Sails  S.W. 
by  W.  3 1  Miles,  and  afterwards  W.  N.  W.  40 
Miles ;  laftly,  N.  28  Miles. 

I  demand  the  Courfe  and  Diftance  failed  from 
the  firft  Place  of  Departure,  and  the  Latitude  (he 
is  now  in. 


Geometrically. 

Firft,  Draw  the  Meridian  Ab,  with  60  Degrees 
from  the  Chords,  defcribe  the  Arch  b  c ;  which 
make  equal  to  33  Degrees  45  Minutes  =  3  Points; 
draw  At,  and  make  Ad ,  tor  Ac  equal  to  23 
Miles. 

Secondly,  Draw  d  e  parallel  to  A  b ;  from  d , 
with  60  Degrees  of  the  Chords,  defcribe  ef  which 
make  equal  to  5  Points,  draw  g  /,  fet  3 1  Miles 
from  d  to  g . 

Thirdly,  Draw  g  b ,  parallel  to  A  b  ;  with  60 
Degrees  of  the  Chords  defcribe  b  i,  which  make 
equal  to  6  Points  ;  draw  g  /,  fet  40  Miles  from 
g  to  i. 


Fourthly,  Draw  k  l  parallel  to  A  b,  make  £  / 
equal  to  28  Miles ;  draw  /  A,  that  meafured  on 
the  Equal  Parts ,  gives  50,  4  Miles,  and  the  Angle 
A  Ik  meafured  on  the  Chords,  gives  8z  Degrees, 
or  7  4  Points  from  the  Meridian  ;  fo  that  if  fhe 
had  failed  on  a  ftraight  Line,  and  fingle  Courlc 
from  A  to  /,  that  Courfe  had  been  W.  by  N.  4  We- 
fterly,  and  the  Diftance  50,  4  Miles. 

By  tbe  Logarithms. 

As  the  Radius - - - 10,00000 

Is  to  the  Dift.  of  the  firft  Courfe  23  Mil.  1,36172 
So  is  the  S.  Compl.  of  the  Co.  S.  56°  15'  9,91984 


To  the  Diff.  Lat.  in  the  firft  Co.  19,  1  M.  1,28136 
Then,  as  the  Radius - - 10,00000 


Is  to  the  Diftance  A  d  23  Miles -  1,36172 

So  is  the  S.  330  45'  —  f  d  Ab  the  firft  C.  9,74473 

To  the  Departure  in  the  firft  Courfe  1 2,  8, 1,10646 

Thus  proceeding  with  the  feveral  Courfes,  and 
Diftances  given,  find  the  Departures,  and  Diffe¬ 
rence  of  Latitude  to  them  all. 

If  the  Courfe  be  between  the  North  and  Eaft, 
then  the  Difference  of  Latitude  is  called  Northing, 
and  the  Departure  Eafting  ;  if  the  Courfe  be  in 
the  North-weft  Quarter,  then  the  Difference  of 
Latitude  is  called  Northing,  and  Departure  Welt¬ 
ing.  If  the  Courfe  be  between  the  South,  and 
Eaft,  the  Difference  of  Latitude  is  called  South¬ 
ing,  and  the  Departure  Eafting,  &c. 

Now  place  all  the  faid  Differences  of  Latitude 
and  Departures  in  a  Table,  the  Northings  all  under 
one  another,  under  the  Title  Northing ,  and  the 
Southings,  under  the  Southing  ;  the  Eafings  in  the 
Eajl  Column,  and  the  Wejlings  in  the  Weft  Co¬ 
lumn. 

Then  add  up  all  the  Northings,  as  likewife  the 
Southings,  and  fo  the  Eaftings,  and  alfo  the  We- 
flings :  Laftly,  Take  the  Sum  of  the  Northings, 
from  that  of  the  Southings,  if  the  Southings 
make  moll ;  or  the  Sum  of  the  Southings  from 
the  Northings,  that  you  may  have  their  Third 
Difference,  which  is  the  Difference  of  Latitude; 
as  alfo,  the  Difference  of  the  Totals  of  Eafting 
and  Welling  for  the  Departure  3  by  which  Diffe¬ 
rence  of  Latitude  and  Departure,  according  to 
Cafe  5.  of  Right-angled  Triangles,  you  will  find 
the  Dirett  Courfe  and  Diftance. 


Courfe. 

Points. 

Diftance. 

North. 

South. 

Eaft. 

Weft. 

S  E  by  S. 

3 

23 

19,12 

12,78 

SW  by  W. 

5 

3i 

17,22 

25,78 

W  N  W. 

6 

40 

G,3i 

36,96 

North. 

0 

28 

28,00 

From  Sum 

43,3* 

36,43 

12,78 

62,74 

Take 

• 

36,34 

.12,78 

Refts. 

6,57 

49,96  Dep.Weft 

ST. 


Departed 


T  R  A 


T  R  A 


departed 
Difference  oft 


Prefent 


Latitude 


470  oo’  North. 
oo°  07' 


47°  07  North. 


As  the  Difference  of  Latitude  7  Miles  —  0,845098 

Is  to  the  Radius - : - 10,000000 

So  is  the  Departure  49,9 - * —  —  1,698100 

To  the  Tan.  of  the  Courfe  82,1 - 10,853002 


And, 

As  the  S.  of  the  Courfe  82°  1' - 9,995770 


Example  2. 

A  Ship  being  bound  to  the  Eaftward,  and  find¬ 
ing  the  Wind  variable,  a  fmall  Gale,  and  fmooth 
W ater,  plies  upon  thefe  feveral  Courles,  with  the 
Diftances  on  each  Courfe,  as  followeth. 

The  Lar -hoard  Tack  on  Board ,  Wind  from  S  S  W 
to  S,  and  fo  to  S  S  E  and  £. 

Miles 


South-Eaft  by  Eaft  half  Eafterly - - - -  5 

Eaft  South-Eaft  - -  - - -  4 

Eaft  by  South - - - -  7 

Eaft  half  Northerly' - - - ■ - - -  z 


Is  to  the  Departure,  49,9  Miles  - -  1,698100 

So  is  the  Radius - 1 0,00000 


The  Star-board  Tack  on  Boards  the  Wind  S  E, 
ESE,  E,  &Y. 


To  the  Diftance  50,4  Miles- 


,702330 


South  South-Weft  — 

South  by  Weft  - 

South - - - 

South  South-Eaft- - 

South-Eaft  by  South 


-  5 

-  6 

-  4 

-  7 
* 

y 


The  Diredt  Courfe  and  Diftance  from  the  firft  Place  of  Departure  is  required. 

The  Work  by  the  Tranfuerfe  Table. 


|  Courfe. 

Points. 

Dift. 

North. 

South. 

Eaft. 

Weft. 

SE  by  E  i  E’ly 

si 

5 

2  36 

4  41 

ESE 

6 

4 

*  53 

3  70 

E  by  S  / 

E  i  N’ly 

7 

7 

*  37 

6  86 

7t 

3 

0  29 

2  98 

SSW 

2 

5 

4  62 

1  91 

S  by  W 

r 

6 

5  88 

i  17 

South 

0 

4 

4  00 

0  00 

S  S  E 

2 

7 

6  47 

2  08 

SEby  S 

3 

3 

2  49 

1  67 

0  29 

28  72 

21  70 

Sum 

0  29 

3  08 

OO 

18  62 

1 

Having  fet  down  the  feveral  Courfes  and  Di¬ 
ftances,  then  in  the  Traverfe  Table  find  the  Courfe 
on  the  Head  of  the  Table,  if  under  four  Points ; 
but  at  the  bottom,  if  above  four  Points  ;  and  look 
the  Diftance  in  the  Left-hand  Column,  and  in  the 
Square  meeting  will  be  the  Difference  of  Latitude 
and  Departure,  under  the  refpediye  Titles. 

Thus,  above  3  £  Points,  and  right  againft  5  m> 
I  find  over  Title  Diff.  Lat.  2.  36  w,  the  Difference 
of  Latitude ,  and  over  Dep.  4.  14,  the  Departure , 
in  the  firft  Courfe,  which  being  placed  in  their 
proper  Columns,  according  as  they  are  Northing 
or  Southing,  &c.  Proceed  in  like  manner  with  all 
the  other  Courfes  or  Diftances  entring  and  corref- 
ponding  Differences  of  Latitude  and  Departures  in 
their  Columns  :  Then  add  up  the  Columns  of 
Diff.  of  Lat-  and  Departure,  Subftrading  the  Idler 
Difference  of  Latitude  from  the  greater,  and  the 
leffer  Departure  from  the  greater,  and  the  Remain¬ 
ders  are  the  whole  Difference  of  Latitude  and  De¬ 
parture  {he  hath  made  from  the  Place  of  her  De¬ 
parture ;  fo  in  this  Example,  fheis  28,  43  m  to 
the  South  of  the  Place  of  her  Departure  j  and  x  8, 


62  m  Eaft,  with  which  by  Cafe  5th  I  find  her 
Courfe  S  E  by  S  2  Southerly,  and  Diftance  34 
5  tn. 


TRAVERSE.  There  is  alfo 
a  Partition  of  an  Efcutcheon  ufed 
in  Heraldry  of  this  Figure,  which 
they  call  Parted  per  Pale  Traverfe , 

Argent  and  Gules. 


TRAVERSE,  is  alfo  a  Word  much  ufed  in 
Anfwer  to  Bills  in  Chancery  ;  or  it  is  that  which 
the  Defendant  pleadeth  or  faith  in  Bar,  to  avoid 
the  Plantiff’s  Bill,  either  by  confeffing  or  avoid¬ 
ing,  or  by  denying  and  traverfmg  the  material  parts 
thereof. 

To  traverfe  an  Office ,  is  nothing  elfe  but  to  prove, 
that  an  Inquifition  made  of  Lands  or  Goods  by 
the  Efcheator,  is  defedive,  and  untruly  made.  And 
to  traverfe  an  Indictment ,  is  to  take  Ifi’ue  upon  the 
chief  Matter,  and  to  contradict  or  deny  lome  Points 
of  it. 


TRAVERSE, 


TRE 


T  R  E 


TRAVERSE,  in  Fortification,  is  a  little  Trench 
bordering  with  two  Parapets ,  viz.  one  on  the  right 
Side,  and  another  on  the  left,  which  the  Befiegers 
make  quite  thwart  the  Meat  of  the  Place,  to  pafs 
fecure  from  Flank-{h ot,  Snd  to  bring  the  Miners  to 
the  Baftions  ;  it  lerves  as  a  Cover  from  the  Enemy, 
when  they  come  on  their  Flank.  They  are  of 
good  ufe  to  flop  an  Enemy's  Way,  and  to  prevent 
being  enfiladed.  It  is  alfo  a  good  Defence  in  a  dry 
Ditch,  when  the  Parapet  is  made  on  that  fide  next 
the  oppofite  Flank.  There  is  alfo  a  Traverfe  in  a 
wet  Ditch,  which  is  made  by  throwing  into  the 
Fofs  or  Ditch  over  againft  the  Place  where  the 
Miner  is  to  be  put  to  the  Foot  of  the  Wall,  Sau- 
ciflons,  Joifts,  and  other  pieces  of  Wood,  with  Faf- 
cines.  Stones,  Earth,  &c.  in  order  to  fill  up  the 
Ditch,  and  to  carry  a  Gallery  over  it.  Alfo  a 
Wall  of  Stone  or  Earth,  built  a-crofs  a  Work 
which  is  commanded,  in  order  to  cover  the  Men, 
is  called  a  Traverfe. 

This  Traverfe  is  ufually  covered  on  top  with 
Hurdles  or  Bavins  laden  with  Earth,  for  Security 
from  the  Fire-works  and  differs  from  a  Coff'er  only 
in  this  refpedt,  that  it  is  made  by  the  Befiegers , 
and  the  other  by  the  Befieged. 

This  Word  is  now  often  ufed  for  any  R.etrench- 
ment  or  Line  Fortified  with  Fafcines,  Gabions, 
Barrels,  Bags  of  Earth,  &c. 

TRAVERSE -Board,  is  a  little  round  Board, 
hanging  up  in  the  Steerage  of  a  Ship,  and  bored 
full  of  Holes  upon  Lines  Ihowing  the  Points  of  the 
Compafs ;  upon  it,  by  moving  of  a  little  Peg  from 
Hole  to  Hole,  the  Steer’s- man  keeps  an  Account 
how  many  Glaffes  (that  is,  half  Hours)  the  Ship 
fleers  upon  any  Point. 

TRAUMATICKS,  are  thofe  things  which  be¬ 
ing  taking  in  Decodlions  and  Potions,  fetch  the  fe- 
rous  and  fharp  Humours  out  of  the  Body,  and  fo 
attenuate  the  Blood,  that  it  may  be  conveniently 
driven  to  the  wounded,  broken,  or  bruifed  Parts. 
Blanchard. 

TREASON,  is  of  two  forts,  viz.  High  and 
Petty  Treafon.  High  Treafon  is  defined  to  be  an 
Offence  committed  againft  the  Security  of  the 
King  or  Kingdom,  whether  it  be  by  Imagination, 
Word  or  Deed  ;  as  to  compafs  or  imagine  the 
Death  of  the  King,  Queen,  or  Prince;  or  to  De¬ 
flower  the  King’s  Wife,  or  his  eldeft  Daughter  un¬ 
married,  or  his  eldeft  Son’s  Wife  ;  or  levy  War 
againft  the  King  in  his  Realm,  adhere  to  his  Ene¬ 
mies,  counterfeit  his  Great  Seal,  Privy  Seal,  or 
Money  :  T o  kill  the  King’s  Chancellor,  Treafurer, 
Juftices  of  either  Bench,  Juftices  in  Eyre,  or  Af- 
fize,  or  of  Oyer  and  Terminer,  being  in  their 
Place,  doing  their  Office  ;  diminifhing  or  impair¬ 
ing  current  Money,  and  many  others,  as  may  be 
feen  in  divers  Statutes  particularly  expreffed.  In 
cafe  of  this  Treafon ,  a  Man  fhall  be  hang’d,  drawn 
and  quartered,  and  forfeit  his  Lands  and  Goods 
to  the;  King.  It  is  fometimes  called  Treafon  Para¬ 
mount,  Petty  Treafon.  See  the  Word  itfelf  in  its 
proper  place. 

There  is  alfo  mention  of  Accumulative  Treafon , 
and  ConjlruRive  Treafon  fm  the  Statute  14  Car.  II. 
cap.  29.  And  here  Note,  That  Majori proditione 
ornnes  funt  principales ,  there  are  no  Acceflaries  in 
Treafon ,  all  are  Principals.  And  Voluntas  non  re¬ 
put  abitur  pro  fafto  nfii  in  caufa  Proditionis ,  for  Petty 
Treafon . 


TREASURER,  is  an  Officer  of  great  Truft. 
The  Treafurer  of  England  is  a  Lord  by  his  Office, 
and  under  his  Charge  and  Government  is  all  the 
King’s  Money  in  the  Exchequer ,  and  alfo  the 
Clerks  of  all  Officers  any  way  employed  in  Col- 
ledling  the  Imports,  Taxes,  Tributes,  or  other 
Revenues  belonging  to  the  Crown.  He  hath  al¬ 
to*  by  virtue  of  his  Office,  the  Nomination  of  all 
Efcheators  yearly  throughout  England ;  3nd  gi- 
veth  the  Place  of  all  Cuftomers  and  Searchers  in 
all  the  Ports  of  the  Kingdom,  with  divers  other 
Matters. 

1  REASURER  of  the  King’s  Houjhold ,  is  an 
Officer  in  the  Court,  who  is  of  the  Privy- Council, 
and  in  the  Abfence  of  the  Steward  of  the  King’s 
Houjhold ,  hath  Power,  with  the  Comptroller  and 
Steward  of  the  Marjhalfea ,  without  Commiffion, 
to  hear  and  determine  Treafons,  Mifprifions  of 
Treafon,  Murder,  Homicide,  and  Bloodfhed,  com¬ 
mitted  within  the  King’s  Palace. 

TREASURE-TROVE,  is  when  any  Money, 
Gold,  Silver,  Plate,  or  Bullion  is  found  in  any 
Place,  and  none  knows  to  whom  it  belongs ;  then 
the  Property  thereof  belongs  to  the  King,  but  the 
Civil  Law  gives  it  to  the  Finder,  according  to  the 
Law  of  Nature.  The  Punifhment  for  concealing 
Treafure  found,  is  Imprifonment  and  Fine.  But  if 
any  Mine  or  Metal  be  found  in  any  Ground,  that 
always  pertains  to  the  Lord  of  the  Soil,  except  it 
be  a  Mine  of  Gold  or  Silver,  which  ufed  to  be  al¬ 
ways  to  the  King,  in  whole  Ground  foever  it  be 
found  :  But  by  a  late  Adi  of  Parliament,  the  Kino- 
hath  only  the  Pra-emption. 

TREBLE,  is  thelaft  or  higheftof  the  four  Parts 
in  Mufical  Proportion. 

TREENELS,  in  a  Ship,  are  long  Pins  or  Nails 
of  Wood,  whence  they  are  called  Tree-nells,  or 
Tree-nails,  made  out  of  the  Heart  of  Oak,  to  fa¬ 
llen  the  Planks  to  the  Timber;  and  thefe  have 
always  Oakam  driven  into  them,  to  prevent  any 
Leak . 

TREES  and  Shrubs ,  of  our  Native  Growth  in 
England ,  are  thus  diftinguilhed  by  our  moll  Judi¬ 
cious  Botanift  Mr.  John  Ray. 

I.  Such  as  have  their  Flower  disjoined  and  remote 
from  the  Fruit ;  and  thefe  are , 

1.  Nuciferous  ones ,  or  fuch  as  bear  Nuts,  as  the 
Walnut  Tree,  the  Hazel  Nut-tree,  the  Beach,  the 
Chefnut,  and  the  common  Oak. 

2.  Coniferous  ones ,  or  fuch  as  bear  a  fquamofe 
or  fcaly  Fruit,  of  a  kind  of  Conical  Figure,  and  of 
a  woody  or  hard  Subftance,  in  which  are  many 
Seeds,  which  when  they  are  ripe,  the  Cone  opens 
or  gapes  in  all  its  feveral  Cells  and  Partitions,  and 
fo  they  drop  out.  Of  this  Kind  are  the  Scotch 
Firs,  Male  and  Female ;  the  Pine,  which  in  our 
Gardens  is  called  the  Scotch  Firr ;  the  common 
Alder  Tree,  and  Birch  Tree, 

3.  Bacciferous  ones ,  or  fuch  as  bear  Berries ;  as 
Juniper  and  the  Yew  Tree. 

4.  Lanigerous  ones,  or  fuch  as  bear  a  woolly 
downy  Subftance  ;  as  the  black,  white,  and  trenr- 
bling  Poplar,  Willows,  and  Ofiers  of  all  kinds. 


1 


5.  Such 


TKE 
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5.  Such  as  bear  their  Seeds  (having  an  imperfedt 
Flower)  in  leafy  Membranes  or  Cafes,  as  the  Horn¬ 
beam  ox  Hard-beamy  called  in  fome  places  the  Horn- 
beech. 

II.  Such  as  have  their  Fruits  and  Flowers  conti¬ 
guous  ;  and  thefe  are  either  with  the  Flower 
■ placed  on  the  Fop  of  the  Fruity  or  elfe  have  it 
adhering  to  the  Bafe  or  Bottom  of  the  Fruit. 

1.  Trees  and  Shrubs  with  the  Flower  placed  on 
the  Top  or  Upper-part  of  the  Fruit :  Of  thefe,  fome 
are  Pomiferous ,  as  Apples  and  Pears ;  and  fome 
Bacciferousy  as  the  Sorb  or  Servife  T ree ;  the  White 
or  Haw-Thorn,  the  wild  Rofe,  Sweet-brier,  Cur¬ 
rants,  the  great  Bilbery  Bufh,  Honey  Suckle,  Ivy, 
&c. 

,  ,2.  Trees  whofe  Flower  adheres  to  the  Bafe  or 
Bottom  of  the  Fruit,  are  either  fuch  as  have  their 
Fruit  moift  and  foft  when  ripe,  as, 

1.  Prunferous  ones ,  whofe  Fruit  is  pretty  large 
and  foft,  with  a  Stone  in  the  middle  ;  as  the  black 
Thorn  or  Slow-tree,  the  black  and  white  Bullace- 
tree,  the  common  wild  Cherry-tree,  the  black 
Cherry,  &c. 

2.  Baccferous  ones  5  as  the  Strawberry  Tree,  in 
the  Weft  of  Ireland ,  Miffeltoe,  Water-elder,  the 
Dwarf  a  large  Lawrel,  the  Viburnum  or  Way-far¬ 
ing  Tree,  the  Dog- berry  T ree,  the  Sea  black  Thorn, 
the  Berry-bearing  Elder,  the  Privet  Barberry,  com¬ 
mon  Elder,  the  Holly,  the  Buck-thorn,  the  Berry¬ 
bearing  Heath,  the  Bramble  and  the  Spindle-tree, 
or  Prick-wood. 

Such  as  have  their  Fruit  dry  when  *tis  ripe ;  as 
the  Bladder  Nut-tree,  the  Box-tree,  the  common 
Elm  and  Afh,  the  Maple,  the  Gaule  or  Sweet-wil- 
lowy  common  Heath,  Broom,  Diers- weed.  Furze, 

•  or  Gorfe,  the  Lime-tree,  &c. 

TREFFLE fin  Heraldryy  as 
a  Crofs  Freffiey  is  a  Crofs  whole 
Arms  end  in  three  Semi-circles, 
each  reprefenting  the  Three¬ 
leaved  Grafs,  or  Trefoil.  This 
is  by  fome  called  St.  Lazarus 
Crofs.  See  the  Figure. 

TRE-FOIL,  Fr  folium  y 
Freffle,  F.  [of  rfiQvMcv,  Gr.]  the  Herb  Three-lea¬ 
ved  Grafs. 

TREFOILS,  in  Heraldry , 
called  in  French  Frejfies ,  are  fre¬ 
quently  born  in  Coat  Armour, 
reprefentingThree-leavedGrafs, 
and  are  accounted  next  to  the 
Fleur- de-Lis y  or  Lilies.  See  the 
Figure. 

TREMOR,  is  a  voluntary  Motion  depraved, 
by  which  the  Member  is  fometimes  raifed  up,  and 
fometimes  deprefled  through  the  mutual  Contradli- 
on  between  the'  Faculty  and  the  Part  affedted. 

TRENCHES,  in  Fortifcationy  are  certain  Moats 
or  Ditches,  which  the  Befiegers  cut  to  approach 
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more  fecurely  to  the  Place  attacked,  and  are  of 
feveral  forts,  according  to  the  different  Nature  of 
the  Soil  ;  for  if  the  adjacent  Territory  be  Rocky, 
the  T rench  is  only  an  Elevation  of  Bavins ,  Gabionsy 
Wool-packSy  or  Shouldrings  of  Earth  call  up  round 
about  the  Place  :  But  where  the  Ground  may  be 
eafily  opened,  the  Trench  is  dug  therein,  and  bor¬ 
dered  with  a  Parapet  on  the  Side  of  the  Befieged. 
The  Breadth  of  it  ought  to  be  from  8  to  10  Foot, 
and  the  Depth  from  6  to  ,  7. 

Thefe  Frenches  are  to  be  carried  on  with  wind¬ 
ing  Lines,  in  fome  manner  parallel  to  the  Works 
of  the  Fortrefs,  fo  as  not  to  be  in  view  of  the  E- 
nemy,  nor  to  expofe  its  Length  to  their  Shot, 
which  they  call  Enfiladed ;  for  then  it  will  be  in 
danger  of  being  Enfiladedy  or  fcoured  by  the  E- 
nemies  Cannon :  And  this  carrying  of  the  T ren- 
ches  obliquely,  they  call,  carrying  the  Trenches 
by  Coudees  or  Fraverfes. 

They  call  it  Opening  the  Frenches ,  when  the  Be¬ 
fiegers  begin  to  Work  upon  the  Line  of  Approaches, 
and  this  is  ufually  done  in  the  Night,  and  fome¬ 
times  within  Mufket-fhot,  and  fometimes  within 
half  or  whole  Cannon-fhot  of  the  Place,  if  there  be 
no  rifing  Ground  about  it,  the  Garrilon  ftrong, 
and  their  Cannon  well  ferved.  The  Workmen 
that  open  the  T renches,  are  always  fupported  by 
Bodies  of  Men  againft  the  Sallies  of  the  Befieged  ; 
and  fometimes  thofe  Bodies  lie  between  them  and 
the  Place,  as  alfo  on  their  right  and  left.  The  Pio¬ 
neers  fometimes  Work  on  their  Knees,  and  the 
Men  that  are  to  fupport  them,  lie  flat  on  their 
Faces,  in  order  to  avoid  the  Enemies  (hot:  And 
the  Pioneers  are  alfo  ufually  covered  with  Man¬ 
telets  or  SauciJJ'ons.  They  alfo  fay,  Mount  the 
Frenches ;  that  is,  go  upon  Duty  in  them.:  And 
to  Relieve  the  FrencheSy  is  to  Relieve  fuch  as  have 
been  upon  Duty  there.  To  carry  on  the  Frenches , 
is  to  advance  them  towards  any  Place. 

Fo  TRENCH  the  Ballafiy  a  Sea  Phrafe,  is  to 
divide  the  Ballaft  in  a  Ship’s  Hold  into  feveral 
Trenches. 

TREPANNING,  in  Chirurgeryt  the  Opera¬ 
tion  of  ufing  an  lnftrument  in  helping  Contufions, 
Fradtures,  iffc.  in  the  Skull.  ,  - 

TREPANUM,  the  fame  with  Modiolus ;  which 
fee* 

TREPIDATION,  in  Phyficky  a  Trembling  or 
Tremor  of  the  Members  and  Nerves  of  the  Body. 

TREPIDATION,  with  the  ancient  Afirono- 
merSy  a  Libration  of  the  eighth  Sphere  ;  or  a  Mo¬ 
tion  attributed  by  the  Ptolemaick  Syftern  to  the 
Firmament,  in  order  to  account  for  certain  al- 
moft  infenfible  Changes  and  Motions  that  they  ob- 
ferved  in  the  Axis  of  the  World;  by  means  of 
which  the  Latitudes  of  the  fixed  Stars  came  to  be 
gradually  changed,  and  the  Ecliptick  feemed  to 
approach  reciprocally  firft  towards  one  Pole,  then 
towards  the  other. 

TRESPASS,  fignifies  any  Tranfgreffion  of  the 
Law  under  Treafon,  Felony,  or  Milprifion  of  ei¬ 
ther  ;  for  a  Lord  of  the  Parliament  to  depart  from 
thence  without  the  King’s  Licence,  is  neither  Trea¬ 
fon  nor  Felony,  but  Frejpafs. 

But  this  Word  is  molt  commonly  ufed  for  that 
Wrong  or  Damage  which  is  done  either  to  the 
King  in  his  Foreft,  or  by  one  private  Man  to  ano¬ 
ther  ;  and  according  to  this  Signification,  it  is  of 
two  forts ;  Frefpafs  Generaly  otherwife  called  Frej- 
'pafs  vi  armis ;  and  Frefpafs  Special ,  otherwife 
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called  Trefpafs  upon  the  Cafe  :  and  this  feemeth  to 
be  without  Force,  howbeit  they  are  fometimes 
confounded.  How  to  diftinguifh  the  Forms  of  thefe 
Writs  or  Adions,  fee  F.  N.  B .Fol.  86,  87.  In  an 
Adion  of  Trejpafs ,  the  Plaintiff  always  Sues  for 
Damages,  or  the  Value  of  the  Hurt  done  him  by 
the  Defendant.  There  is  alfo  Trefpafs  local ,  and 
Trefpafs  tranftory.  Trefpafs  local  is  that  which  is 
fo  annexed  to  the  Place  certain,  that  if  the  De¬ 
fendant  join  iffiie  upon  a  Place,  and  traverfe  the 
Place  only  by  faying  ahfque  hoc ,  That  he  did  the 
Trefpafs  in  the  Place  mentioned  in  the  Declara¬ 
tion,  and  aver  it,  it  is  enough  to  defeat  the  Adion. 
Trefpafs  Tranftory ,  is  that  which  cannot  be  de¬ 
feated  by  the  Defendant’s  T raverfe  of  the  Peace, 
becaufe  the  Place  is  not  material :  But  the  Adion 
of  Trefpafs  quare  claufum  fregit ,  ought  to  be  local. 

TRESSEL-TREES,  in  a  Ship ,  are  thofe  Tim¬ 
bers  of  the  Crofs-tree  that  Hand  along  Ships,  or 
Fore  and  Aft  at  the  Tops  of  the  Mails.  See  Crofs - 
rees. 

TRESSURE,  in  Heraldry ,  is 
the  Dimunitive  of  an  Orle,  and  is 
ufually  accounted  to  be  only  one 
half  of  it,  and  is  commonly  born 
Fiery  and  Counterflary ,  and  it  is 
alfo  often  double,  and  fometimes 
treble. 

TRIA  Primay  are  Salt,  Sulphur,  and  Mercury, 
the  three  Hypoftatical  Principles  of  the  Chymills, 
out  of  which  they  pretend  that  all  mixed  Bodies 
are  compounded,  and  into  which  they  are  ulti¬ 
mately  refolvable  by  Fire  ;  but  the  latter  is  falfe, 
and  the  firft  impoflible  to  be  proved. 

TRIAL,  in  Lawy  is  ufed  for  the  Examination 
of  all  Caufes,  Civil  and  Criminal,  according  to  the 
Laws  of  the  Realm,  before  a  proper  Judge  :  Of 
which  there  are  divers  kinds ,  as  Matters  of  Fad: 
fhall  be  tried  by  the  Jurors  ;  Matters  of  Law,  by 
the  Juftices  ;  Matters  of  Record,  by  the  Record 
itfelf.  A  Lord  of  Parliament,  upon  an  Indid- 
ment  of  Treafonor  Felony,  fhall  be  Tried  with¬ 
out  any  Oath  by  his  Peers,  upon  their  Honours 
and  Allegiance ;  but  in  Appeal  at  the  Suit  of  any 
Subjed,  they  fhall  be  T ried  per  bonos  &  legates  ho¬ 
mines.  If  ancient  Demefne  be  pleaded  of  a  Ma¬ 
nor,  and  denied,  this  fhall  be  Tried  by  the  Record 
of  Doomfday.  Baftardy,  E xcommengemen t ,  Lawful- 
nefs  of  Marriage,  and  other  Ecclefiaftical  Matters 
fhall  be  T ried  by  the  Bifhop’s  Certificate. 

TRIANGLE,  is  a  Figure  having  three  Angles 
and  three  Sides  only,  and  is  either  Spherical  (which 
fee)  or  Plane ,  whofe  Sides  are  Right  Lines.  Every 
Plane  Triangle  may  be  confider’d  with  relation  ei¬ 
ther  to  its  Angles,  or  its  Sides.  As  to  its  Angles, 
’tis  either, 


1 .  Right  Angled  Trian- 
gley  is  that  which  hath 
one  Right  Angle ,  as  A. 


% 

'  &  e& 
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2.  Obtufe  An» 
gled  Triangle ,  is 
fuch  as  hath  one 
Obtufe  Angle,  as 


3.  Acute  Angled  Trian-  , 
gle,  is  that  which  hath  all 
its  Angles  Acute  y  as  C. 


N.  B.  Any  Triangle  that  is  not  Right  Angled 
is  called  Oblique  Angled ,  or  Amblygonial. 

A  Triangle,  as  to  its  Sides,  is  either. 


1 .  Equilateral  Trian¬ 
gle  ,  is  that  which  hath  all 
its  Sides  equal  to  one 
another,  as  E. 


2.  Ifofcelesy  or  an  E- 
quilegg’d  Triangle ,  is  that 
which  hath  only  two 
Sides  equal,  as  I. 


3.  Scale  nous  Triangle , 
is  that  which  has  no 
two  Sides  equal,  as  S. 


To  find  the  Area  of  all  Triangles,  fee  Area. 

Of  the  Properties  of  Plane  Triangles. 

PROPOSITION  I. 

In  every  Triangle ,  the  Sum  of  ell  the  three  Angles  is 
equal  to  two  Right  ones  ;  and  the  external  Angle 
made  by  any  Side  produced ,  is  equal  to  the  Sum  of ' 
the  internal  and  its  oppofte. 

I  fay,  1.  a-\- b  -be  =  2  T? 

2.  f'czz  b a.  S 


Draw 

£ 


\ 


Draw  the  prick'd  Line  through  the  Vertex  pa¬ 
rallel  to  the  Bafe  :  Then  will  the  Angles  d  and  e 
be  feverally  equal  to  the  alternate  ones  b  and  c. 
(29  b.  1 .  Eucl.)  But  d  -f-  a  e  (by  Cor.  2. 
13  t.  1.  Eucl.)  Wherefore  b-\-  a  -j- -  c  =  2  (_• 
4>.  E.  D. 


to 
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COROLLARY  I; 


PROP.  IV. 

^hSL  havins tht  fa™ 

Lines)  'Semi  *  *• 


Hence  no  A  can  have  2  obtufe  or  2  Li. 

C  O  R  O  L.  II. 

In  a  Right-angled  A  >  the  2  oblique  Angles  mult 
make  a  Right  one  between  them. 

u  r 

COROL.  III. 

If  2  Angles  in  one  A  be  —  to  2  in  another,  the 
remaining  Angles  mult  alfo  be  equal. 

PROP.  II. 


In,  the  fame  Triangle ,  equal  Sides  fubtendy  and  are 
fubtended  by  equal  Angles. 

I  fay,  if  a-=b,  then  ae  =  eb . 


a 


Becaufe  the  Angles  a  and  b  are  equal,  the  Lines 
a  e  and  c  b  mult  be  equally  inclined  to  the  Bafe 
a  b ;  and  confequently,  be  fo  at  the  Point  c  where 
they  meet ;  and  therefore  c  mult  be  equidiftant 
from  a  and  b\  for  if  c  be  nearer  to,  or  farther 
from  b  than  a ,  it  mult  be  becaufe  the  Angle  a  is 
lefler  or  greater  than  b,  which  is  contrary  to  the 
Suppofition. 

And  on  the  other  hand,  if  the  Sides  are  equal, 
the  Angles  mull ;  for  being  equal,  they  mult  needs 
be  equally  inclined  to  the  Bafe  a  b,  in  the  Point  c, 
where  they  meet. 

PROP.  III. 

In  two  Triangles  ABC,  and  a  b  c,  if  all  the  three 
Sides ,  or  two  Sides  and  one  Angle ,  oc/t  two  Angles 
and  one  Side  be  refpeftively  equal  one  to  another , 
the  whole  Triangles  are  equal. 


Draw  dc  and  ef  parallel  to  a  b. 

1.  The  Triangles  dee  and  e  ef  an  equal,  be¬ 
caufe  each  equal  to  half  the  Parallelogram  d f. 

2.  The  Triangles  abe  and  e  bf  are  alfo  equal, 
being  each  equal  to  half  the  Parallelogram  af. 


3.  But  A  a  be  -f-  A  cef  =  half  the  c=i  a  f. 

4.  And  A  ebc  -f  A  cef=  half  the  a  af. 

Therefore,  if  the  A  cef  be  taken  away  from 
both  Sides,  the  A  ebc  muft  remain  =  to  the 
Triangles  abe.  E.  D,  v 

PROP.  V. 


Triangles  on  equal  Bafes,  and  between  the  fame  Pa¬ 
rallel  Lines ,  are  equal. 

I  fay  A  Z  =  A  X. 

'  ,  ;  - ;  .  •  t  , 

Draw  be  parallel  to  ag  join’d  da,  db,zpd£e. 


*• 
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1 .  O  q;  t=  a  kf-\~  CD  kb. 

2.  ~  C3  kf—  A  f a  c,  and  j  cn  kb  2=  A 
a  db\  becaufe  CDs  on  the  fame  Bafes,  are  double 
to  As  that  have  the  fame  perpendicular  Height, 
or  are  between  the  fame  parallel  Lines. 

3.  But  A  fae=z  A  bed,  and  A  bda  = 
A  e  e  d,  as  having  feverally  two  Sides  and  one  An¬ 
gle  in  one  equal  to  thofe  in  the  other.  The  two 
equal  Sides,  are  the  Sides  of  the  Square,  and  the 
obtufe  Angle  b  e  d=z  e  dc. 

4.  Now  i  X  y ;  =  A  bed,  and  ~  Z  q  j  —  A 
dee,  (by  the  Proof  in  the  Second  Step.) 


1.  □  df  □  ae  +  D  ec: 

2.  The  Aaod  =  %ndg,  and  alfo  ==  to  f  □ 
a  e,  becaufe  on  the  fame  Bafe,  and  between  the 
lame  Parallels  with  both. 

Wherefore  □  dg  Qae, 

3.  The  A  c  of-=z  \  □  X,  and  alfo  to  j  □  ec 
for  the  Reafon  given  in  the  zd  Step. 

Wherefore  DX^Oa. 

4.  And  confequently,  □  dg  4-  □  X  is  equal 
to  □  df,  (by  Step  1.)  jg,  E.  D. 

'  ■  t:'  V<1  .  ;  it  •  >  • 


s — j - i 

That  is. 


1.  A  Z  —  e b  d.  (per  preced.)  =  abd,  becaufe 
’tis  half  the  □  abed. 

2.  A  abd—  abc  (per  preced.)  =  A  X,  be¬ 
caufe  ’tis  half  the  □  a  b  c  g. 

Wherefore  A  Z  mull;  be  equal  to  A  X.  Q.E.D. 

C  O  R  O  L. 

Hence  follows,  that  if  two  Lines  have  between 
them  equal  Triangles  on  the  fame  or  equal  Bafes, 
thefe  Lines  muft  be  parallel  to  each  other. 

PROP.  VI. 

a.  ' "  *  V  J  : 

1  fay  the  Square  of  the  Hypothenufe  (e  d )  of  a  Reff- 
angled  A  (e  a  d)  is  equal  to  both  the  Squares  of 
the  2  other  Sides  (a  e)  and  (a  d. ) 


5.  Therefore  \  X  q;  =  £  a^andfZ^i: 
ic=s  kb  ( by  comparing  together  the  2d,  3d  and 
4th  Steps.) 

6.  And  confequently,  X  q ;  =  cm  kf  and  Z 
? 5  —  kb,  (for  if  the  Halves  are  equal,  the 
Wholes  muft.) 

Wherefore  X  q  ;  -f  Z  q ;  =  O  q  j  (by  the  firft 
Step.)  Q.E.D. 


•  The  Second  Way, 

,  j  \ 


“ “ ““ 1  \ 

I  fay  the  Square  of  df=  Sum  of  the 

Squares  of  d  0  and  of 


Oq;  =  Z  =  q;  -f-  Xq; 


*  1 
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Demonf  ration. 

I*  hb  —  bb-\-  zb  a  *=:  a  a  pp. 


The  Third  Way. 

I  fay,  a  c  q>,  zz  a  b  q-, -\-b  c  q-9 


a  c 

Make  h  kz=t  to  a  b,  and  compleat  all  the  Squares. 


Then  will, 

O  a  e  —  D  X  -f-  Z  *4“  T . 

O  4  =  X  +  R-fO. 

□  be  =  Z  +  H. 

Wherefore  taking  away  what  is  common,  re¬ 
mains  D  +  T  =  But  then, 

R  — T,  bee-  ac  ~  de,  d  f  =  a  and  L  f  ~b. 

Remains  to  be  proved,  that 


2.  And  o  o  —  p  p-\-  a  a. 

3.  But  bb-\-  00^  bb  -\-aa-\-  pp. 

Wherefore  h  h  exceeds  the  laft  Step  by  zb  a, 
$.E.D.  H  y 

PROP.  VIII. 

In  an  Acute-angled  Triangle,  the  Square  of  the 
Side  (h)  fubtending  an  Acute,  is  left  than  the 
Sum  of  the  Squares  of  the  other  two  Sides ,  by  dou¬ 
ble  the  Re  ft  angle  under  the  whole  Rafe  (  b  -f-  a) 
and  the  Segment  of  the  Bafe  ( a  )  which  is  next  to 
the  Acute-Angle. 


Let  fall  the  Perpendicular  p . 


Demonjiration. 

1.  h  h  =  b  b  -f*  p  p. 

*'Ooz=:pp-\-aa. 

3.  Q^b  a’szbb  -f-  2  b  a  4*  a  a. 


D  —  H  -f-  O.  Which  it  is,  becaufe  D  =  R, 
(as  having  2  —  Sides  and  one  L  )  and  R  was  pro¬ 
ved  =  T,  and  T  =  O  -f-  H,  becaufe  a  c  =  c  e, 
the  Angle  at  b  =  k,  and  the  Angle  a  b  c  —  ecky 
(becaufe  each  with  bee  makes  a  L .) 

Wherefore,  the  Square  of  a  c  =  a  b  q\  -f-  b  c  q\ 
E.  D. 

PROP.  VII. 

In  an  Obtufe-angled  Triangle,  the  Square  of  the 
Side  fubtending  the  Obtufe  Angie ,  exceeds  the  Sum 
of  the  Squares  of  the  other  two  Sides  by  the  double 
Reft  angle  (2  b  a)  under  the  Bafe ,  and  the  Part 
added  to  it. 

Let  fall  the  Perpendicular  p ,  and  produce  b,  'till 
it  meet  with  it. 


4« •  b  b  4-  p  p  -}_  2  a  a  +  2  a  b,  is  tft  e  Sum  of 
the  Square*  ©f  the  Legs. 

^Vherefore  h  h  is  lets  than  that  by  2  a  a  -f-  2  a  b, 
which  is  plainly  equal  to  the  Double  Redtangle 
under  the  whole  Bafe,  and  the  Part  a. 

PROP.  IX. 

The  Side  zb  of  an  Equilateral  Triangle  abet 
inferibed  in  a  Circle,  is  in  Power  triple  of  the  Ra¬ 
dius  ;  or  its  Square  is  equal  to  thrice  the  Square  of 
the  Radius  a  d. 


8  C 


Let 
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•  Let  the  Radius  be  called  R,  and  confequently 
its  Square  R  R« 

I  fay,  then  dez=.  i  R,  for  the  two  Triangles 
fea%  and  ead,  are  equal,  as  having  two  Angles 
and  one  Side  equal,  in  both.  Wherefore,- the 
Square  of  ed  =  *  R  R ;  which  being  fubtrafted 
from  RE,  leaves  P  P  =  i  R  R.  Wherefore 
p  __  */ .  i  RR ;  and  confequently  its  double  a  b  == 
2  */ :  i  R  R »  <■ •  to  the  /  •*  V  R  R>  or  to  V  : 
,rr,  Wherefore  3  RR?=  P  of  ox  ab  p 
=  3RR.  E-  L>- 

N.  B.  Herein  is  founded  Euclid’s  way  of  gene¬ 
rating  a  Tetrahedrum ,  and  inferring  it  in  a  given 
Sphere.  S qq  Prop.  13  *  *3* 

PROP.  X. 

The  Sides  of  a  Triangle  are  cut  proportionally  by  a 
Line  drawn  parallel  to  the  Bafe. 

That  is,  it  makes,  ab  :  be  ::  ad  :  de. 
Draw  the  Lines  b  e  and  c  d. 


a 


PROP.  XI. 

In  a  Triangle,  a  Parallel  to  the  Bafe,  is  to  the  Bafe , 
as  the  Parts  above  the  Parallel  are  to  the  whole 
Legs. 

That  is,  de  ;  cb  ::  ad  :  ae  ::  ae  :  ab. 


I 


Draw  df  parallel  to  eh. 

Then  will  fb—de\  Therefore  ’twill  be  bf  z 
f  c  : :  da  :  dc  z  And  by 

Inverfon ,  f  c  :  bf  ::  dc  :  da.  And  then  by 
Compofition ,  f  c-f-  bf  (i.  e.  be)  :  bf( i.  e.  d e.) 
z :  dc-\-da  (i.  e.  a  c ; )  da  ;  or  as  c  b  :  de  : :  a  c  : 
da. 

Which,  Inverted ,  gives  d  e  :  c  b  : :  a  d  :  a  c» 
E.  D. 

PROP.  XII. 

In  a  Right-angled  T riangle  (a  b  c)  a  Line  (a  d) 
drawn  from  the  Right- angle  at  the  Top ,  perpen¬ 
dicular  to  the  Hypothenufe  (b  c)  divides  the  Tri¬ 
angle  (ab  c)  into  two  other  Right-angled  Trian¬ 
gles,  which  are  fimilar  to  the  jirjl  Triangle ,  and 
to  one  another. 


a 


Demonjlration . 

1.  The  Triangles  bde ,  and  bdey  are  equal,  becaufe 
on  the  fame  Bafe,  and  between  the  fame  Parallels. 
Therefore  the  T riangle  ab  d>  will  have  the  fame 
Proportion  to  them  both,  that  is,  a  b  d :  b  dc  : : 
ab  d  :  bde.  But  the  T  riangle  a  b  d,  having  the 
fame  Height  with  the  two  equal  Triangles  bde , 
and  bde,  will  be  to  them  as  its  two  Sides  ab  and 
a  d ,  are  to  their  Bafes  b  c  and  d  e. 

Therefore  ab  :  c  b  :  :  ad  :  e. 

Which  Proportionals  may  be  conlidered  and 
varied  according  to  the  feveral  Species  of  Propor¬ 
tion. 

As  by  Inverfion ,  cb  :  ab  :  :  d  c  :  the  Parts  of 
the  Legs  below  the  Parallel,  are  proportional  to 
thofe  above  it. 

Alfo,  Alternately ,  ab  :  ad  :  :  eb  :  de.  The 
Part  of  one  Leg  above  the  Parallel,  is  to  the  Part 
of  the  other  Leg  above  the  Parallel,  as  the  Parts 
below  are  to  one  another. 

The  fame  Thing  may  be  done  by  Compofition  and 
Divifton ,  &c. 


PROP. 


r.  For  all  three  Triangles  have  one  Right-angle. 
And  the  Triangles  a  be,  and  a  bd,  hav6  the  Angle 
b  (common  to  both)  and  confequently  the  third 
Angle  bad,  muft  be  equal  to  c.  Wherefore  thefe 
two  Triangles  are  fimilar. 

2.  The  Cafe  is  the  fame,  as  to  the  Triangles 
ab  c  and  a  dc  :  But  the  Triangles  abd  and  a  dc , 
being  fimilar  to  the  great  one  ab  c,  muft  be  alfo 
fimilar  to  one  another.  Lp.  E.  D. 

From  the  Similarity  of  which  three  Triangles,  it 
will  follow,  that  the  Sides  about  the  equal  An¬ 
gles  are  proportional  (by  4  6,  Eucl.)  and  thence 

arifes  the  Proof  of  the  next  Famous  Propofition,  by 
this  means  proved  a  fourth  way. 

PROP. 


T  R  1 
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PROP.  XIII. 

hi  every  Right-angled  Triangle,  the  Square  of  the 
Hypothenufe  is  equal  to  the  Sum  of  the  Squares  of 
the  other  two  Sides. 

1  fay*  □  #  (• 


»  Demonf ration. 

i.  For  the  Square  hg  is  made  up  of  the  two  Re¬ 
ctangles  b  f  and  dg. 

But  □  bf—  □  b  a,  for  cb  :  b  aw  b  a  :  b  d. 
That  is,  □  ba—  cb  y.b  d—{2  bf. 

And  □  dg  —  □  a  c.  for  b  c  :  a  c: :  a  c  :  c  d.  That 
is,  \3  a  c  —  bcxcd=zQdg. 

Wherefore  □  bc[  —  Qbf-\-n  d £  )  —  □  ba 
+  □  a  c.  E.  D. 

COROLLARY. 

Hence  ’tis  plain,  that  any  Figure  made  on  the 
Hypothenufe  of  any  Right-angled  Triangle ,  fhall 
be  equal  to  two  other  fimilar  Figures  made  on  the 
Sides.  Becaufe  all  fuch  Figures  are  to  one  ano¬ 
ther,  as  the  Squares  of  their  Homologous  Sides. 

You  have  above  three  other  ways  of  demonltra- 
ting  this  admirable  Propolition,  without  the  Do- 
dlrine  of  Proper tion  being  firft  learnt. 


PROP.  XIV. 

If  any  Angle  of  a  Triangle  be  biff e  fled ,  the  Biff*  fl¬ 
ing  Line  will  divide  the  oppofite  Side  in  the  fame 
Proportion  as  the  Legs  of  the  Angle  are  to  one 
another. 

Let  the  Sides  of  the  Triangle  be  at  b3  and  c-L-d, 
and  the  Biffecting  Line  s. 


I  fay,  a :  b : :  c :  d. 


Produce  the  Leg  b3  ’till  /  a  the  other  Leg  of 
the  Angle,  and  draw  the  Line  e.  Then  will  the 
T  riangle  e  fa  be  an  Ifofceles  ;  and  confequently  the 
Angles  at  the  Bafe  e3  will  be  equal :  And  there¬ 
fore  each  will  be  equal  to  half  the  bifledted  Angle 
(becaufe  that  is  external  and  equal  to  them  both: ) 
Therefore  in  the  firft  Triangle,  the  Bifledfing  Line 
s  is  parallel  to  the  Bafe  e ;  and  confequently,  f ;  b 
: :  c  :  d. 

That  is,  a :  b  : :  c  :  d  ?  gK  E.  D. 

TRIANGULAR  Compaffes3  are  fuch  as  have 
three  Legs  or  Feet  to  take  off  any  Triangle  at  once; 
they  are  ufed  in  Maps,  Globes,  &c. 

T RIAN  GUL AR  Quadrant,  is  a  Seflor ,  with  a 
loofe  Piece  to  make  it  an  Equilateral  Triangle ;  the 
Calendar  is  graduated  on  it  with  the'  Sun’s  Place, 
Declination,  and  many  other  ufeful  Lines,  and  by 
the  help  of  a  String  and  a  Plummet,  and  the  Divi- 
fions  graduated  on  the  loofe  P^ece,  it  may  be  made 
to  ferve  for  a  Quadrant. 

TRIANGULARE  Officulum,  the  Triangular 
little  Bone,  is  that  which  is  placed  betwixt  the 
Lambdoidal  Suture  of  the  Skull,  and  the  Sagittalis. 
Blanchard. 

TRIANGULARIS,  a  Mufcleof  the  Thorax, 
which  with  its  Partner,  lies  on  each  Side  the  Car- 
tilago  Enfiformis ,  within  the  Cavity  of  the  Tho¬ 
rax  3  under  the  Sternum  ;  fometimes  this  appears  to 
be  three,  at  other  times  four  diftindt  Mufcles  on 
each  Side.  It  arifes  from  the  inferior  Part  of  the 
Os  Pefloris,  whence  its  upper  Part  afcends,  and 
lower  defcends  to  its  Implantations  at  the  Bony 
Endings  of  the  fourth,  fifth,  fixth,  and  fometimes 
feventh  and  eighth  Ribs,  near  their  Conjundtion 
with  their  Cartilages.  Its  reputed  Ufe  by  molt 
(if  not  all)  Anatomifts,  is  to  contradl  the  Breaft. 

TRIANGULUS  Septentrionalis ,  or  Deltoton , 
the  Triangle ,  a  Northern  Conftellation  confifting 
of  6  Stars. 

TRIAS  Harmonica ,  in  Mufck ,  a  Compound  of 
three  Radical  Sounds  heard  all  together  ;  two  of 
which  are  a  Fifth  and  a  Third  above  the  other, 
which  is  the  Fundamental. 

TRIBRACHYS] 


T  R  i 


T  R  I 


TRIBRACHYS  Gr.]  is  the  Foot  of 

a  Latin  Verfe,  confifting  of  three  Syllables,  and 
thofe  all  Ihort,  as  Priamus. 

TRIBRACHUS,  the  fame  with  Tribrachys. 

/^were  Trent als,  or,  as  they 
V were  called  in  Englijh ,  a 
TRICENNALIA  JMonth's  Mind, becaufe  the 
TRIGINTALIA  ^Service  Iafted  a  Month, or 

✓thirty  Days  ;  in  which 
v-  they  faid  fo  many  Malles. 
TRICEPS,  is  a  Mufcle  of  the  Thigh,  fo  called 
from  its  three  Heads  or  Beginnings,  the  firft  and 
large!!  of  which  arifeth  broad  and  flelhy  from  the 
inferior  Edges,  and  external  Parts  of  the  Os  Ifchi- 
um ,  and  Pubis ,  where  they  are  joined  to  each  other 
lying  between  the  Semi-tendinofus,  and  Semi-mem- 
branofus ,  and  that  of  the  Gracilis,  and  defending 
with  an  oblique  Order  of  flelhy  Fibres,  is  inferted 
partly  Tendinous  and  Flelhy,  near  an  Hand’s 
Length  in  Breadth  to  the  Line  a  Afpera  of  the 
Thigh-bone,  that  is  immediately  below  the  Infer- 
tion  of  the  ghiadratus  Femoris ;  its  inferior  Part 
making  a  Itrong  round  Tendon,  inferted  into  the 
fuperior  Part  of  the  internal  and  lower  Appendix 
of  the  Thigh-bone. 

The  fecond  Head,  or  Beginning  of  this  Mufcle, 
arifeth  Tendinous  from  the  Os  Pubis,  but  in  its 
Defent  foon  becomes  flelhy,  and  joins  with  the  for¬ 
mer,  near  to  its  Infertion  to  the  middle  Part  of 
the  Linea  Afpera  of  the  Thigh-bone. 

The  third  and  laft  Beginning  of  this  Mufcle, 
fpringeth  from  the  inferior  Part  of  the  Os  Pubis , 
between  the  Origination  of  its  laft  defcribed  Head, 
and  that  of  the  Peftineus  ;  and  defending  obliquely, 
joins  with  the  firft  near  its  Infertion  to  the  Li¬ 
nea  Afpera  of  the  Thigh-bone,  immediately  above 
the  Termination  of  the  fecond  Head  of  this  Mufcle. 
This  moves  the  Thigh  varioufly  according  to  the 
Diverfity  of  its  Beginnings ;  fo  the  firft  defcribed 
Part  pulls  the  Thigh-bone  upwards,  inwards,  and 
fomewhat  backwards  :  The  fecond  and  third  Be¬ 
ginnings  of  it  pull  it  more  inwards,  and  turn  it 
fomewhat  outwards,  as  when  we  put  our  Legs  a- 
crofs  each  other. 

TRICUSPIDES,  are  three  Valves  of  a  Trian¬ 
gular  Form,  placed  at  the  Mouth  of  t,he  Right 
Ventricle  of  the  Heart;  they  are  made  of  a  thin 
Membrane,  and  their  Bafes  are  fixed  to  the  Mouth 
of  the  faid  Ventricle,  and  their  Points  tied  by  fmall 
Fibres  to  the  flelhy  Productions;  fo  that  when  the 
Heart  contracts,  its  Point  approaches  its  Balls,  and 
the  flelhy  Productions  move  upwards  ;  therefore 
the  Fibres  of  thefe  Valves  are  relaxed,  and  theValves 
lifted  up  by  the  Blood  which  gets  underneath  them, 
becaufe  the  Furrows  and  flelhy  Productions  keep¬ 
ing  the  Valves  at  a  little  Diftance  from  the  Sides  of 
the  Ventricle,  give  way  to  the  Blood  to  pafs  under 
them,  and  fo  to  thruft  up  the  Valves,  which  Ihut 
fo  clofely  the  Entry  into  the  Ventricle,  that  the 
Blood  cannot  return  the  Way  it  came  in ;  but  when 
the  Ventricle  is  dilated,  the  Fibres  are  pulled  down, 
and  the  Pafiage  made  open  for  the  Blood  to  enter. 

TRIDENT,  is  aName  given  by  Sir  Ifaac  New¬ 
ton  to  that  kind  of  Parabola,  by  which  Des  Cartes 
conftruCted  Equations  of  fix  Dimenfions.  This  Fi¬ 
gure  hath  four  infinite  Legs,  of  which,  two  are  Hy¬ 
perbolical,  tending  contrary  ways,  but  placed  about 
an  Afymptote ;  and  the  other  two  are  Parabolical 
and  Converging,  and  which,  with  the  other  two, 
form  the  Figure  of  the  Trident .  See  Curves . 


TRIE,  a  Sea  Term  :  See  Try. 

TRIEMIMERIS,  is  a  Branch  of  the  Cafura  of 
a  Latin  Verfe,  when  after  the  firft  Foot  of  the  Verfe 
there  remains  an  odd  Syllable,  which  helps  to  make 
the  next  Foot;  as  in  this  Verfe. 

Jlle  Latus  Niveum  mollifultus  Hyacintho . 

TRIGEMINUM:  See  Complexus. 

TRIGILD:  S ee  Ar gild. 

TRIGLYPH  Gr.]  in  Architecture, 

is  a  Member  of  the  Prize  of  the  Dorick  Order,  fet 
direCtly  over  every  Pillar,  and  in  certain  Spaces  in 
the  Inter-columniations.  By  their  Triangular  Gut¬ 
ters  (for  they  are  always  made  with  three  Glyphce, 
whence  the  Name)  they  feem  to  have  been  de- 
ligned  to  convey  the  Gutta ,  or  Drops  which  hang 
a  little  under  them:  Some  think  they  reprefent 
Apollo's  Lyre. 

TRIGON  [rpIyA’i®-,  Gr.~\  is  a  Word  varioufly 
ufed  in  Mathematicks,  and  fignifies  a  Figure  with 
three  Angles :  By  fome  addicted  to  Aftrological 
Vanities,  ’tis  ufed  for  the  fame  with  what  they  as 
lillily  call  a  T riplicity. 

In  Dialling  there  is  fometimes  ufed  an  Inftru- 
ment  of  a  Triangular  Form,  which  is  called  a  Tri - 
gon. 

TRIGONOMETRY  [of  three  angled 

and  p*T(ta,  Gr .  to  Meafure ]  is  the  Art  of  Meafur- 
ing  Triangles,  or  of  Calculating  the  Sides  of  any 
T riangle  fought ;  and  this  is  either  Plane  or  Sphe¬ 
rical:  Of  which  I  lhall  fpeak  diftinCtly  j  beginning 
firft  with  the  Plane. 

The  Art  of  Trigonometry  doth  much  depend 
on  the  Knowledge  of  the  following  Lines  in  and 
about  a  Circle. 


a 


- 


— Ifllw 
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DEFINITIONS. 

1.  The  Line  D  T  in  a  Circle,  is  called  the  Dia¬ 
meter  ;  one  half  of  which,  C  T,  as  alfo  C  O,  and 
C  F,  is  called  the  Radius ;  and  by  fome  the  whole 
Sine,  becaufe  all  other  Sines  are  taken  out  of  it. 

2.  Any  Right-line,  asO  A,  joining  the  two  Ex¬ 
tremities  of  an  Ark,  is  called  the  Chord,  or  Sub- 
tenfe,  either  of  the  Ark  O  T  A,  or  of  its  Comple¬ 
ment  to  a  whole  Circle  O  D  A. 

3.  The  Line  O  R,  which  is  perpendicular  to  the 
Radius  C  T,  or  which  is  juft  half  the  Chord  O  A, 
is  called  the  Right-fine,  or  moft  ufually  the  Sine  of 
the  Ark  O  T*  or  of  the  Ark  O  D  ;  fo  that  a  Right- 
fine  is  half  the  Chord  of  double  the  Ark. 

4.  The  Difference  of  any  Ark  from  a  Quadrant^ 
be  it  more  lefs,  is  called  its  Complement.  Thus 
O  F  is  the  Complement  of  the  Ark  'O  T,  being 
what  it  wants  of  being  a  Quadrant ;  and  O  'F  is 
alfo  the  Excefs  by  which  the  Ark  O  D  exceeds  a 
Quadrant ;  the  Line  r  0  is  the  Right  Sine  of  the 
'Complement,  and  therefore  ’tis  called  the  Co-fine 
-or  Sine-complement  of  the  Ark  O  T  5  as  O  R  is 
the  Co-fine  of  the  Ark  F  O. 

5.  A  Line,  as  T  S,  touching  the  Circle  in  the 
Point  T,  and  perpendicular  to  the  Radius  C  T,  is 
called  a  Tangent:  And  if  a  Right-line  be  drawn 
through  O  from  the  Centre  of  the  Circle  C,  meet¬ 
ing  with  the  Tangent  in  S,  that  Line  S  C  is  called 
a  Secant,  and  they  both  limit  one  another,  fo  as  to 
be  the  T angent  and  Secant  of  the  Ark  O  T  :  F  N 
is  the  Co- tangent*  and  C  N  the  Co-fecant  of  the 
fame  Ark  ;  but  they  are  the  Tangent  and  Secant 
of  the  Complemental  Ark  O  F. 

6.  The  Line  R  T  intercepted  between  the  Right- 
fine  and  the  Tangent,  is  called  the  Verfed-fine,  and 
by  fome  Sagitta. 

7.  Whatever  Number  of  Degrees  an  Ark  wants 
of  a  Semi-circle,  is  called  its  Supplement. 

8.  The  Line  C  R,  which  is  the  Part  of  the  Ra¬ 
dius  C  T  lying  between  the  Centre  and  the  Right- 
fine,  is  always  equal  to,  and  may  be  taken  for  the 
Co-fine  r  O  j  and  C  r  is  equal  to  the  Right-fine 

OR. 

it  *  r  n  /  *  ■  . 

9.  If  any  Ark  be  lefs  than  a  Quadrant,  as  T  O* 
the  Difference  between  the  Radius  and  the  Co-fine, 
is  the  Verfed-fine  R  T  ;  but  if  it  exceed  a  Qua¬ 
drant,  as  the  Ark  D  F  O  doth,  then  the  Sum  of 
the  Radius  and  Co-fine,  is  the  Verfed-fine :  Thus 
DC-f-CR  —  DR  the  Verfed-fine  of  the  Ark 
DFO. 

10.  The  Radius  with  the  Sine  and  Co-fine  of 
any  Ark  (as  TO)  do  make  a  Right-angled  T riangle, 
as  O  C  R,  which  is  fimilar  to  the  Triangle  CST, 
made  by  the  Radius,  the  Tangent,  and  the  Secant, 
make  another  Triangle  fimilar  to  the  two  former. 


Vo  i«  II, 


A 


lienee  ftis  plain, 

1 .  That  as  the  Co-fine  is  to  the  Sine  : :  So  is  the 
Radius  to  the  Tangent.  That  is,  CR:RQ:: 
C  T  :  T  S. 

2.  As  Radius  is  to  the  Sine  ::  So  is  the  Secant 
to  the  Tangent.  That  is,  CO:DR  ::CS; 
ST. 

3.  As  the  Sine  is  to  the  Radius : :  So  is  the  Ra¬ 
dius  to  the  Co-fecant.  That  is,  OR:  OC:: 
FC:CN. 

4.  As  the  Tangent  is  to  the  Radius ;  :  So  is  Ra¬ 
dius  to  the  Co-tangent  j  As  S  T  :  T  C  : :  F  N. 

Therefore  the  Redtangle  between  the  Tangent 
and  Co-tangent  of  any  Ark  is  equal  to  the  Square 
of  the  Radius. 

3". J 1  y  >  iT  V  *  ;  • 

1 1.  Every  Triangle  has  fix  Parts,  of  which  three 
are  Sides,  and  three  Angles ;  and  of  thefe  if  we  have 
three  given,  we  can  find  the  reft  (except  in  the 
Cafe  where  the  three  Angles  only  of  a  plain  Tri¬ 
angle  are  given.) 

For  from  thence  the  Sides  cannot  be  found,  be¬ 
caufe  two  T riangles  may  be  equiangular,  and  yet 
have  the  Sides  by  no  means  of  the  fame  length. 
We  can  find  the  reft,  I  fay,  if  fuppofing  the  Ra¬ 
dius  divided  into  any  Number  of  equal  Parts,  we 
can  but  difeover  how  many  of  fuch  parts  any  Sine, 
T  angent,  or  Secant  of  any  Ark  or  Angle  doth  con¬ 
tain.  Now  this  is  ready  done  to  our  Hands,  in 
the  Table  of  Sines,  Tangents,  and  Secants,  which 
we  have,  with  prodigious  Induftry,  in  Books  ready 
calculated  for  this  purpofe. 

3  D 


*2.  When 
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i  2.  When  therefore  any  Triangle  is  given  to  be 
refolved,  the  firft  thing  we  have  to  do,  is  toconfi- 
der,  that  there  is  in  the  Table  of  Logarithms, 
Sines,  Tangents,  and  Secants,  a  T riangle  exadtly 
fimilar,  and  equal  to  that  which  we  are  required 
to  folve,  and  whofe  Sides  are  to  one  another  in  the 
very  fame  Proportion  of  thofe  of  the  Triangles 
propofed. 

1 3.  We  muft  underftand  whatever  Ratio  one  Side 
of  the  1' riangle  given,  hath  to  the  other  Side  about 
the  fame  Angle,  confidered  as  Lengths  eftimated  or 
numbered  by  any  known  Meafure,  as  fuppofe 
Inches,  Yards,  Miles*  Leagues,  bV.  the  very 
fame  hath  the  two  Sides  about  the  fame  Angle  in 
the  Triangles  in  the  Tables,  or  in  the  Tabular 
Parts  :  Which  two  things  well  underftood,  do  lead 
us  into  the  whole  Myftery  of  Trigonometrical 

'  Calculations. 

14.  Trigonometry ,  is  either  Plain  or  Spherical ; 
and  both  may  be  refolved  by  the  means  of  four 
Proportions*  which,  becaufe  of  their  excellent  Ufe, 
are  called  Axioms. 

15.  The  firft  of  which  relates  to  Reftangle  Plain 
Triangles  j  and  is  this. 

AXIOM  I. 

In  a  Right-angled  Triangle,  if  either  of  the  Legs  be 
fuppofed  to  be  the  Radius  of  a  Circle ,  the  other  Leg 
will  be  the  Tangent  of  the  oppofte  Angle ,  or  of  the 
Angle  of  the  Centre ;  and  the  Hypothenufe  will  be 
the  Secant  of  that  Angle  :  But  if  you  imagine  the 
Hypothenufe  to  be  the  Radius  of  a  Circle ,  then  each 
Leg  will  be  the  Sine  of  its  oppofte  Angle ,  or  of  the 
Angle  at  the  Centre  ;  as  is  plain  from  the  adjoin¬ 
ing  Figures. 

In  the  firft  of  which  B  (the  Bafe)  being  made 
the  Radius  P  ( the  Perpendicular)  is  the  T angent 
of  the  Angle  at  a ,  the  Centre  of  the  Circle,  which 
is  oppofite  to  P,  and  the  Hypothenufe  is  the  Se¬ 
cant  of  the  fame  Angle. 

In  the  fecond  Figure,  where  P  is  made  the  Ra¬ 
dius,  B  is  the  Tangent  of  the  oppofite  Angle  at  the 
Centre  c. 

In  the  third  Figure,  where  H  the  Hypothenufe 
is  made  the  Radius,  P  is  the  Right-fine  of  the  op¬ 
pofite  Angle  at  the  Centre.  And, 

In  the  fourth  Figure,  H  being  alfo  made  Radius, 
but  C  the  Centre  of  the  Circle,  B  will  be  the  Sine 
of  its  oppofite  Angle  c. 


The  feven  Cafes  of  Plain  Triangles. 


Given 

Re¬ 

qui¬ 

red. 

Proportions. 

Given 

Re¬ 

qui¬ 

red. 

B,a,b  P 

R  :  B  : :  Tan.  b  :  P 

cWV 

c 

B,  a,  b,  H 

S,  a,  B  : :  R  :  H 

cWV 

b 

B,  H 

V  V 

H  :  R  : :  B  :  S,  a 

c:f:b\ 

\/  y/ 

B,  H 

p 

H  :  R  : :  B  :  S,  a 
Then  R :  T  :  b ; :  B :  P 
Or  R  :  B  : :  T  :  b  :  P 

which  finds 
the  f  a , 

B  :P 

w 

B  :  R  : :  P  :  T  :  b 

c  V  ;  W  V 

B  :  P 

H 

B  :  R  : :  P  :  T  :  b 
Then  S  :  b  P  :  •  R  :  H 

by  the  laft. 
c  V  :  |  b 

H/ V 

B 

R  :  H  : :  S,  a  :  B  \b  yt  f 

CASE  I. 

Given  B,  a ,  b.  Required  P  ? 


Canon 


R:B::T:*:P? 


R  =  10. 


B  =  2.8853612  :=r  768 

T,  b  =  9.6197205  2=r  22°  37' 

P  =  2.5050817  =  jao  P  ? 


’The 
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The  General  Rule  for  all  Operations  in  Trigo¬ 
nometry,  is  to  write  down  the  Numbers  found 
in  the  Tables  according  to  the  Order  of  the  Ca¬ 
non  :  And  then  adding  together  the  fecond  and 
third  Numbers,  from  their  Sum  fubtradl  the  Firft, 
the  Remainder  is  the  Logarithm  of  the  Term 
fought. 

By  Gunter’*  Line. 

Extend  the  Compafies  from  45  Degrees  on  the 
Tangents,  to  22  Degrees  37  Minutes,  the  fame 
Extent  will  reach  in  the  Line  of  Numbers  from 
768,  backward  to  32°« 

CASE  IL 
Given  B,  a,  b.  Required  H? 


S,  a  :  B  : :  R  :  H  ? 


S,  a  t=  9.9652480  =  67°  23' 


B  =  2.8853612  2=  768 

R  =  10. 


H  r=  2.9201132  =  832  H. 

By  Gunter’*  Scale. 

'  \ 

Extend  the  Compares  from  67  Degrees  23  Mi¬ 
nutes  to  90  Degrees  on  the  Line  of  Sines ;  the 
fame  Extent  will  reach  from  768  to  8 32  on  the 
Line  of  Numbers. 

The  general  Method  to  Jlate  any  Cafe ,  or  to  form  the 

Canon . 

t.  Confider  that  fhe  Thing  fought  muft  always 
Hand  in  the  fourth  or  laft  Place :  And  therefore 
in  Cafe  i .  fmce  P,  a  Length  is  fought,  that  muft  be 
the  laft  of  the  Four  Terms;  place  it  therefore  laft 
with  an  Interrogation-point  after  it,  to  fhew  that 
it  is  required  or  fought. 

2.  In  the  Golden- Rule  the  fecond  and  fourth 
Terms  being  always  of  the  fame  Nature  or  Kind, 
and  P  being  a  Length  fought, and  B  the  only  Length 
given  ;  B  neceflarily  determined  to  be  in  the  fe¬ 
cond  Place  :  Write  it  down  therefore  in  that  Place 
with  four  Points  after  it  thus  : :  to  (hew  that  the 
Proportion  disjoins  or  breaks  off*  there. 

3.  Confider  that  the  Hypothenufe  not  being 
either  given  or  fought,  the  firft  Axiom  determines 
you  to  work  by  Tangents  :  And  the  Side  B  given 
being  fuppofed  Radius,  the  Proportion  muft  be. 
As  B  confider’d  as  Radius,  Is  to  its  felf  confidered 
as  a  Length  given  : :  So  will  P  conlidered  as  the 
Tangent  of  the  Angle  b ,  Be  to  its  felf  confidered 
as  a  Length  fought.  That  is. 


j  R  :  B  : :  T ,  £  :  P  ? 

i— ...  —  .  ■  — ... 
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If  the  Angle  b  had  been  fought,  that  muft  have 
been  placed  laft,  and  it  would  have  flood  thus  ; 
as  in  Cafe  the  Fifth. 

B:R::P::T  bf 


But  if  the  Hypothenufe  had  been  in  the  Quefti- 
on,  either  given  or  required,  you  muft  have  worked 
by  Sines,  and  the  Hypothenufe  will  be  always  Ra¬ 
dius  ;  as  in  Cafe  2.  where  H  is  fought. 

For  H  being  required,  it  muft  ftand  in  the  laft 
Place ;  and  fince  B  a  Length  is  given  of  the  fame 
Nature  with  H,  that  muft  be  in  the  fecond  Place: 
And  then  fay  by  Axiom  1 ,  As  B  confidered  as  the 
Sine  of  the  given  Angle  a ,  Is  to  its  felf  confidered 
as  a  Length  ::  So  is  H  confidered  as  Radius,  To  its 
felf  as  a  Length  fought :  That  is, 


S,  a  :  B  : :  R  :  H  ? 


And  to  fhew  the  extenfive  Ufe  of  this  Dodlrine 
of  Plain  Trigonometry ,  the  General  Triangle  above 
defcribed  and  numbered,  may  either  firft  relate  to 
the  Sea,  and  then  thefe  7  Cafes  will  be  all  the 
Cafes  of  Plain  Sailing ;  and  alfo  of  Mr.  Wright's , 
or,  as  ’tis  commonly,  tho  falfly  called,  Mercator's 
too  ;  regard  being  firft  had  to  the  way  of  Work¬ 
ing  by  Meridional  Parts,  dSY, 


0. 


For  in  this  Triangle  the  Angle  a  is  the  Angle 
of  the  Rhumb,  or  the  Angle  which  the  Line  of 
the  Ship’s  Courfe  makes  with  the  Meridian,  and 
therefore  ufually  by  the  Sailors  called  The  Courfe ; 
and  the  Side  P  reprefents  the  Meridian  of  any 
Place,  a-crofs  which  the  Ship  is  fuppofed  to  fail  ; 
and  confequently  on  it  muft  be  accounted  the  Dif¬ 
ference  of  Latitude  between  the  two  Places  a  and  b. 
The  Angle  b  is  the  Complement  of  the  Courfe,  or 

what 
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what  that  Angle  wants  of  90  Degrees,  and  confe- 
quently  known  when  the  Courfe  is  fo.  The  Bafe 
reprefents  the  Difference  of  Longitude,  or  the  De¬ 
parture  Weft,  or  the  Welting  of  the  Ship  in  Com- 
parifon  of  the  Place  at  a  that  (he  is  fuppofed  to 
have  parted  from  :  And  the  Hypothenufe  H 
reprefents  the  Diftance  failed  or  run  (as  the  Sea¬ 
men  call  it)  or  how  many  Leagues  or  Miles  the 
Ship  hath  failed  from  the  Place  a  to  the  Place  b. 

This  being  underftood,  if  this  firft  Cafe  be  made 
a  Cafe  of  Plain  Sailing ,  there  will  be  given  Courfe 
and  Departure ;  required  Difference  of  Latitude 
and  the  Canon  is ; 

1 

As  Radius  is  to  the  Departure  in  Miles  : :  So  is 
the  Co-tangent  of  the  Courfe,  To  the  Difference 
of  Latitude  in  Miles. 


N.  B.  Here  tlie  {ship  being  at  a,  is  fuppofed  to 
fail  South- Weft  ward  (or  to  fpeak  exactly,  W.  S. 
W.)  aiid  therefore  her  Difference  of  Latitude  is 
reckoned  to  the  South,  and  her  Departure  to  the 
Weft  :  But  by  inverting  the  fame  Triangle,  you 
may  fuppofe  the  Difference  of  Latitude  North, 
and  the  Departure  Ealt ;  for  the  North  is  account¬ 
ed  to  lie  right  before  you,  and  confequently  the 
Eaft  to  the  Right-hand,  and  the  Weft  to  the  Leftj 
wherefore  the  Courfe  now  is  E.  N.  E- 

2.  If  you  would  apply  the  Do&rine  of  Trigono¬ 
metry  to  the  Calculation  of  Heights,  Depths,  Di- 
ftances,  the  fame  Triangle  and  Numbers  will  do ; 
regard  being  had  to  the  Nature  of  the  Terms  re¬ 
quired  and  fought. 

For  the  Perpendicular  P,  will  reprefent  any  Al¬ 
titude  ;  and  B  will  reprefent  a  Diftance  from  the 
Foot  of  it  meafured  on  the  Ground :  The  An¬ 
gle  at  b  is  found  by  the  Quadrant,  or  fome  fuch 
Inftrument ;  and  confequently  you  may  find  P  by 
Cafe  1  .  For, 

As  Radius  is  to  the  Diftance,  from  the  Foot  of 
the  Object  : :  So  is  the  Tangent  of  the  Angle  of 
Altitude,  To  the  Height  of  the  Place,  u  e. 


R:  B  : :  T , £  .* P ? 


Or,  fuppofe  the  Diftance  B  were  required  from 
above,  by  taking  the  Angle  a,  and  finding  the 
Length  of  P  by  a  String  and  Plummet,  Then 
will. 


R  :  P  ::  T,b:  P  ? 


This  being  premifed  as  to  the  general  Ufe  of 
Trigonometry,  let  us  proceed  to 

CASE  III. 

Given  B,  H.  Required  the  Angles,  a ,  b. 


H  :  R  : : B  :  S ,  a? 


H  =  2.9201233  —  832 


R  ==  10.0000000 
B  s=  2.8853612  768 


Sj  a  =  9.9652379  =  67Q  23’ 

=  Angle  a 

Which  fubtrafted  from  90  Degrees,  gives  the 
Angle  £  =  22  Degrees,  37  Minutes. 

By  Gunter’s  Scabs, 

The  Extent  from  832,  back  to  768,  in  the 
Line  of  Numbers  will  reach  from  90  Degrees 
to  67  Degrees  30  Minutes  in  the  feme  Line  of 
Sines. 


a 


CASE  IV. 


Given  B,  H.  Required  P  ? 

Having  found  a  by  the  foregoing  Cafe,  this  will 
be  the  Theorem: 


Or, 

R:T,  b  ::  B:P? 


R:B:;T:£;P? 


R  = 
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R=  io. 


T,  b,  ss  9.6197205  =  220  37' 
B  =  2.8853612  =s  768 


P  —  2.5050817  z=  320. 


By  Gunter’*  Scale. 

The  Extent  from  45  Degrees  in  the  Tangent¬ 
line,  back  to  22  Degrees  37  Minutes,  will  reach 
in  the  Line  of  Numbers  from  768,  back  to  320. 

CASE  V. 

Given  B,  P.  Required  /  f  ? 

B:R::P:T  ,b? 


B  —  2.8853612^:768 


R=r  10. 

P  —  2.5051500  —  320 
T, b  —  9.  6197888  =  220  37'=: b. 

Which  22  Degrees  37  Minutes  fubtradted  from 
90  Degrees,  leaves  a  =  6 7  Degrees  23  Minutes. 

By  Gunter’*  Scale. 

The  Extent  from  768  back  to  320,  in  the  Line, 
will  reach  from  45  back  to  22  Degrees  37  Mi¬ 
nutes  in  the  Tangents. 

CASE  VI. 

Given  B,  P.  Required  H  ? 

Having  found  b  by  the  foregoing  Cafe,  this  will 
be  the  Theorem : 


S,  b :  P  :  :  R  :  H  ? 


S yb=  9.  5849685  =  22°  37' 


P  =  2.5051500  =  320 
R=  10. 

H—  2.  9201815  :=  832  —  H  ? 

By  Gunter’*  Scale. 

The  Extent  from  22  Degrees  37  Minutes,  for¬ 
wards,  to  90  Degrees  in  the  Line  of  Sines,  will 
reach  from  320,  to  832  in  the  Line  of  Numbers. 

CASE  VII. 

Given  H  and  -/  -/•  Required  H  ? 


R :  H  : :  S,  a  :  B  ? 


R=  10. 


H=  2.9201233  =  832 
S,  a  —  9.  9652480  — 67°  23' 

B  —  2.  88537 19  ~  768  —  B. 

By  Gunter’*  Scale. 

The  Extent  from  90  Degrees  in  Line  of  Sines, 
back  to  67  Degrees  23  Minutes,  will  reach  in  the 
Line  of  Numbers  from  832  backwards  to  768. 

The  Refolution  of  Oblique  Plain  Triangles. 

AXIOM  II. 


In  every  'Triangle ,  a,  b,  c,  the  Sides  are  in  Propor¬ 
tion  to  one  another ,  as  the  Sines  of  their  oppofite 
Angles. 


Let  fall  from  the  Angle  b ,  a  Perpendicular  to  the 
Bafe  ac :  For  then  the  whole  will  be  refolved  into 
two  Right-angle  Triangles,  and  confequently  by 
Axiom  the  Firft  a  b  :  R  : :  b  d :  S,  a ;  alfo  be:  R  :  : 
b  d  :  S,  c ;  wherefore  a  b  :  b  c ::  S  c  :  S,  a  :  by  Reci- 
procality  of  Proportion. 

Otherwife  thus: 

Draw  a  Circle  about  the  Triangle,  from  whofe 
Centre  O,  let  the  Perpendiculars,  O  e.  Of  and 
O  t ,  be  let  fall  to  the  three  Sides  of  the  Triangle, 
and  the  Lines  oa,  ob,  and  oc,  be  drawn  to  the 
three  Angles. 

The  Sides  of  the  Triangle  will  be  bife&ed  by  the 
Perpendiculars,  and  confequently  a  e  will  be  = 
e  b,  b  k  —  k  c  and  c  t  ~  t  a  ;  wherefore  as  the 
whole  Line  ab ,  is  to  b  c : :  fo  will  the  half  Side  a  c 
be,  to  the  half  kc\  but  a  e  and  kc ,  are  the  Sines 
of  the  Angles  at  the  Centre  a  0  e  and  k  0  c,  which 
Angles  at  the  Centre  are  feverally  equal  to  the  An¬ 
gles  of  the  T dangle  c  and  # ,  becaufe  they  ftand  on 
half  the  Arks  that  the  Angles  of  the  T riangle  do  ; 
wherefore  a  b  :  b  c  : ;  S,  c :  S,  a . 

Let  H,  B,  and  O,  be  the  Sides  of  an  Oblique 
Plain  Triangle  ;  a ,  b  and  c,  its  three  Angles:  Here 
becaufe  there  is  no  Right-angle,  three  Things  muft 
be  always  given,  that  is,  either  two  Sides  and  one 
Angle,  one  Side  and  two  Angles,  or  elfe  all  the 
three  Sides. 

8  E 


Vot.  II. 


From 
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From  whence  will  arife  the  three  former  of  the 
fix  following  Cafes. 


Given.  ; 

Required.  1  Proportions. 

H.  O.  c. 

b. 

O,  S  c  : :  H  :  S,  b.  Note? 

that  the  Angle  b  is  ambi¬ 
guous,  and  you  muff  col- 
ledt  from  the  Circum- 
ftances  of  the  Triangle, 
whether  it  be  Obtufe  o> 
Acute. 

1  H.  O.  c • 

B. 

Here  firft  find  the  Angle 
b  by  Cafe  1 .  thence  a  will 
be  known  by  taking  the 
Sum  of  b  — j—  c  from  1 8o°. 
Then  S,  c  :  O  : :  S,  a  :  B. 
Or  S,  b  :  H  : :  S,  a  :  B.. 

3  c,  b  ,0. 

H. 

S,r:0::S£:H. 

1 

Jh»  a.  O. 

c,  b. 

A  +  O  :  H  —  O  ::T  j 
Z  of  the  oppofite  Angles, 
to  T  i  X  of  the  oppofite 
Angles,  and  j  Z  -f-  j  X 
:=  b,  and  j  Z  —  i  X  —  c. 

H.  a,  O. 

B. 

Find  the  Angles  by  the 
former  Cafe,  and  then  S,  b: 
H  : :  S,  a :  B  ;  or  S,  c  :  O  : : 
S,  a  :  b. 

5  H.O.B. 
3  Sides. 

3  Angl. 

B:H+0::H  —  OX. 
And  then  5  B  -j-j  X~ 
CB  andiB  —  f  X  =  B  b. 
Then  will  H  :  R  : :  C  B  : 
Co-fine  Angle  C  ;  and  O  : 
R  : :  b  B  :  Co-fine  Angle  b ; 
Axiom  1. 

And  the  three  laft  are  refolved  by  the  Help  of 
tlie  two  following  Axioms. 


AXIOM  III. 

As  the  Sum  of  the  Legs  about  the  Angle  given ,  is  to 
their  Difference  : :  fo  is  the  Tangent  of  half  the 
Sum  of  the  other  two  Angles ,  to  the  Tangent  of 
half  their  Difference. 

Now  the  Sum  of  the  other  two  Angles  is 
known,  being  what  the  given  Angle  wants  of 
180  Degrees,  and  their  Difference  is  now/  found  ; 
add  therefore  their  half  Sum,  and  half  Difference 
together,  and  it  gives  you  the  greater  of  the  two 
Angles  fought  ;  and  half  the  Difference  fubtra&ed 
from  the  half  Sum,  leaves  the  leffer  Angle 
fought.  And  thus  having  found  the  Angles,  if 
the  Side  oppofite  to  the  former  given  Angle  be 
fought,  it  will  be  found  eafily  by  Pardie’s  Axiom, 
that  the  Sides  are  as  the  Sines  of  the  Angles. 

The  Demonftration  of  the  Third  Axiom,  is 
briefly  thus. 

Demonjlraticn. 

I  fay  the  Sum  of  the  Legs  of  any  Angle  a ,  is 
to  their  Difference:  :  as  the  Tangent  of  half  the 
Sum  of  their  oppofite  Angles,  is  to  the  Tangent 
of  half  their  Difference. 


Produce  O,  one  of  the  given  Legs  of  the  Angle 
given,  ’till  a  f  become  equal  to  H  or  C  a ,  and  then 
bifedt  bf  in  join  c f  and  bifedt  it  alfo  in  d: 
Drawtf  d,  which  will  be  perpendicular  to  cf  (2. 
16.)  and  draw  de,  which  will  be  parallel  to  c  b. 
(6.  92.)  Then  will  the  Angle  cadz=.  daf ;  i.  e.  to 
the  half  of  c  a  f,  which  external  Angles  c  a  f  —  c 
-f-  b  :  That  is,  to  the  Sum  of  the  oppofite  Angles 
required. 

Draw  then  g  a  parallel  to  c  b ;  fo  will  the  Angle 
g  a  c  be  equal  to  the  alternate  one  c.  And  if  from 
half  the  Sum  of  the  oppofite  Angles  you  take  the 
lefler  Angle  ;  i.  e.  If  from  c  a  d ,  you  take  g  a  c, 
there  will  remain  the  Angle  gad ,  equal  to  half  the 
Difference  of  the  oppofite  Angles. 


And  fo  alfo,  if  from  be,  half  the  Sum  of  the 
Legs,  you  take  O  the  leffer  Leg,  there  will  re¬ 
main  ae  equal  to  half  the  Difference  of  the  Legs. 
And  then  fince  the  Triangle  cad  is  Right-angled, 
if  ad  be  made  Radius,  c  d  will  be  the  Tangent 
of  the  Angle  cad  (i.  e.  the  Tangent  of  half  the 
Sum  of  oppofite  Angles;)  and  in  the  little  Tri¬ 
angle  gad,  g  d  will  be  the  T angent  of  the  Angle 
gad  (i.  e.  The  Tangent  of  half  the  Difference  of 
oppofite  Angles.)  But  the  Segments  of  the  Legs 
of  any  Triangle  cut  by  Lines  parallel  to  the  Bafe, 
being  proportionable,  e  b  :  ea  :  :  cd  :  dg  j  That 
is,  in  Words,  Half  the  Sum  of  the  Legs,  is  to  half 
their  Difference  : :  as  the  Tangent  of  half  the  Sum 
of  the  oppofite  Angle ,  is  to  the  Tangent  of  half  their 
Difference ;  but  Wholes  are  as  their  Halves  : 
Wherefore  the  Sum  of  the  Legs,  is  to  their  Diffe¬ 
rence  : :  as  the  Tangent  of  half  the  Sum  of  the  op¬ 
pofite  Angles,  is  to  the  Tangent  of  half  their  Dif¬ 
ference.  E.  D. 

Whence  the  two  following  Cafes  will  eafily  be 
folved. 

CASE  I. 

Given  H,  O  and  a.  Required  c ,  b  ? 

For  H  O  :  H  —  O  : :  as  T,  half  Z  oppofite 
Angles,  is  to  T,  half  X  oppofite  Angles ;  and  then 
half  Z  ~j-  half  X  b,  and  half  Z  —  half  X 


CASE 
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CASE  II. 

Given  H,  O,  and  a.  Required  B  ? 

Firft  find  the  Angles  by  the  former  Cafe ,  and 
then  S,  b  :  H  : :  S,  a  :  B  ;  or  S,  c  :  O  : :  S,  a  :  B  j 
by  the  Second  Axiom. 

AXIOM  IV. 

The  Bafe ,  is  to  the  Sum  of  the  Legs : :  as  the  Diffe¬ 
rence  of  the  Legs ,  is  to  the  Difference  of  the  Seg¬ 
ments  of  the  Bafe  made  hy  a  P crpendicular  let 
fall  from  the  Angle  oppofte  to  the  Bafe. 

For  there  is  alfo  another  Cafe,  in  plain  Oblique- 
Triangles ,  which  requires  a  particular  Axiom  to 
folve  it;  and  that  is,  Where  all  three  Sides  are 
given,  to  find  the  Angles.  Here  let  fall  a  Perpendi¬ 
cular  from  any  Angle  to  its  oppofite  Side,  as  ap  ; 


and  then  fay,  As  the  Side  dc ,  is  to  da  -f-  a  c,  the 
Sum  of  the  other  two  Sides : :  fo  is  the  Difference 
of  thofe  two  Sides  da  —  ac ,  Toa  fourth  N umber. 
Half  o‘  which  added  to  half  d  c,  gives  you  the 
Segment  of  the  Bafe  d p ;  and  if  fubtradfed  from 
half  d  c,  it -w-ill  leave  the  other  Segment  p  c.  And 
when  thofe  Segments  are  thus  found,  the  Angles 
are  eaffly  bad  thus ;  da  :  Radius : :  dp  :  Co-fine 
of  the  Angle  d ,  and  a  c  :  Radius  : :  pc  :  Co-fine 
of  the  Angle  C. 

The  Demonftration  of  which  laft  Axiom,  is 
thus. 

Demonjhation. 

On  the  Centre  ay  with  the  Diftance  a  cy  deferibe 
.  a  Circle,  which  will  interfedl  both  the  other  Sides 
of  the  T riangle,  and  then  z  I  will  reprefent  the  Sum 
of  the  Legs  d a  and  ac ;  de  will  reprefent  their 
Difference,  and  df  will  reprefent  the  Difference  of 
the  Segments  of  the  Bafe  made  by  the  Fall  of  the 
Perpendicular  a  P. 

Then  I  fay,  d c  :  dz  ::  d e  ;  df  j  That  is.  The 
Bafe ,  is  to  the  Sum  of  the  Legs  : :  as  the  Difference 
between  the  two  Sides ,  is  to  the  Difference  of  Seg¬ 
ments  of  the  Bafe  ;  as  is  apparent  from  Prop.  67. 
of  Pardid s  Sixth  Book,  after  drawing  the  prick’d 
Lines  ec  and  fz. 

And  then  the  Cafe  will  ftand  thus. 
CASE  HI. 

Given  H,  O,  B,  all  three  Sides.  Required  the 
Angles?  See  the  Figures  before. 

I  fay,  by  this  Axiom ,  B  :  H  -J-  O  : :  H  —  O  :  X, 
which  exprefies  the  Difference  of  the  Segments  of 
the  Bafe  =  e  f  in  the  Figure. 


And  then  having  found  X  ;  half  B  -j-  half  X  = 
d  p  the  greater  Segment,  and  half  B  —  half  X  = 
p  cy  the  leffer,  by  which  means  the  two  Right-an¬ 
gled  T riangles  ad />,  and  ape,  will  be  folved 
eafily  :  For  da:  Rad'us  ::dp  :  Co-fine  of  the  An¬ 
gle  d ;  And  a  c  :  Radius  : :  p  c  :  to  the  Co-fine  of 
the  Angle  c. 

The  Operation  of  the  Six  Cafes  of  Oblique- 
angled  Triangles. 

CASE  I. 

Given  H,  O,  c.  Required  b  ? 


C 


O  :  S,  c  : :  H  :  S,  b  ? 


The  Numbers  of  the  Triangles,  are  as  follow*  . 

,T  .J.;  . 

V  C  ~  22°  37' 

V  b  =  53  08 

15  Or,  itsSuppL  —  75°  45* 


H  =r  780 
0  =  374.9 
B=  945 

0=r  2.5739154— .347.^ 

S,f=  9.  5849685  ==  22°  37' 
H.  —  2.  8920946  =  780 


Sum=ri  2.  4770631 

S ,b=  9.  9031477  —  53°  8' 

CASE  II. 

Find  firft  the  Angle  c,  by  Cafe  1*  then  will  a  be 

known. 

Given  H,  O,  c.  Required  B  ? 


S,  c  :  O  : :  S,  a  :  B  ? 


S,r  =  9.5849685=  22®  37*j 


0=  2.5739154  =  374  9 

9.9 8642732=104  15 


Sum  =  *2.5603427 


B  5=  2.9753742=945 


CASE 
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CASE  III. 
Given  r,  i,0.  Required  H  ? 


€L 


Sy£=  9.5849685:=:  22*  37s 


0=  2.  5739154  =  374  9 

S,£  =  9. 9031084  =  53  8 


Sum  =  12.4770238 


H  —  2.  8920553  —  780 

eratmu.Bj  T^nr.»— „ — 3 

CASE  IV. 

Given  Hs  O  Required  b,  e  ?  ) 

»  ■■■  . IK  j  i~« 

H+O :  H— O  : :  T,  i  Z.  op.  //  :  T,  |X  op.// 


H-fO  =  ii54  9 
H — O  —  405  1 

Half  Z  oppofite  Angles  t=r  37  52 


H-{-0  =  3.0625820=1154  9 

1  |W, 

H  — 0=  2.6074550=  405  1 

1  half  Z  —  9.8907254=  37  52 

Sum  =  1 2. 498 1 804 


T,  halfX.  9.4355984  —  *5  15 

Then  will  half  Z  -j-  half  X  =  53  Degrees 

7  Minutes  =  b ;  and  half  Z  —  half  X  =  22  De¬ 
grees  37  Minutes  =  r. 


.  ^ 

% 
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CASE  V. 

Given  H,  a  O.  Required  B  ? 


C 


S,  b  :  H  : :  S,  a  :  B  ? 


S,  bz=z  9.9031084=  530  8' 

H=  2.8920946  =  780 
S  ,<z  =  9. 9864273  =  1049  15'* 

Sum  =  1 2.  8785219 


B=  2-9754*35  =  945 

*  This  is  the  Sine  of  74.45,  the  Supplement  of 
104.15,  to  a  Semi-circle. 

CASE  VI. 

Given  H,  O,  B.  Required  Three  Angles  ? 

fr--  -11  !■  iiiimui  lumm-  I  u - ~ir  -  -  - 

I  B  :  H-fO  ::  H— O  :  X. 

|  iB-MX  =  CBandf  B— iX  =  BA 
}  H  :  R  : :  B  r  : * 1  2 * * * * 7  f ;  and  O  :  R  : :  B  b  :  2  b. 


B—  2.9754318  =  945 

H-j-O  =  3.0622058  =  1154.9 
H — O  =  2.6074540=  405.1 

|  B —472 f  5.6696058  = 
i  x  =  247  i  — - 

2. 6942280  =  495 


H  =  2.  8920453  =  780* 


iB-fix=75o 

£=X225  R  =  IO. 

BC=  2.8573225  =  720 


2^=  9. 9652672  =  23q  37' 


°=  2*  5739*54 

R  =  10. 


B  £  =  2.  3521825 


2  £  =  9.7782671  =53°  08' 


And  when  thus  the  Nature,  Reafon,  and  Me¬ 
thod  of  Operation  in  the  Calculating  of  the  Side* 
fcnd  Angles  of  Oblique  T riangles,  is  fully  under- 

ftood ; 
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Hood  ;  its  Application,  TJfe,  and  Practice,  will  be 
very  eafy  and  plain,  tno’  its  Extent  be  very  large 
and  ample.  For, 

Firjl,  If  you  have  a  Mind  to  apply  it  to  what 
they  call  Oblique  Sailing,  or  the  Doctrine  of  Ob¬ 
lique  Plain  Trigonometry ,  applied  to  Sailing ,  your 
former  Triangle  and  Cafes  will  reach  all  that  you 
can  defire. 

As  fuppofe  a  Ship  Coafting  along  by  the  Shore 
from  the  Place  b ,  lets  an  Head- Land  by  her  Com- 
pafs  (as  c)  and  finds  it  to  bear  from  her  S.  S.  W. 
then  (he  fails  on  W.  S.  W.  51.  5  Miles  or  Mi¬ 
nutes  to  a  ;  and  then  finds  that  the  Head-Land 
bears  from  her  full  S.  E. 

’Tis  required  to  determine  her  Diftance  from 
this  Head-Land  when  fhe  was  at  b ,  and  now  Ihe 
is  at  a. 


u 


Firft,  To  Plot  the  Triangle. 

Draw  a  ftreight  Line,  as  B,  reprefenting  the  firft 
Bearing  of  the  Head-Land,  which  was  S.  S.  W. 
Then  from  6  Points  take  2,  and  there  remains  4  = 
45°  ;  becaufe  the  Ship  failed  Weft-South- Weft, 
make  the  Angled  equal  to  45  °,  and  fo  will  the 
Line  O  reprefent  the  Diftance  failed,  and  b  will 
be  the  Courfe.  Prick  off  the  Diftance  run,  viz. 
51.  5  Miles  from  b  to  a.  Then,  becaufe  the  Ship 
failed  W.  S.  W.  the  contrary  Rhumb  from  a  to  b 
inuft  be  E.  N.  E.  And  fince  the  South-Eaft 
Rhumb  makes  with  that  an  Angle  of  67°  30', 
you  mult  make  the  Angle  at  a ,  juft  67°  30'.  So 
with  the  Line  H,  when  drawn,  interfedt  the  Line 
B  in  the  Point  of  the  Situation  of  the  Head-Land 
c ;  and  by  that  means  will  the  T riangle  be  com- 
pleated. 

This  being  done,  if  you  pleafe,  (tho’  plotting 
the  Triangle  is  not  of  abfolute  Neceflity,  but  very 
ufeful  and  inftrudtive)  then  confider,  that  it  muff 
be  a  Cafe  of  Oblique  Plain  Triangles ,  where  is 
given  the  Angle  a  and  by  and  the  Side  O.  Re¬ 
quired  H  and  B  ? 

To  find  H,  fay,  (  becaufe  c  is  alfo  known  if  a 
and  b  are) 


S,f  :Q  ::S,b:  H? 


Operation. 

S,  c  —  9.  9656153  =  67^  30' 


=  1.7118072  =  51:  5  Miles 

$,b=  9.8494850  =45q 

Sum  :=  11.5612922 


H—  1.5956769  —  39.  4  Miles 

And  to  find  B,  you  may  fay, 

As  S,  b  :  H  : :  S,  a  :  B  ? 

Or, 

As  S,  <  :  O  : :  S,  a  :  B  ? 

I  (hall  give  but  one  Inftance  more  in  this  Mat¬ 
ter,  which  is  this. 

Suppole  a  Ship  fail  S.  S.  W.  50  Leagues,  and 
then  W.  by  N.  6/}  Leagues :  What  was  her  diredt 
Courfe,  and  what  is  her  Diftance  from  the  Place 
Ihe  went  from  ? 


T o  Plot  the  Cafe. 

Let  b  be  the  Place  from  whence  the  Ship  failed, 
and  let  B  reprefent  the  S.  S.  W.  Rhumb,  and  the 
Diftance  thereon  run  =  50  Leagues,  from  b 
to  a. 

Then,  fince  the  firft  Courfe  was  two  Points,  and 
the  Second  feven  Points  froiti  the  Meridian,  make 
an  obtufe  Angle  at  b  equal  to  9  Points,  roi® 
15:  And  on  the  Leg  H  fet  64  Leagues ;  then 
drawing  the  Side  a  c ,  the  Triangle  will  be  formed. 

In  which  you  have  two  Legs,  H  and  B  forming 
the  Angle  <2,  and  that  Angle  given.  And  this  is 
Cafe  4.  of  Plain  Oblique  Triangles. 

Secondly ,  If  you  would  apply  this  Part  of  Trigo¬ 
nometry  to  the  Meafuring  of  inacceflible  Diftanees, 
Heights,  & V.  at  Land  j  the  Pradlice  will  be  very 
eafy. 


8  F 


V  O  L.  XX. 


Suppofe 
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a 


I 

Suppofe  a  Tower,  Steeple,  &c.  as  a  G,  whole 
Height  you  would  take,  but  can  meafure  no  nearer 
than  from  c  to  b,  but  know  the  Length  B  is  — 
ioo  Yards. 

Here  you  can  take  the  Angle  a  b  G  with  your 
Quadrant,  and  confequently  the  obtufe  contigu¬ 
ous  one,  c  b  a,  is  known. 

The  Angle  c  is  known  after  the  fame  way  by 
the  Inftrument :  Wherefore  having  in  the  obtufe- 
angled  Triangle  HOB,  the  Bafe  B,  and  the  An¬ 
gles  c  and  b ,  you  muft  find  O  by  Cafe  3.  of  Oblique 
PlainTri'angles :  For  fince  c and  b  are  known,  their 
Sum  fubtradted  from  1 80,  will  leave  c  abj  known. 
Therefore  fay, 


AsS,  a:  B  : ; S,  c  :  O. 


And  when  it  is  thus  known  or  found,  having  in 
the  Right-angled  Triangle,  b  a,  G,  the  Hypothe- 
nufe  O,  and  the  Angle  b. 

By  Cafe  the  7th  of  Right-angled  Triangles, 

As  R  :  O  : :  S,  b  :  a  G. 

The  Altitude  of  the  Tower  fought. 

Thirdly ,  Suppofe  an  inacceflible  Diftance,  as  B  D, 
which  imagine  to  be  the  Diftance  between  two 
Forts,  Baftions,  &c.  on  the  Wall  or  Line  of  an 
Enemies  City  or  Camp  ;  and  that  becaufe  of  the 
Cannon,  &c.  you  can  go  no  nearer  than  the  Line 
G  C,  but  can  meafure  them  from  G  to  C,  and  at 
each  Station  take  Angles  with  an  Inftrument. 

Having  taken  then,  by  the  Theodolite,  iffc.  the 
Angles  GCD,  and  C  G  D,  and  meafured  G  C ; 
and  alfo  having  taken  the  Angles  C  G  D,  and 
BCG.  This  premifed,  which  is  eafily  done  by 
the  Inftrument, 


You  have  in  the  Triangle  C  B  G,  the  Side  CG, 
and  the  two  Angles  G,  and  GCB  ;  wherefore 
alfo  the  Angle  C  B  G.  Say  therefore. 


As,  B:GC::S,  C:GB: 

And  confequently  G  B  is  found. 

Again,  in  the  Triangle  CDG,  the  Angles  GCD, 
C  G  D,  and  the  Side  CG  being  given,  the  Side 
G  D  will  be  found  by  this  Proportion : 

As  S,  D  :  C  G : :  S,  C  :  G  D  : 

And  confequently  G  D  alfo  is  found. 

And  now  having  in  the  Triangle  G  BD  the 
two  Sides  G  B  and  G  D,  and  the  included  An¬ 
gle  G,  you  can  firft  find  the  remaining  Angles 
feverally  by  Axiom  3 .  and  then  the  Side  B  D  by 
Axiom  2. 

Or,  If  not  being  able  to  get  nearer  than  the 
Point  a ,  you  could  not  meafure  fide  ways  as  be¬ 
fore,  but  only  backward  to  or  forward  from  b 
to  a  ;  you  may  then  eafily  gain  the  Length  from 
D  to  C. 


For  placing  the  Inftrument  at  <2,  you  can  take 
the  two  Angles  b  a  D  and  b  a  C,  and  take  alfo 
C  a  D  ;  meafure  then  from  a  to  b ,  and  at  b  take 
alfo  the  tv/o  Angles  a  b  D,  and  a  b  C.  Then  can 
you  eafily  gain  the  Sides  a  C  and  a  D,  in  the  two 
T riangles  b  a  C  and  b  a  Y)  and  having  before 
taken  by  che  Inftrument  the  Angle  C  a  D,  you 
may  find  the  Side  C  D  in  that  laft  Triangle  a  CD, 
by  the  fecond  and  third  Axioms  of  Plain  Oblique 
Trigonometry.  Alfo, 

Fourthly ,  On  the  Application  of  this  Part  of  Tri¬ 
gonometry  to  the  Docftrine  of  AHronomy ,  depends 
the  Method  for  finding  the  Parallax  and  Diftance 
of  a  Planet  or  Star. 


3* 


Let  c  be  the  Centre  of  our  Earth,  and  h  a  Point 
on  its  Surface,  at  which  an  Obferver  at  h  takes 
with  an  Inftrument  the  Angle  ([  h  2,  or  the  Di¬ 
ftance  of  the  Meridian  Moon  <r ,  from  her  Zenith 
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Her  true  Diftance  from  the  Zenith  is  known 
by  the  Aftronomical  Tables,  which  is  the  Angle 
d  cz  :  But  the  obferved  Angle  d  b  z  being  ex¬ 
ternal  to  the  T riangle,  ([  h  z  will  be  —  to  rr 

+  c- 

Where  take  c  from  it,  and  the  Remainder  is 
the  Angle  h  &  c  —  to  the  Moon’s  Parallax,  whofe 
Subtenfe  is  h  c  —  to  the  Earth’s  Semi-diameter. 

Suppofe  that  he  be  4000  Miles ;  then  in  the  Tri¬ 
angle  d  be  there  are  all  the  Angles  and  the  Side 
h  c  known. 

Wherefore, 

AsS,  d  •  b  c  : :  Sj  b :  «  c 

Which  is  the  Moon’s  Diftance  from  the  Centre  of 
our  Globe. 

And  alfo,  as 

S,  d  :  be  ::  S,  c  :  ^  k ; 

The  Moon’s  Diftance  from  the  Place  of  Obfer- 
vation. 

:  TRIGONOMETRY  Spherical. 

Definition  1. 

A  Spherical  Triangle  is  made  by,  or  contained 
under  the  Arks  of  three  great  Circles  of  the 
Sphere. 

Definition  2. 

A  Spherical  Angle  is  the  mutual  Inclination  or 
Aperture  of  the  Planes  of  two  great  Circles. 

Properties  of  Spheric k  Triangles. 

1.  When  one  Circumference  of  a  Circle  cuts, 
crofles,  or  falls  on  another,  the  Sum  of  the  Angle 
made  thereby  is  equal  to  two  right  ones. 

2.  When  two  Circumferences  of  Circles  crofs 
each  other,  tho’  oppofite  and  vertical  Angles,  are  al¬ 
ways  equal. 

3.  In  every  Spherical  Triangle ,  the  greater  An¬ 
gle  is  oppofite  to  the  greater  Side. 

4.  An  Ifofceles  Spherical  Triangle  hath  its  An¬ 
gles  at  the  Bafe  equal  to  each  other ;  the  Converfe 
of  which  alfo  is  true,  That  if  the  Angles  at  the 
Bafe  are  equal,  the  Triangle  is  an  Ifofceles. 

5.  If  two  Spherical  Triangles  are  mutually  Equi¬ 
lateral,  they  are  alfo  Equiangular  and  Similar  one 
to  another. 

6.  If  two  Spherick  Triangles  have  in  each  one 
Angle  and  two  Sides  including  it ;  or  if  they  have 
one  Side  and  two  Angles  adjacent  refpedively 
equal,  the  whole  Triangles  are  equal. 

7.  Any  two  Sides  of  a  Spherick  Triangle  are 
longer  than  the  Third  ;  becaufe  the  Ark  of  a  great 
Circle  is  the  neareft  Diftance  between  any  two 
Points  on  the  Sphere. 


8.  All  great  Circles  muft  cut  each  other  into 

two  equal  Parts,  becaufe  their  common  Inter¬ 
feron  is  a  Diameter  of  the  Sphere  ;  and  confe¬ 
quently  the  two  Points  of  Interfedion  are  at  the 
Diftance  of  a  Semicircle  from  each  other. 

COROLLARY. 

Hence  tis  plain,  That  every  Side  of  a  Spherick 
T riangle  muft  be  lefs  than  a  Semicircle. 

9.  The  oppofite  Angles  at  the  Interfedion  of 
two  Circles  are  always  equal,  becaufe  the  fame 
Planes  conftitute  both  Angles ;  that  is,  the  Angle  a 
is  equal  to  the  Angle  b  :  See  Figure  below. 

10.  In  a  Spherical  Triangle,  if  the  Sum  of  the 
Legs  of  any  Angle  be  greater,  equal,  or  lefs  than 
a  Semicircle,  the  internal  Angle  at  the  Bafe  is  ac¬ 
cordingly  greater,  equal,  or  lei's  than  the  outward 
and  oppofite  one ;  and  confequently  the  Sum  of 
the  two  internal  Angles  at  the  Bafe  is  greater, 
equal,  or  lefs  than  two  Right  Angles. 

DEMONSTRATION. 


e 


ci 


If  a  c  -j-  cd  be  greater  than  ah,  d  c  muft  be 
longer  than  c  b ,  and  confequently  the  Angle  b 
(  =  a  )  will  be  bigger  than  the  Angle  c  db.  Pro¬ 
perty  3 .  But  if  a  c  -f-  c  d  be  equal  to  a  Semicircle, 
then  dc  will  be  equal  to  c  b,  and  the  Angle  be  — 
Angle  c db.  And  in  the  T riangle  deb ,  becaufe 
dc  - f-  c d  is  leis  than  a b  ;  therefore  a c  is  greater 
than  c  d ,  and  confequently  the  external  Angle  adc 
is  greater  than  the  Angle  a  ;  that  is,  than  the  An¬ 
gle  b,  the  internal  Angle  at  the  Bafe. 

Alfo,  fince  the  Angle  adc-j-  the  Angle  C db 
~  two  Right  Angles,  therefore  the  Angle  a  d  c- f- 
the  Angle  a  is  greater  than  two  Right  Angles, 
&c. 

11.  In  an  Ifofceles  Sph.  Triangle,  if  one  of  the 
equal  Legs  is  greater,  equal,  or  lefs  than  a  Qua¬ 
drant,  the  Angle  is  accordingly  greater,  equal,  or 
lefs  than  a  Right  one. 

1 2.  The  Sum  of  the  three  Sides  of  every  Sph. 
Triangle  is  lefs  than  a  Circle. 

For  c  d  is  lefs  than  c  b  -f-  b  d  ;  wherefore  a  c  - h 
dc  da,  muft  be  lefs  than  the  Sides  a  cb-\-  a  db : 
See  the  Figure  above. 

13.  The  Meafure  of  any  Spherick  Angle  is  an 
Ark  of  a  great  Circle  deferibed  from  the  Angular 
Point,  and  precifely  90  Deg.  diftant  from  it ;  that 
is,  making  the  Angular  Point  the  Pole  of  that 
Circle. 

14.  The 


T  R  I 


T  R  I 


14.  The  Poles  of  the  Sides  of  any  Triangle 
GHD,  do  on  the  Surface  of  the  Globe  conftitute 
another  Triangle  nxm,  which  may  be  called  Sup¬ 
plemental  to  the  Triangle  GHD;  for  the  Sup¬ 
plements  of  the  Angles  and  Sides  of  the  Triangle 
nxm  are  equal  to  the  Sides  and  Angles  of  the 
Triangle  GDH. 

DEMONSTRATION . 


X 


From  the  Points  GHD,  as  Poles  defcribe  three 
great  Circles  x  A y,  RTw«,  xBnz ;  then  is 
y  m  =  Quadrant  =  A  x  ;  becaufe  m  is  the  Pole 
of  H  Gy,  and  x  or  E  the  Pole  of  GA  ;  therefore 
mx  —  Ay—  Supplement  of  C  A=Angle  H  G  D, 
and  z  n  is  Quadrant  =  B  x  ;  therefore  n  x  =  B  x 
=  Supplement  of  Angle  GHD,  and  n  T  = 
Quadrant  =  fflR;  therefore  nm  —  T  R  =  Sup¬ 
plement  of  the  Angle  DHG. 

Note,  That  the  Triangles  E  m ,  conftituted  be¬ 
tween  the  three  next  Poles,  has  its  three  Sides 
and  Angles  equal  to  the  Angles  and  Sides  of 
the  Triangle  GHD,  fave  that  the  greateft 
Side  nm  is  the  Supplement  of  the  greateft 
Angle  H,  and  the  Angle  E  the  Supplement  of 
the  Side  G  D. 

15.  Any  Angle  of  a  Triangle,  with  the  Diffe- 
nece  of  the  other  two,  is  lefs  than  two  Right 
Angles.  For,  x  n  is  lefs  than  x  m-\-m  n  : 

That  is, 

2L-DZ.2L-G  +  2L-H. 

Therefore, 

G-f  H  — D  L  z  L. 

For  fince  2  L  ■—  D  L  2  L  — G  -f-  2  L  —  H: 

That  is, 

2L~DZ.4L-.G-H, 

By  transferring  D,  G,  and  H,  ’twill  be  2  L  -f-  G 
-j-  H  Z.  4  L  +  D ;  then  by  taking  away  2  L 
from  both  Sides,  and  transferring  D,  you’ll  have 
G  +  H  — Dt  zL.  E.  D, 

16.  If 


16.  If  two  Triangles  are  mutually  Equiangular, 
they  are  alfo  mutually  Equilateral  ;  for,  becaufe 
they  are  Equiangular,  their  Supplemental  Trian¬ 
gles  are  Equilateral,  (  by  1 4th.  )  and  therefore 
Equiangular  (by  15th.)  and  therefore  the  proposed 
T riangles  are  Equilateral  ( by  1 4th. ) 

17.  Firjl ,  The  3  Angles  of  every  Triangle  are 
greater  than  2  Right  Angles,  and  lefs  than  6  Right 
ones. 

.For  n  x  -j-  m  x  tn  n  L  4  L  (by  x  2.) 

+ 

That  is, 

6  L  -  D-G-HZ  4L, 
i.e.  2  L  L  D  +  G  +  H. 

2 dly.  The  Sum  of  the  internal  Angles  is  lefs 
than  the  Sum  of  the  Internal  and  External,  both 
which,  in  all,  make  but  fix  Right  Angles. 

18.  Of  feveral  Arks  of  great  Circles  falling 
from  the  fame  Point  of  the  Sphere’s  Surface  on 
another  Circle,  the  greateft  is  that  which  pafles 
through  the  Pole  of  the  Circle,  and  the  next  to 
this  is  greater  than  that  which  is  farther  off. 

For  fuppofe  P  the  Pole  of  the  Circle  CtrD, 
and  the  Pole  of  D  P  C ;  then  is  A  D  Z.  A  B 
L  AE  Z  ACj  and  the  Arch  B  is  C  L  BP  Z 


1 9.  A  great  Circle  pafling  through  the  Poles  of 
another  great  Circle,  cuts  it  at  Right-angles ;  and 
on  the  contrary,  if  it  cuts  it  at  Right-angles,  it 
pafles  through  its  Poles.  Thus  the  Angle  P  B  D 
=  Z  =  PGD=PDBj  alfo  =  to  A  C. 

20.  In  an  oblique-angled  Triangle,  if  the  Angles 
at  the  Bafe  are  like ,  or  of  the  fame  kind,  /.  e.  both 
Acute,  or  both  Obtufe,  the  Perpendicular  falls 
within  the  Triangle,  and  the  Quadrantal  Ark 
without :  But  if  they  be  unlike ,  the  Perpendicular 
falls  without,  and  the  Quadrant  within.  For  the 
Triangle  E  A  F  has  the  Angles  E  and  F  Acute,  and 
the  Perpendicular  A  C  falls  within,  and  the  Qua¬ 
drant  A  5 r  without..  Alfo  the  T riangle  BAG  hath 
B  and  G  obtufe  ;  and  the  Perpendicular  AD  with¬ 
in,  and  the  Quadrant  At  without :  But  the  Tri¬ 
angle  B  A  E  has  the  Angle  B  E  of  different  kinds, 
and  the  Perpendicular  A  C  without,  and  the  Qua¬ 
drant  A  t  within. 

Alfo,  by  the  fame  Figure  is  manifeft  how  the 
Ambiguities  of  Right-angled  Triangles  may  be 
folved,  viz. 


SOLU- 


T  R  1 


T  R  I 


SOLUTIONS. 

1.  The  Legs  of  the  Right-angle  are  of  the  fame 
kind  with  the  oppofite  Angles.  So  in  the  Triangle 
BDA,  becaufe  D  A  is  greater  than  a  Quadrant 
DP,  the  Angle  DBA  is  greater  than  the  Right- 
angle  D  B  P  :  And  in  the  Triangle  B  C  A,  becaufe 
A  C  is  lefler  than  the  Quadrant  P  C,  the  Angle 
C  B  A  is  lefler  than  the  Right-angle  C  B  P. 

2.  If  the  Legs  (and  confequently  the  Angles ) 
are  of  the  fame  or  different  kinds ;  the  Hypothe- 
nufe  is  accordingly  lefler  or  greater  than  a  Qua¬ 
drant :  So  in  the  Triangles  EAD,  EC  A,  the 
Hypothenufe  A  E  is  lefler  than  a  Quadrant ;  but 
in  the  Triangle  BDA,  the  Hypothenufe  A  B  is 
greater  than  the  Quadrant  B  P. 

3.  If  the  Hypothenufe  is  lefs  or  greater  than  a 
Quadrant,  either  Leg,  with  its  adjacent  Angle,  is 
accordingly  of  the  fame  or  different  kind,  as  fol¬ 
low's  from  the  twro  laft. 

For  the  viewing  the  Sines,  Co-fines j  arid  other 
Right-lines  of  Arks,  which  are  not  vifible  in  a 
common  Sphere  ;  Let  the  Arks  of  three  great 
Circles  of  Card  Pafte-board  be  put  together*  as 
ill  an  Armillar  Sphere. 


As  fuppofe  the  two  Arks,  BP,  BA,  and  that 
B  P  H,  the  Plane  of  the  greater  Ark  were  turn’d 
round  B  H,  till  that  a  Right-Line  falling  from  P 
perpendicular  to  the  Plane  BAH,  may  fall  on 
the  fame  Point  of  the  Line  C  A,  fuppofe  onD  J 
in  that  Portion  P  A  B  will  be  a  Spherick  Triangle 
Right-angled  at  A,  and  B  P  the  Hypothenufe,  B  A 
the  Bafe,°  P  A  the  perpendicular  Arch. 

And  fuppofe  P  A  (in  the  next  Figure)  be  equal 
PA  of  the  Triangle,  and  fitted  according  to  its 
Letter  therein,  and  draw  AE,  P  F  perpendicu¬ 
lar  to  BC;  fo  A E,  P  E,  P D,  will  be  Sines  of 
the  Arks  B  A,  B  P,  P  A,  and  their  Co-fines  Will 
be  E  C,  F  C,  D  C. 


Thefe  things  being  done  and  conceived,  the  two 
firft  Axioms  of  Spherick  Trigonometry  will  prefently 
appear,  and  alfo  the  Demonftration  of  the  16  Cafes 
of  Bight-angled  Triangles,  without  any  other  Fi¬ 
gure  or  Production  of  Sides^  a$  is  ufual. 


To  that  End,  let  die  Ark  *  «  {Fig.  3.)  be  alfo 
fitted  in  the  Solid,  according  to  its  Letters  ;  ( as 
you  will  find  it  Very  well  done  in  Mr.  Heynes’r  Tri~ 
gonom.  )  Then  in  the  two  Right-angled  Spherick 
Triangles,  P  B  A,  B  #,  having  the  fame  Acute 
Angle  B,  at  the  Bafe. 


1? 


3  G  AXIOM 


T  R  I 


TRI 


AXIOM  J, 

The  Sines  of  the  Hypothenufes  are  proportional  to  the 
Sines  of  the  Perpendiculars , 

PF  :  P  D  ::  nC  :  *  h 

AXIOMII. 

\ 

The  Sines  of  the  Bafes  are  proportional  to  the  Tan¬ 
gents  of  the  Perpendiculars. 

A E  :  AG  : :  * G,  «y. 

For  the  two  Right-angled  Triangles  F  P  D, 
Cj^,  are  fimilar  j  as  alfo  E  A  G,  and  G *  y. 


F 


/ 

v». 

P: ,K.r; 


. . 


And  for  the  Solution  of  the  following  Cafesy  I 
iuppofe  BAP  (in  this  Figure)  a  Right-angled 
Triangle,  and  its  Sides  produced  to  Quadrants 
B  N,  B  M,  A  D. 

Suppofe  alfo,  PE,  P F,  NG,  and  E  G,  Qua¬ 
drants.  Then  is  N  E  equal  to  B  P,  and  the  Com¬ 
plement  of  B  A  equal  to  A  M,  equal  to  b  A  D  M, 
and  F  E  equal  tp  Angle  F  P  E,  equal  to  Angle 
B  P  A,  and  G  D  equal  to  N  M,  equal  to  Angle  B, 
ajid  the  Angles  at  A,  M,  N,  E,  and  F,  right. 


N.  B.  The  Reafon  of  producing  the  Sides  ot 
the  Triangle  BAP  to  Quadrants,  is,  becaufe  by 
this  means  the  Angles  may  be  turned  into  Sides, 
and  the  Hypothenufes  into  Bafes  and  Perpendicu¬ 
lars,  &  e  contra :  And  from  hence  it  comes  to  pafs, 
that  the  Parts  of  the  Triangle  given,  do  fometimes 
fall  in  Co- fines  and  Co-Tangents,  inftead  of  Sines 
and  Tangents, 

Here  follow  the  Proportions  fpr  Right-angled 
Triangles , 


I 


T  R  l 


T  R  1 

~  '  "  •  . h.*.h‘h..jV  ■  ■  . 


The  Tropojitions  for  the  Solution  of  the  Sixteen  Cafes  of  Right-angled  Spherick 
Triangles*  with  their  Solutions  of  the  Ambiguities . 


1 

Given.  ^ 

Req. 

> 

.Cl  v-  ilbrft  /  '  . 

/  V 

. 

Given.  | 

Req. 

1 

BA,  PA 

B  P  [S,  DA :  R.  S,AM  ::  S,DP :  S,PN  (by  Ax.  1 . 

/.  e.  R  :r  j:  B  A::  r s,PA  : r  BP.  [So/.  2.) 

c  c. 

b. 

2 

BA,  PA 

B  [S,BA :  S,B  M  : :  T,PA  :  T,MN  (by  Ax. 2.) 

1.  e.  S,  BA  :  R  : :  T,  PA  :  T,  B.  (So/,  i.J 

V  c 

L 

3 

BP*  P 

B  |S,  PE  :  S,  P  N: :  T,  F  E : T,  D  N  (by  Ax. 2.) 

i.  e.  R  :  c  B  P: :  J,  P  :  f  B.  (So/,  i  v 

h  L • 

L. 

4 

B  P,  P 

B  Aj 

S,  G  E  :  S,  G  F  : :  T,  E  N  :  T,  F  D  ; 

i.  e.R.cs,  P  : :  Y,P  B  :  T,  P  A  ( sol.  3.  J 

b  l. 

Ladj. 

5 

BP,  P 

BA  |R:  S,  BP  : :  S,  P::  S,  B  A  (by  Ax.\ .)  Sal.  1 

b  £. 

c  op.  . 

6 

P  A,  P 

BP 

S,  GF:S,GE::T,  DF:T,  NE; 

i  e.c  s,P  :  R : :  /,  P  A  :  /,  B  P.  ( so/,  5.  j 

(r.  L  adj. 

h . 

1 

PA,  P 

B 

S,  P  F  :  S,  P  D  ; :  S,  F  E  :  S,  D  N  ; 

i.  e.  R  :  c  j,  P  A  :  :  S,  P  :  e-t  B.  (Sol.  i.J 

c.  L  adj. 

L. 

8 

B  A,  B 

P  A 

S,  B  M  :  S,  B  A  : :  T,  M  N  :  T,  P  A  ; 

i-e.  R  :  S,  B  A  :  :  T,B  :  T  P  A.  (so/.  i.J 

'  c.  L  adj. 

c. 

9 

?  A,  B 

B  A 

T,MN:§,BM:  :  T,  P  A  :  S,  BA; 

i.  *.T,B:R  :  :T,PA  -.8^A.(' Ax,2.  JAmbig. 

-r- 

C.  L  op. 

c. 

IO 

P  A,  B 

B  P  |S,  B  :  R  : :  S,  PA  :  S,  B  P [Ax.  i.) Ambiguous. 

C.  L  op. 

b. 

1 1 

?  A,  B 

P 

S,  P  D  :  S,  F  F  : :  S,  DN:  S,  FE; 

i.  f  c  s,  PA:  R  :  ;  c  s,  B  :  S,  P  Ambiguous 

,  c.  L  op. 

L. 

I  2 

PA,  BP 

rp‘ 

T,  N  E  :  S,  E  G.: :  t/f  D:S,FG 

i.  0  T,B  P :  R ::  T,  P  A :  c  s,  P-  ( Sol.  3. 

c.  h. 

L  adj. 

13 

SA,  B  P 

B 

S,  B  P :  S,  B  N  : :  S,  P  A :  S,  N  M  ; 

i.  e.S,  B  P  :  R  : :  S,  P  A  :  S,  B.  (Sol.  1 J 

c.  b. 

L  op. 

I4 

JA,  B  P 

B  A 

c  s,  P  A  :  R  : c  s,  B  P  :  c  j,  BA  (So/.  2.) 

c>  b. 

c. 

*5 

i  B,  P 

B  P 

1  T,  F  E  :  S,  E  P :  :  T,  D  N  :  S,  P  N  ; 

1 

c-  t,  P  :  R  : :  c  t,  R  :  c  s,  B  P> 

L  L 

h. 

16 

B,  P 

P  A  1  S,  *F  E  :  S,  F  P  ::  S,  D  N  :  S,  DP; 

e-  S,  P :  R  :  :  c  s,  B :  c  s,  P  A*  (Sol.  1 . } 

L  L-  * 

1  r. 

KB.  If  you  Projed  the  given  Triangle,  within  a  primitive  Circle,  according  to 
the  Dodrine  of  the  Sphere,  as  was  fhewed  under  Spherick  Geometry ,  all  Am¬ 
biguities  will  vanifh  ;  and  if  the  Triangle  be  oblique,  the  Perpendicular  will  be 
drawn  ajfo  :  And  this  is  a  very  good  Way  to  gain  a  cleat  Notion  of  Spherical 
Trigonometry ;  which  cannot  be  underftood  throughly,  without  the  Dodrine  of 
the  Sphere,  and  its  federal  Projections  be  firft  leanVd. 


Examples 


Examples  of  the  Sixteen  Cafes  of  Right -an 
gled  Spherical  T  riangies. 


Given  B  P,  equal  to  the  Sun’s  Diftance  from  the 
Pole,  and  P  the  Sun’s  Hour  from  Midnight. 
Required  B,  the  Angle  of  the  Sun’s  Pofition  l 

R  :  Cof.  BP  ::T,P  B. 

Radius  =c  io. 


SBP=  9-  4659353 
T,  P  =  to.  0376939 


C  A  S  E  I. 

Given  the  Complement  of  the  Sun’s  Amplitude 
B  A  and  the  Latitude  P  A.  Required  the  Sun’s 
Diftance  from  the  Pole  PB,  which  is  the  Com¬ 
plement  of  his  Declination  ? 

R:sBA::2PA:2BPi 

B..=  10.0000000 

u  ■  1-  .  n  ,/ 

2BA=  9.8508702  =  44°  49' 

SPA  =  9.6149441  =  65  40 

2pB  =  9.4658143  =*=  73 

Wherefore  the  Sun’s  Declination  is  77  Degrees, 

=  O  $• 

CASE  II. 

Given  as  before  B  A  and  P  A.  Required  B,  the 
Angle  of  the  Sun’s  Pofition  ? 


f,  B  n  720  10'  =i  9. 5036292 

CASE  IV, 

>  -  • 

)  For  the  Latitude. 

Given  BP  equal  to  the  Sun’s  Diftance  from  the 
Pole,  and  P  the  Hour  from  Midnight.  Requi¬ 
red  P  A  the  Latitude  ? 

R.  2  P  ::  T,  BP  :  T,  PA. 

Radius  =  1  o. 


2  P  =  9. 8298212 
T,  B  P  —  10.5146610 


T,  PA  rr  10.  3444822  ==65°  40' 

C  A  S  E  V. 

For  the  Sun’s  Amplitude. 

Given  as  before  B  P  and  P.  Required  B  A,  equal 
to  the  Sun’s  Amplitude  ? 

R  :  S,  B  P  : :  S,  P  :  S,  B  A. 

Radius  1  o. 


S,  BP=  9.  9805963 
S,  P  —  9.  8675151 


B 


A 


S,  B  A  :  R  : : 

S,  B  A  — 

Radius  = 

T,  P  A  = 
T,  B  = 


T,  P  A  :  T,B. 

9. 8480909 
10. 

10.3446523 

10.4965614  sr  72°  26' 


S,  BA=  9.  84881 14  Co-Amplitude- 

Wherefore,  the  Sun’s  Amplitude  will  be  45 0 

n'. 

CASE  VI. 

For  the  Sun’s  Declination. 

Given  P  A  equal  to  the  Latitude,  and  P  the  Hour 
from  Midnight.  Required  B  P  equal  to  the 
Diftance  from  the  Pole,  or  the  Sun’s  Co-dedi¬ 
nation  ? 

z  B:  R  TjP  A:T, BP. 

2  p  —  9. 8298212 

Radius  =  1  o. 

Ti  P  A  =  10.  3446523 


T,BP;=  10.5148311=83°. 

C  A  S  t 


1 


T  R  I 


T  R  I 


CASE  VII. 

For  the  Angle  of  the  Sun's  Pofition. 

Given  as  before  P  A,  and  p.  Required  B  ? 

R.sPA::S,P:i,  B. 

R.  =r  lo. 

2  P  A  =r  9.  6149441 
S,  P  =:  9.  8675x51 


2  B  =  9.  4824592  =  720  2 o' 

CASE  VIII. 

For  the  Latitude. 

* 

v*  . 

Given  B  A  equal  to  the  Sun’s  Amplitude,  B  equal 
to  the  Sun’s  Pofition.  Required  P  A  the  Latitude  ? 

R:S,  BA::  T,PA. 

Radius  =  1  o. 


S,  B  A  —  9.8480909 
T,  B  —  1  o.  4968908 


T,PA=rio.  3449817  =  65°  40' 
CASE  IX. 

Given  P  A  equal  to  the  Latitude,  and  B  the  Angle 
of  Pofition.  Required  B  A  equal  to  the  Ampli¬ 
tude  ? 

T,  B  :  R  : :  T,  P  A  :  S,  B  A. 

T,  B  =  10.  4968908 

Radius  =  10. 

T,PA=  10.  3446523 


S,BA~  9.  8477615  = 40*  49V 


CASE  X. 

For  the  Sun's  Dijlance  from  the  Pole. 

Given  P  A  and  B,  as  before.  Required  B  P,  the 
Sun’s  Diftance  from  the  Pole  ? 

S,  B  :  R  : :  S,  P  A :  S,  B  P. 

SB=  9v  9790192 

Radius  =10. 

S,PB=  9-9595964 

S,  B  A  =  73°  °'=  9.  9805772=  Co-declin, 

Wherefore  the  Declination  is  1 7  Degrees. 
VOL.  IT. 


CASE  XI. 

For  the  Hour  from  Midnight. 

Given,  as  before,  P  A  and  B.  Required  P,  the 
Hour  from  Midnight  ? 


2  P  P  :  R  : :  2  B  :  S  P. 


2  P  A  =  9.  6149441 


Radius  =  10. 

2  B  =  9.  482 1283 


S,  P  =  9.  8671  842  =r  47q  29' 


CASE  XII. 

For  the  Hour. 

Given  P  A,  equal  to  the  Latitude  B  P,  equal  to 
the  Sun’s  Amplitude.  Required  P  =  Sun’s 
Hour  from  Midnight  ? 

T,  B  P  :  R  ::  T,  P  A :  2  P. 

T,  BP  =  10.  5146610 


Radius  =  10. 

T,  P  A  =  10.  3446523 


2  P=  9.  8299913  =47°  21' 

The  Hour  from  Midnight  47 0  29'=  3  Hours  ic. 

CASE  XIII. 

For  the  Angle  cf  Pofition. 

Given,  as  before,  P  A  :  P  B.  Required  B,  and  th» 
Angle  of  the  Sun’s  Pofition  ? 

S,  B  P  :  R : :  S,  P  A  :  S,  B. 

S,  B  P  =  9.  9805963 


Radius  =  1  o. 

S P  A  =  9.  9595964 


S,  B=  9.  9790001  =  729  20' 

CASE  XIV. 

Given  Latitude  and  Declination.  Required  the 
Sun's  Amplitude  ? 

Given,  as  before,  P  A  and  P  B.  Required  B  A  ~ 
Sun’s  Amplitude  ? 

PA:R  ::2BP:sE  A. 

2  P  A  =  9.  6149441 

Radius  =  10. 

2BP=  9.  4659353 
2  B  A  =  9.  8509912  =  44°  49' 
Equal  to  the  Co-amplitude,  wherefore  the  Sun’s 
Amplitude  —  45°  1 1  . 

8  H 


CASE 


i'ii  «!■■!  tm  i  ■mu  ■  ■  I  ■■*■■■»!  iwn  —  1  ,m  i  ~ 

T  R  [ 


CA  S  I  XV. 

Given  B  the  Angle  of  the  Sun’s  Pofition,  and  P  the 
Hour  from  Midnight.  Required  B  P  the  Sun’s 
Diftance  from  the  Pole  ? 

T,  P  ;  R  : :  q  B  :  s  B  P. 

T,P  —  16.0376939 

Radius  =r  10. 

:  B  —  9. ,502 1 092 

t, :  B  P  =  9.4654055  —  73® 


CASE  XVI. 

Given  as  before  B,  the  Angle  of  Pofition,  and  P 
the  Hour  from  Midnight.  Required  PArr 
the  Latitude  of  any  Place  ? 

S,  P  :  R  : :  s  B  :  2  P  A. 

«  •  r  •  . » ,  ,  Ss  *  ^.1 

5>  P  —  9*  8675 1 5 1 


Radius  =  10. 

2,  B  =?  9.4821283  =  72°  26' 


2,  PA  =  9.6146132  24°  1 9' 


Oblique  Spherical  Triangles  may  be  reduced  to 
two  Right-angled  Spherical  ones,  by  letting  fall  a 
Perpendicular,  which  either  divides  the  Oblique 
T riangle  propofed  into  two  Right  ones,  or  makes 
two  Right  ones,  by  adding  a  Right-angled  Triangle 
it. 

In  Oblique  Triangles  there  are  12  Cafes,  10  of 
which  ( by  this  Preparation  )  may  be  folved  by 
the  two  firft  Axioms ,  or  by  Rules  deduced  from 
them. 

RULE  I. 


The  Co-fines  of  the  Angles  at  the  Bafe  are  propor¬ 
tional  to  the  Sines  of  the  Angles  at  the  Vertex. 
F or  by  Cafe  7.  of  Right-angled Spkerick  Triangles, 

R  :  cs,  PA  ::  S,  B  P  A  :  cs,  B. 

R  :  cs,  PA  ::  S,  DPA:a,D. 
Therefore  c  s}  B  :  S,  B  P  A  : :  c  r,  D  :  S,  DP  A. 


.  hi  . .  '  1— re 

T  R  I 


RULE  II. 

The  Co-fine  of  the  Sides  are  proportional  to  the 
Co-fines  of  the  Bafes.  For  by  Cafe  1.  of  Right- 
angled  Spherick  Triangles , 

R  :  c s,  P  A  : :  c s,  B  A  :  c s,  BP. 

R  :  c s,  P  A  : :  c  s,  C  A  :  cs,  DP. 
Therefore,  c  s,  B  A  :  cs,  BP  ::  cs,D  A  :cs3  Dp. 

RULE  III. 

k  -  i  *  • 

The  Sines  of  the  Bafes  are  reciprocally  proportional 
to  the  Tangents  of  the  Angles  at  the  Bafes.  For 
by  Axiom  2.  - 

S,  B  A  ;  R  ::  T,PA  :  T,  B. 

S,  DA  :  R  : :  T,  P  A  :  T,  D. 

Therefore  S,  BAxT,  B=RxT,  A  — S,DAxT  D  - 
Confequently  S,  B  A  :  S,  D  A  : T,  D  :  T 

.  r.  ...  .  9  ,*  h 

,  VJ  -  ',»!>»  ^  *■  } 

R  U  L  E  IV. 

The  Tangent  of  the  Sides  are  reciprocally  pro¬ 
portional  to  the  Co-fines  of  the  Angles  at  the 
Vertex.  For  by  Cafe  4, 

T,  B  P  :  R  : :  T,  P  A  :  c  s,  D  P  A. 

T,  DP  ;  R  : :  T  P  A  :a,DPA. 
Therefore T ,  BP r  T ,  D  P  ::  cs, DPA  :csy  BPA. 

AXIOM  III. 

In  any  Triangle  the  Sines  of  the  Sides  are  pro¬ 
portional  to  the  Sines  of  the  oppofite  Aneles 
For  by  Axiom  1. 

S,  BP:R  ::  S,PA  :  S, B. 

S,  DP  :  R  : ;  S,PA:S,D. 

Therefore  S,BP:S,DP  : :  S,  D  :  S,  B. 

In  letting  fall  your  Perpendicular,  obferve  this 
Rule. 

Let  it  fall  from  the  End  of  a  given  Side ,  and  op - 
pofite  to  a  given  Angle. 

For  by  fo  doing,  you  have  enough  given  in  one 
of  the  Right-angled  Triangles  to  determine  any 
of  its  unknown  Parts. 

The  two  firft  Cafes  are  folved  each  by  one 
Operation  by  the  third  Axiom  ;  the  other  ei^ht 
Cafes  are  folved  each  by  two  Operations. 

Obferve  alfo,  the  Addition  or  Subtraftion  both 
of  the  Segments  of  the  Bafe,  and  Angles  at  the 
Vertex,  according  as  the  Perpendicular  falls  with¬ 
in  or  without  the  Triangle. 


Proportions 
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F  roportions  for  the  Solving  the  firfl  Ten  Cafes  of  Oblique  SpheHck  Triangles. 


Cafe. 

Given. 

3.eq. 

Proportion. 

i 

BP.PD.B- 

D. 

S,  P  D  :  S,  B  : :  S,  B  P  :  S,  D.  Ambiguous. 

2 

B  P.  B.  D. 

PD. 

S,  D  :  S,  B  P  ::  S,  B  :  S  PD.  Ambiguous. 

3 

• 

B  P.  P  D  B 

BD. 

R  :  c  s,  B : :  T,  B  P  :  T,  B  A,  by  Cafe  4th  of  Right-angled  Spherick 
Triangles. 

Then  c  s$  B  P  :  is  B  A  : :  c  r,  D  P  :  c  r,  D  A,  by  Rule  2d. 

Then  BA  +  DA— BD,  according  as  the  Perpendicular  falls  with¬ 
in  or  without  the  Triangles ;  which  is  doubtful,  unlefs  the  Kind 
of  the  Angle  D  is  known. 

4 

B  P.  P  D.  B. 

P. 

R  :  c  r,  B  P  : :  T  B  :  c  t,  B  P  A,  by  Cafe  3d. 

And  then,  T,  DP:  T,  B  P  : :  c  s,  B  P  A  :  c  s,  D  P  A,  by  Rule  4th. 
Then  BPA+DPA:=:PBD.  Here  alfo,  the  falling  of  P  A  is 
doubtful,  unlefs  you  know  the  Kind  of  the  Angle  D. 

5 

BP,  B,D. 

P. 

<r  s,  BP  :  R  : :  ct,  B  :  T,  BP  A,  by  Cafe  3d. 

Then,  c  s,  B  :  S,  BPA  : :  c  s,  D  :  S,  D  P  A,  by  Rule  1. 

Then,  if  B  and  D  are  ^B  A  ±  DPA=  BD. 

6 

BP,B,D. 

BD. 

* 

c  s,  B  :  R  : :  c  t, B  P  :  c  /,  B  A,  by  Cafe  4th. 

Then  T,  D  :  T,  B  : :  S,  B  A  :  S,  D  A,  by  Rule  3d. 

C"  alike  ^ 

And  then,  if  B  and  D  are  ^ unJike  £  BP  A  -f  D  A=r  BP  D. 

7 

B,  P.  BP. 

D. 

n,  B  P  :  R  :zct9  B:  T,  BPA,  by  Cafe  3d. 

Then  j,  B  P  A  :  st  D  P  A  : :  c  s,  D,  by  Rule  r. 

If  BP  A  t  BP  D,  and  B  $  ,D  is-^£ 

But  if  B  P  A  B  P  D,  and  B  j,,D  is 

.3 

B,  P.  B  P. 

DP. 

!  c  s,  B  P  :  R  : :  c  /,  B  :  T,  BPA,  by  Cafe  3d. 

Then  c  s>  DPAuj,  B  P  A  : :  T,  B  P  :  D  P,  by  Rule  4th. 

Then,  if  D  P  A  is  ^  B,  D  P  is  5  £  than  a  Quadrant. 

0 

BP.  BD.  B 

DP. 

i 

c  r,  B  :  R  : :  T,  B  P  :  T,  B  A,  by  Cafe  4th. 

Then  c  s,  BA  :  c  s,  B  P  ::  e  j-,  D  A  :  c  s,  D  P  by  Rule  2d. 

Then,  if  D  A  is  ^  (PA)*aB,  B  D  is  ^  ^  thanaQuadrant. 

IO 

BP.  BD.B 

•  •*  f  \  K 

D. 

c  s,  B  :  R  : :  T,  B  P  :  T,  BA,  by  Cafe  4th. 

Then  S,  D  A  :  s,  B  A  : :  T,  B  :  T,  D,  by  Rule  3d. 

ThenifBAisS^BD.Dis^^^B. 

LEMMA 


\ 
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LEMMA. 

The  Differ ence  of  the  verfed  Sines  of  two  Arks  mul¬ 
tiplied  by  half  the  Radius ,  is  equal  to  the  Sine  of 
half  the  Sum  of  thofe  Arks  multiplied  by  the  Sw* 
of  half  the  Difference  of  the  Arks. 


Suppofe  A  F,  A  E,  the  two  Arks ;  the  Diffe¬ 
rence  of  the  verfed  Sines  is  AG  AH=GH 
—  B  F,  and  the  Sine  of  half  the  Sam  of  the  Arks 
is  A  D,  for  E  P  =  F  A,  the  Sine  of  half  the  Dif¬ 
ference  of  the  Arks  is  F  O.  Now  the  Triangles 
A  C  D,  E  F  B,  are  Similar  (for  the  Triangles  a  C 
G,  E  o  a  are  Similar,  therefore  the  Angle  C  equal 
to  the  Angle  F  ) ;  therefore,  as  A  C  :  A  D  : :  F  E : 
F  B,  or  £  A  C  :  A  D  ::  £  F  E  (i.  e.  F  a)  :  F  B  ; 
therefore  f  ACxF  B=rFOxAD.  For  fince 
AC:  AD::FE  :  FB;  therefore  ACxFBrr 
ADxFE  j  and  confequently  i  A  C  x  F  B  =f 
A  DxFE:  that  is  =  AD  x£  EF::=ADxOF. 
4.  E.  D. 


AXIOM  IV. 


The  Rectangle,  or  Product  of  the  Sines  of  the 
Legs,  is  to  the  Square  of  the  Radius  ::  As  the 
Difference  of  the  verfed  Sines  of  the  Bafe,  and  of 
the  Difference  of  the  Legs,  to  the  verfed  Sine  of 
the  vertical  Angle. 


Demonflraticn. 


Refume  the  forefaid  Circles  of  Pafteboard,  and 
fuppofe  there  B  the  Angle  required,  BA,  BP 
(equal  B  M)  its  Legs,  P  A  the  Bafe  to  be  any¬ 
way  oblique  to  the  Plane  B  A,  and  not  perpendi¬ 
cular  as  before.  Then  will  B  P  A  be  an  oblique 
T  dangle. 


Let  fall  P  B  perpendicular  to  B  w,  and  *  y  per¬ 
pendicular  to  C  a ,  and  B  b  to  b  A,  and  m  L  per¬ 
pendicular  to  c  A ;  therefore  B  b  is  perpendicular 
to  c  A,  and  b  L  equal  b  A  — 1  L  A  equal  to  the 
verfed  Sine  of  the  Bafe,  lefs  the  verfed  Sine  of  the 
Difference  of  the  Legs. 


\ 


But  A  E  :  AC  : :  b  L  :  6  in. 
And  m  F  :  ::  B  m  :  y*. 


Therefore  multiplying  the  Correfpondent  Terms 
of  both  Proportions. 


AEx/»F:  ACx*C::  bR  xBm  :Bmxy*, 
CASE  XL 

The  Three  Sides  of  any  Spherick  Triangle  being  given * 
to  find  an  Angle  f 


The  Rediangle  of  the  Sines  of  the  Legs ,  Is  to  the 
Square  of  the  Radius  : :  As  the  Sine  of  \  Bafe  more 
-  diff-  of  the  Legs  multiplied  by  the  Sine  of  -  Baft 
lefs  i  diff.  of  the  Legs ,  Is  to  the  Square  of  the  Sine  of 
~  the  Angle  required. 


Demonflration. 

AE  x  wF  :  Rq  : :  (by  Ax.  4.  b  L  :  y  * ) 
bLxjRtyRxjR;  (i.  e.  by  the  foregoing 
Lemma ,  and  the  firft  ifi  Mr.  Cajiv  ell’s  Trigono¬ 
metry.) 

AExwF  :Rq::S,i  Bafe  X  i  diff.  c  r  x  S, 
5  Bafe  —  j  diff  c  r  :  S  q  j  Angle. 

Example  in  Numbers. 

Suppofe  B  P  equal  6o°.  10',  D  P  equal  46°  42', 
B  D  equal  78°.  3 o' were  given,  and  the  Angle  P 
required  ? 


i  the  Bafe  is 

1  the  Diff.  of  the  Sides  is 

2  the  Bafe  -j-  5  Diff.  of  the  Sides  is 
2  the  Bafe  —  j  Diff.  of  the  Sides  is 
Rad.  Sq. 

S,  j  Bafe  -j-  2  diff.  c  r  x  S,  j  Bafe  > 
—  i  diff  f 


4 3°-  45  > 

6.  44 
50.  29 
37.  or 
20.0000000 

19 .6669325 


* 


Sum  39-6669235 

Subtradl  the  □  of  the  Sine  of  the  Legs  r  9. ,83  025  34 

Remainder  —  Sq.  of  the  Sine  of  3  cr  P  19.8666791 
The  j  of  which  is  the  Sine  of  co°.  03  ^  9. 9333395 
That  is  i  the  Angle  required. 

Therefore  being  doubled  is  1 1 8°*  06 '  —  P. 

If 


\ 


T  R  I 


T  R  I 


If  thefe  Data’s  were  projected  by  the  Dire&ions 
given  in  Spherical  Geometry ,  the  Angles  may  be 
likewife  found,  without  Calculation,  and  ’twill 
Hand  thus.  The  Triangle  will  be  O  Z  Dj  where 

Z  =  P 
P  =  D 
o  =  B 
BD  =  G  P 
•  p  D  =  Z  P 

PB  =  Z0 


B  O 


The  Angles  adjacent  to  the  Side  required,  call 
Legs ;  and  the  Angle  oppofite,  call  Bafe :  Then 
"Work  as  in  the  1 1  th  Cafe. 

For,  fuch  is  the  Operation  in  the  Supplemental 
T riangle,  whofe  Angles  and  Sides  are  equal  to  the 
Supplements  of  the  Sides  and  Angles  of  the  Tri¬ 
angle  propofed :  But  Arks  and  their  Supplements 
have  the  fame  Sines  and  Tangents. 

Example  in  Numbers. 

In  the  T riangle  B  D  P,  there  is  given  the 

r-  P  =143.0,  theSurf  s  Azimuth  from  the  North 
Angle  i  B  =15.04,  the  Angle  of  the  Sun's  P  oft  ion; 

C  D— 30.00,  the  Hour  from  Noon-. 

Required  the  Side  P  D,  which  is  the  Complement  of 
the  Latitude. 


Com.AngleP  —  37°  o°'  ?  Ar.  co.  of 

40.220537 

Angle  D  =  30  00  1  the  Sines. 
Angle  B  =  1 5  °4  =  Angle  op. 

4  0.301030 

Sum  =  82  04 

i  Sum  =41021  s. 
i  Sum — Angle  op.  25  58  ) 

S  9*^ 1 7 2  3  3 
l  9.641323 

‘‘The  Sum  of  the  4  Logarithms  equal 

19.^801 13 

Its  half  is  the  Co-fine  of  12°  13’ 

9.990056 

Which  doubled,  gives  24®  z6*  equal  P  D  equal 
Complement  of  Latitude ;  Wherefore  the  Latitude 
muft  be  65°.  34’. 

Voi.  II* 


In  a  Spherick  Triangle,  that  is  Right-angled  or 
Quadrantal,  the  two  Parts  which  ate  accent  to 
the  Right-angle  or  Quadrant*  together  with  the 
Complements  of  the  other  three,  are  called,  by  my 
Lord  Napier ,  The  Five  Circular  Parts.  And  if  the 
three  Parts  which  enter  the  Queftion,  (viz.  z  gives, 
and  1  required)  have  no  Interruption,,  (now  tho’  & 
Right-angle  or  Quadrant  come  between,  ’tis  not 
counted  an  Interruption)  that  Part  which  is  be¬ 
tween  the  other  two,,  is  called  The  middle  Part.^1^. 
then  the  other  two  are  called  Extreams  adjacent*  or 
conjunct.  But  if  there  be  an  Interruption,  that 
Part  which  is  feparated  from  the  other  tWQ,.  is 
called  The  middle  Part ,  and  the  other  two,  are  Ex- 
treams  oppofite ,  or  disjunct.  This  being  premifed, 
Napier ,  after  a  diligent  View  of  the.  Solutions  of  all 
the  Cafes  of  Right-angled  and  Quadrantal  Tri¬ 
angles,  has  obferved,  That  they  all  agree  in  one 
or  two  Propofitions,  viz.  That  the  Radius  multiplied 
by  the  Sine  of  the  middle  Part ,  is  equal  to  the  Rect¬ 
angle  or  Product  made  of  the  Tangents  of  the  Ex- 
tr earns  conjunct ,  or  to  the  Rectangle  of  the  Co- fines  of 
the  Extreams  disjunct. 

This  Proposition  was  invented  by  the  Lord 
Napier ,  purely  for  Eafe  of  Memory,  and  has  been 
applied  in  all  its  Cafes  by  moft  Authors  t  qs  par¬ 
ticularly,  by  Sir  Ifaac  Newton ,  Norwood »  Sir  J. 
Moor ,  Ward*  kc. 

Some  more  Examples  of  Oblique  Spherick  Triangles 
in  Numbers. 


In  the  Oblique  T riangle  B  P  D,  (See  the  Fi¬ 
gure  following.) 


Suppofe  there  be  given  the  Sides. 

Q  ^  1  '  »  i  I C;  jj  (  h  Cl  j.[;  V  '•* 

r>  r*  r  '  T  the  Complement  of  the  Surf's 

PD=2+-20>1  Latitude. 

r  the  Complement  of  the  Surfs  De-- 
B  D  =  73?  oo',  3  clination ,  or  his  Dijlance  from 
2  the  North  Pole. 

p  t>  .  J  the  Complement  cf  the  Surfs 

P  B  =“S2  •  34  >1 

’Tis  required  to  find  the  Angle. 

n  p  n  4  the  Surfs  Azimuth  from  the  North  Parttof 
the  Meridian. 

8  I  d  the 
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£  the  Bafe  is 
w'£  the  DifF.  of  the  Side  is 

£  the  Bafe+i  the  DifF.  of  the  Sides  is 

The  Radius  Square. 

S, £  Bafe  -h  £  DifF.  cr.  X  S,  £  Bafe  —  7 
£  DifF.  cr.  $ 


36°  3°' 

14 

Q5°  37 

}  22  23 

24  oooodo 

19.469525 


Sum  39  469525 
From  which  Sub tr.  the  □  of  the  7  q  147  01 

Sines  of  the  Legs 


Rem.  =r  Sq.  of  the  Sine  of  £  the  Angle  P.  1 9  95  48  24 
Its  £  is  the  Sine  of  71  0  4°'  =  3  the  l  9  977412 
Angle  required 

Therefore  being  doubled,  is  143°  20  • — Angie  P. 


For  pra&ical  Obfervations  in  this  Cafe,  nothing 
is  more  eafy  and  expeditious  than  the  following  Me¬ 
thod,  of  which  I  fhafl  give  two  ufeful  Examples : 
One  for  the  Azimuth ,  as  above  ;  the  other  for  the 
J-four  of  the  Day. 


In  the  Triangle  D  P  B,  let  the  fame  Things  be 


PDe= 

24* 

—  u 

»  20*  0 

Ar.  co.  of  the 

3° 

3 85056 

BP  = 

52 

°4  S 

Sines 

c  0 

103146 

BD  = 

73 

00  — 

Bafe. 

Sum  =  1 

49 

5'4* 

Sum 

= 

74  57  <> 

their  Sines 

C  8 

984842 

S  —  Bafe 

= 

1  57  y 

c  9 

531822 

Sum  —  1 9  001872 
Its  half  is  the  Co- fine  of  7 1 0  32’  9  500936 

Which  being  doubled,-,  gives  1430  04'  for  the  An¬ 
gle  P,  or  the  Azimuth  from  the  North. 


2.  In  the  Triangle  D  P  B,  the  Sides  being  given, 
and  the  Angle  D,  which  is  the  Hour  from  Noon 
required. 

P  D  =  24°  20r  7  Ar.co.of  Co  385056 
B  D  =  73  00  S  the  Sines  fo  019404 
B  P  =  52  34  Bafe. 


9  984842 
9  580698 


Sum  =  149  55 
2  Sum  =  74  57 
i  Sum  — Bafe  =  22  23 


l.their  Sines 


The  Sum  of  the  four  Logarithms  —  19  970000 


Its  half  is  the  Co-fine  of  149  58'  9  985000 


Which  doubled,  is  290  56’  =  Angle  D  ;  and  be¬ 
ing  reduced  into  Time,  gives  1  Hour  and  above 
59  Minutes  from  Noon,  which  Was  required. 


TRILATERAL,  in  Geometry,  is  the  fame 
with  a  three-fided  Figure. 

TRIM,  of  a  Ship ,  is  her  belt  Pofture,  Propor¬ 
tion  of  Ballaft,  and  hanging  of  her  Mails,  & c.  for 
failing;  and  therefore,  to  find  the  belt  Way  of 
making  any  Ship  to  fail  fwiftly,  is  called  finding 
her  Trim.  And  this  depends  very  much  on  Ex¬ 
perience  and  Judgment,  and  feveral  Trial  and 
Obfervations  which  the  Commander  may  make 
Aboard. 


TRINE,  is  an  Afpedl  of  the  Planets,  when  at 
the  Diftance  of  120  Degrees  of  4  Signs  from  each 
other,  and  noted  thus  A* 

TRINE,  Dimenfion ,  a  three-fold  Dimenfioh,  in¬ 
cludes  Length,  Breadth  and  Thicknefs. 

TRINGLE,  in  Architecture,  is  a ‘.little  Mem¬ 
ber  fixed  exactly  upon  every  Triglyph ,  under  the 
Plat-band  of  the  Architrave,  from  whence  hang 
down  the  Guttce  or  Pendant-drops  in  the  Dorm \ 
Order.  , 

TRINOMIAL-  Root,  in  Mathematic ks,  is  a 
Root  confifling  of  three  Parts  connected  together 
by  the  Sign  +  5  as \  a  -j-  b  4-  c.  See  Binomial. 

TRIO,  in  Mufuk ,  a  Part  of  a  Concert,  where¬ 
in  there  are  only  three  Perfons  ling ;  or  a  mufi- 
cal  Compofition,  confilling  of  three  Parts. 

TRIOCTILE,  in  Aflrology,  an  Afpe£l  or  Si¬ 
tuation  of  two  Planets  with  refpedt  to  the  Earth, 
when  they  are  three  Odlaves,  or  eight  Parts  of 
a  Circle  different  from  each  other. 

TRIONES,  in  Aftronomy ,  a  Conflellation  of 
feven  Stars  in  Urfa  minor,  vulgarly  called  Charles's 
TVane. 

TRIP  :  The  Seamen  fay  a  Ship  goes  with  her 
Top-Jails  a-Trip >  when  fire  carries  them  hoifted  up 
to  the  highefl,  and  when  the  Wind  blows  not  too 
hard,  but  a  gentle,  or  Loom-gale. 

TRIPARTITION,  is  Divifion  by  three,  or  a 
taking  the  third  Part  of  any  Number  or  Quan¬ 
tity. 

TRIPLICATE  Ratio ,  mull;  be  well  diflin- 
guifhed  from  Triple ,  and  is  the  Ratio  of  Cubes  one 
to  another. 

Thus  in  thefe  Geometrical  Proportion^  2,4,8, 
16,  32,  as  the  Ratio  of  the  firftTerm  (2)  is  to  the 
third  (8)  Duplicate  of  the  Firft  to  the  Second,  or  as 
4  the  Square  of  2 ,  to  1 6  the  Square  of  4  ;  fo  the 
Ratio  of  2  to  1 6  the  fourth  Term,  is  Triplicate  ;  or 
as  8  which  is  the  Cube  of  2  to  64  the  Cube  of  4. 
And  this  Triplicate  Ratio  is  compounded  of  all  the 
preceeding  Ratio’s. 

TRIPLICATIO,  in  the  Civil  Law ,  is  the 
fame  as  Surjoinder  in  the  Common-Law. 

TRIPLICITY,  in  Aflrology ,  is  the  Divifion 
of  the  Signs  according  to  the  Number  of  Elements; 
each  Divifion  confilling  of  three  Signs. 

TRIPLOIDES  [of  Gr.]  a  Surgeon’s 

Inftrument,  with  a  three-fold  Bafis,  uled  in  re- 
lloring  great  Depreflions  of  the  Skull. 

TRIPTHONGUE,  a  Concourfe  of  Vowels 
in  one  Syllable,  as  u ,  a,  e. 

TRIPPING  ;  a  Terjn  in  Heraldry :  See  Paf. 
fant. 

TRIPTOTES  [rj^arov,  Gr.]  in  Grammar , 
are  fuch  defedlive  Nouns  as  have  but  three  Cafea, 
as  Sordem ,  Sordis ,  Sorde  and  Tantundern ,  See. 

TRIS-DIAPASON,  or  Triple- Diapafon,  a 
Chord  in  Mufick,  otherwife  called  a  Triple, 
Eighth,  or  Fifteenth. 

TRISE  ;  the  Sea  Word  for  haling  up  any  thing 
by  a  dead  Rope,  or  one  that  doth  not  run  in  a 
Block,  but  ’tis  done  by  Hand  or  by  main  Strength : 
Thus  if  any  Cask,  Cheft,  or  other  Goods  hath  on¬ 
ly  a  Rope  faftned  to  it,  and  fo  without  a  Tackle 
is  pulled  up  into  the  Ship  by  Hand,  they  fay  it  is 
Trifed  up. 

TRISECTION,  the  Divifion  of  a  Thing  in¬ 
to  three. 

TRISMUS  [of  Gr.  to  gnajh  the  Teeth ]  is 
the  grinding  of  the  Teeth,  or  a  Convulfion  of  the 

Mufdes 


T  R  O 
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Mufcles  of  the  Temples,  whereby  the  Teeth  gnafh 
whether  one  will  or  no.  Blanchard. 

TRISOS  [of  rp'fr,  Gr.]  a  Convulfion  of  the 
Mufcles  of  the  Temples,  caufing  the  Teeth  to 
nafti. 

TRISPAST  ['p:<r^«5oV>  Gr.]  a  Machine,  that 
has  three  Pulleys. 

TRISYLLABLE,  [  Tpi<rv>&oi£@- ,  Gr.  ]  is  a 
Word  confiding  of  but  three  Syllables. 

TRITE,  in  Mufick ,  the  third  Mufical  Con¬ 
cord. 

TRITiEOPHYES,  [of  Gr.]  is  an  Ague 

that  comes  every  third  Day.  Blanchard. 

TRIT/EUS,  is  the  fame  with  Febris  Tertiana 
intermittent.  Blanchard. 

TRITONE  [  rpirov<ib- ,  Gr.]  a  Term  in  Mufick , 
which  fignifies  a  greater  Fourth. 

TRITURATION,  is  a  pounding  in  a  Mor¬ 
tal,  £sV.  whereby  Medicines  are  reduced  to  Powder, 
that  they  may  be  the  better  mixed. 

TRITURATION,  in  Pkyfick ,  is  ufed  for  the 
Aflion  of  the  Stomach  on  Food. 

TROCHANTER,  the  fame  that  Rotator. 

TROCHILE  [rpoxiXfi,  Gr.]  in  Architecture , 
is  that  hollow  Ring  or  Cavity  which  runs  round  a 
Column  next  to  the  Tore  ;  vulgarly  ’tis  called  the 
Cafement :  ’Tis  frequently  bordered  or  rather  {hut 
in  with  Lift.  ’Tis  often  called  Scotia ,  from  its 
.  Iliad v  dark  Appearance. 

TROCHISCI  [  rpefclxof,  Gr.]  Trochitks ,  are 
round  or  other  figured  Medicinal  things,  made  of 
Powders,  mixed  with  vifcous  Extrads,  and  made 
up  into  round,  triangular,  &c.  little  Bodies,  which 
are  to  be  dried  up  in  the  Shade.  They  are  much 
the  fame  with  T ablets  and  Lozenges. 

TROCHITT1,  in  Natural  Hifory ,  a  kind  of 
figured  Foffil- Stones  refembling  Plants,  vulgarly 
called  Cutbert' s  Beard ;  they  are  ufually  of  an 
opaque,  dark,  colour,  break  like  Flint,  polifiied  and 
fliining,  and  are  eaiily  difl'olved  in  Vinegar:  they 
are  generally  of  a  Cylindrical  Form. 

TROCHLEA,  a  Term  in  Anatomy ,  the  fame 
with  Bathmis. 

TROCHLEA,  is  alfo  one  of  the  Mechanick 
Powers,  and  is  what  we  ufually  call  the  Pulley. 

TROCHLEARIS,  is  the  upper  or  greater  ob¬ 
lique  Mufcle  of  the  Eye ;  See  Obliquus  Superior. 

TROCHOID  [of  tP^«,  Gr.  a  top ]  the  lame 
with  Cycloid ;  which  fee. 

TROCHOLICKS  [of  rfoy}<,  Gr.]  is  by  fome 
taken  for  that  Part  of  the  Mechanicks  which  (hews 
the  Properties  of  all  circular  Motions. 

TROMA  [  7  pif/jCC,  Gr.]  is  a  Wound  from  an 

TROMBOSIS  [of  Gr.]  is  a  Trembling, 
or  a  Depravation  of  the  voluntary  Motion  of  the 
Members.  Blanchard. 

TRONATOR  of  the  City  of  London,  an 
Officer,  whofe  Office  is  to  weigh  the  Wool 
brought  into  the  City. 

TRONCONNEE',  in  Heral¬ 
dry ,  fignifies  a  Crofs,  or  fome  o- 
ther  thing  cut  in  Pieces ;  yet  fo, 
that  all  thePieces  are  fo  placed,  as 
to  keep  up  the  Form,  though  fet 
at  a  fmall  Diftance  one  from  the 
other,  as  a- Crofs  Tronconne.  See 
the  Figure. 

TROPES  [ipcrc,  cf  rptzu,  Gr.  to  turn ,]  are 
when  Words  are  changed  from  their  proper  Signi¬ 


fication,  and  applied  to  other  things  than  what 
they  naturally  mean. 

TROPICAL  Tear:  See  Tear. 

TROPHY,  in  Architecture ,  is  an  Ornament 
which  reprefents  the  Trunk  of  a  Tfee  charged  or 
encompalfed  all  round  about  with  Arms  or  Mili¬ 
tary  Weapons,  both  OJfenfwe  and  Defenfve. 

TROPICKS  [rpox ixci1,  of  Tpinu,  Gr.  to  turn,]  are 
Circles  fuppoled  to  be  drawn  parallel  to  the  Equi¬ 
noctial  at  23°  30'  Diftance  from  it,  one  towards 
the  North,  called  the  Tropic k  of  Cancer ;  and  the 
other  towards  the  South,  called  the  Tropick  of  Ca¬ 
pricorn ,  becaufe  they  lie  under  thefe  Signs. 

Mr.  Halley ,  in  Philo f.  Tranf  N°.  215.  by  three 
fubfequent  Obfervations  made  near  the  Tropick 
at  proper  Intervals  of  Time,  fhews  a  Method  to 
find  the  Moment  of  the  Sun’s  Ingrefs  into  the  Tro¬ 
pical  Signs,  capable  of  all  the  Exadtnefs  the  molt 
Accurate  can  defire;  and  that  without  any  Con- 
fideration  of  the  Parallax  of  the  Sum  of  the  Re¬ 
fractions  of  the  Air,  of  the  greateft  Obliquity  of 
the  Ecliptick,  or  Latitude  of  the  Place,  premifing 
the  following  Lemmata ,  viz. 

1.  That  the  Motion  of  the  Sun  in  the  Ecliptick, 
about  the  Time  of  the  Tropicks,  is  fo  nearly  equa¬ 
ble,  that  the  Difference  from  Equality  is  not  fen- 
fible,  from  five  Days  before  the  Tropicks,  to  five 
Days  after  ;  and  the  Difference  arifing  from  the 
little  Inequality  that  there  is,  never  amounts  to 
above  j  of  a  fingle  Second  in  the  Declination,  and 
this  by  reafon  of  the  Nearnefs  of  the  Apogceon  of  the 
Sun  to  the  Tropick  of  Cancer. 

2.  That  for  five  Degrees  before  and  after  the 
Tropicks,  the  Differences  whereby  the  Sun  falls 
Ihort  of  the  T ropicks,  are  as  the  verfed  Sines  of  the 
Sun’s  Diftance  in  Longitude  from  the  Tropicks  ; 
which  verfed  Sines  in  Arches  under  five  Degrees, 
are  beyond  the  utmoft  Nicety  of  Senfe,  as  the 
Squares  of  thofe  Arches.  From  thefe  two  fol¬ 
lows, 

3.  That  for  five  Days  before  and  after  the  Tro¬ 
picks,  the  Declination  of  the  Sun  falls  Ihort  of  the 
utmoft  Tropical  Declination,  by  Spaces  which  are 
in  duplicate  Proportion,  or  as  the  Squares  of  the 
Times  by  which  the  Sun  is  wanting  of  or  paft  the 
Moment  of  the  Tropick. 

Hence  ’tis  evident,  that  if  the  Shadows  of  the  Sun, 
either  in  the  Meridian,  or  any  other  Azimuth,  be 
carefully  obferved  about  the  Time  of  the  Tropick, 
the  Spaces  whereby  the  Tropical  Shade  falls  Ihort 
of,  or  exceeds  thofe  at  other  Times,  are  always  pro¬ 
portionable  to  the  Squares  of  the  Intervals  of  Time 
between  thofe  Obfervations  and  the  true  Time  of  the 
T ropick  ;  and  confequently,  if  the  Line,  on  which 
the  Limits  of  the  Shade  is  taken,  be  made  the  Axis, 
and  the  correfpondent  Times  from  the  Tropick, 
expounded  by  Lines,  be  erefted  on  their  refpedtive 
Poinrs  in  the  Axis  as  Ordinates,  the  Extremities  of 
thofe  Lines  fhall  touch  the  Curve  of  a  Parabola,  as 
in  the  following  Figure,  where  a ,  b ,  c ,  e ,  being 
fuppofed  Points  obferved,  the  Lines  a  B,  b  C,  c  A, 
e  F,  are  refpe&ively  proportional  to  the  Times  of 
each  Obfervation,  before  or  after  the  Tropical  Mo¬ 
ment  in  Cancer. 
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As  199  :  206  j  ::  4  Days  :  4  d.  3  h.  37',  which 
taken  from  the  16  Day  at  Noon,  leaves  1 1  d.  20  h. 
33'  For  the  Time  of  the  Tropick  agreeing  with  the 
former  to  the  third  Part  of  an  Hour. 

Anno  1636,  GaJJendus  at  Marseilles  obferved  the 
Summer  Solftice  by  a  Gnomon  of  55  Foot  high,  in 
order  to  determine  the  Proportion  of  the  Gnomon 
to  the  Solftitial  Shade  ;  and  he  left  thefe  Oblerva- 
tions,  ferving  for  the  fecond  Rule. 
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Parts  whereof  the 
Gnomon  was  89428. 


Thefe  being  divided  into  two  Sets  of  three  Ob- 
ferVations  each,  viz :  the  19th,  20th,  and  22d; 
and  the  19,  21ft,  and  azd,  there  will  be  in  the 
..  ie  ,  ....  0  •+*'  firft  three,  c  equal  1 3,  b  equal  7,  t  equal  3  Days,  S 

This  being  premifed,  the  t  ue  1  equal  1  ;  and  in  the  fecond,  c  equal  15,  b  equal  7, 

pick  by  three  Obfervauons,  is  found  from  this  Geo-  (H  ^  an(J  g  ^  2_  whenCej  accor3ing  to 

metrical  Problem.  t|!e  Rule,  the  19th  Day  at  Noon,  the  Sun  wanted 

.  a  r  of  the  Tropick  a  Time  proportionate  to  one  Day, 

Having  three  Points  in  a  Parabola,  A,B,  ,  or  ^stt(  —  SS  b  to  2  tc — zbS-,  that  is,  asuo  to 
A,  F,  C,  given+  together  with  the  Dir  eft  ion .  oj  jn  the  firft  Set,  or  170  to  62  in  the  fecond  Set, 
the  Axis ,  to  find  the  Difiance  of  thofe  Points]  om  f  ^  17  h.  15’  in  the  firft,  or  1  d.  17  h.  25’, 

in  the  fecond  Set ;  whence  it  may  be  concluded, 
that  the  Moment  of  the  Tropick  was  on  June  1  o  d. 
17  h.  20’  in  the  Meridian  of  Marfeilles. 

The  great  Advantage  of  this  Method  is,  that 
any  very  high  Building  ferves  for  an  Inftrument, 


the  Axis. 

Of  this  there  are  two  Cafes ;  the  one  when  the 
Time  of  the  fecond  Obfervation  B  is  precifely  in  the 
Middle-time  between  A  and  C  t  In  this  Cafe,  put 


ting  t  for  the  whole  Time  between  A  and  C,  then  or  Top  of  a  high  Tower  or  Steeple,  or  even 

A  c  the  Interval  of  the  refnoteft  Obfervation  A  -  -  - .  •  ■  -  -  - 

from  the  Tropick  is  found  by  the  following  Ana¬ 
logy: 

2  a  c  —  b  c  i  2  a  c  —  5  b  c $  t  (  or  A  E )  :  Af, 

the  Time  of  the  remoteft  Obfervation  A  from  the 
Tropick. 

But  the  other  Cafe,  when  the  middle  Obferva¬ 
tion  is  not  exactly  in  the  Middle  between  the  other 
two  Times,  as  at  F,  is  fomething  more  operofe,  and 
the  whole  Time  from  A  to  C  being  put  —  t ,  and 
from  A  to  F  =  S,  c  e  =  c,  and  b  c  s=s,  b. 

Ml  A  j  v  t  t c  — A 

Theorem  will  ftand  thus  - - 7?,  =  A  c. 


the 


the 


2  tc —  2 

Time  fought. 

To  illuftrate  this  Method  of  Calculation,  he 
gives  the  two  following  Examples. 

Anno  1500,  Bernard  IValther ,  in  the  Month  of 


any  high  Wall  whatfoever,  that  may  be  fufficient 
to  intercept  the  Sun,  and  caft  a  true  Shade.  Nor  is 
the  Pofition  of  the  Plane  on  which  you  take  the 
Shade,  or  that  of  the  Line  thereon,  on  which  you 
meafure  the  Recefs  of  tire  Sun  from  the  Tropick, 
very  material ;  but  in  what  way  foever  you  difco- 
ver  it,  the  faid  Recefs  will  be  always  in  the  fame 
Proportion,  by  reafon  of  the  fmallnefs  of  the  Angle, 
which  is  not  6  Minutes  in  the  firft  five  Days :  Nor 
need  you  enquire  the  Height  or  Diftance  of  your 
Building,  provided  it  be  very  great,  fo  as  to  make 
the  Spaces  you  meafure,  large  and  fair.  But  it  is 
convenient,  that  the  Plane  on  which  you  take  the 
Shade,  be  not  far  from  perpendicular  to  the  Sun,  at 
leaft  not  very  oblique ;  and  that  the  Wall  which 
calls  the  Shade,  be  ftreight  and  fmooth  at  top,  and 
its  Direction  nearly  Eaft  and  Weft.  And  it  will  be 
requifite  to  take  the  Extream  greateft  or  leaft  De¬ 
viation  of  the  Shadow  of  the  Wall,  becaufe  the 
Shade  continues  for  a  good  time  at  a  ftand  with- 


June ,  at  Nuremberg,  obferved  the  Chord  of  the 
Diftance  of  the  Sun  from  the  Zenith ,  by  a  large  out  Alteration,  which  will  give  the  Obferver  lei- 


Paralla&ick  Inftrument  of  Ptolemy ,  as  follows. 


June 
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and  June 


8.  44975 
12.  44883 
16.  44990 


fure  to  be  allured  of  what  he  does,  and  not  be  fur- 
prized  by  the  quick  tranfient  Motion  of  the  Shade 
of  a  fingle  Point  at  fuch  a  Diftance. 

The  principal  Objection  is,  that  the  Penumbra 
or  Partile  Shade  of  the  Sun,  is  in  its  Extreams 
very  difficult  to  diftinguifh  from  the  true  Shade, 
which  will  render  this  Obfervation  hard  to  deter- 


In  both  which  Cafes,  the  middle  Time  is  exactly 
in  the  Middle  between  the  Extreams,  and  there-  m'ne  nicely. 

fore  in  the  former  three ac—  533,  be  =  477  and  But  if  the  Sun  be  tranfmitted  through  a  Tele- 
t ,  the  Time  between  being  14  Days;  by  the  firft  fc0PG  after  the  manner ufed  to  take  his  Species  in  a 
Rule,  the  Time  of  the  Tropick  will  be  found  by  Solar  %  clip  fie,  and  the  upper  half  of  the  Objedt-glals 
this  Proportion.  be  cut  off  by  a  Paper  palled  thereon,  and  the  exa£t 

As  589  ;  827*5  ::  j  t  (or  7  Days)  :  9  d.  2  b.  2'.  “PPer  Limb  of  the  Sun  be  feen  juft  emerging  out 
Whence  the  Tropick  Anno  1500,  is  concluded  to  of>  or  rather  continging  the  Species  of  the  Wall 
have  fallen  June  1 1  d.  20  h.  2'.  '  (the  Pofition  of  the  Telefcope  being  regulated  by  a 

In  the  latter  three,  ae  equal  107,  be  equal  15,  fine  Hair  extended  in  the  Focus  of  the  Eye-glafs) 
and  the  whole  Interval  of  Time  is  8  Days  equal  t ;  t^11  this  Means  the  Limit  of  the  Shade  may 

whence,  be  obtained  to  the  utmoft  Exa&nefs. 

TROVER, 
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TROVER,  in  Law,  isan  A6tion  which  a  Man 
hath  againft  one,  that  having  found  any  of  his 
Goods,  refufes  to  deliver  them  upon  Demand.  Of 
late,  Aitions  of  Detinue  are  much  turn’d  into 
Actions  upon  the  Ca k,Sur  Trover  &  Converfion. 

TROUGH  of  the  Sea ,  is  the  Hollow  or  Cavity 
made  between  any  two  Waves  or  Billows  in  a  row- 
ling  Sea  ;  and  when  a  Ship  lies  down  there,  they 
fay.  She  lies  in  the  Trough  of  the  Sea. 

TRUCKS,  belonging  to  the  Carriage  of  a  Piece 
of  Ordnance,  are  the  Wheels  which  are  on  the 
Axletree  to  move  the  Piece. 

TRUE  Conjunction.  See  Conjunction  True. 

TRUE  Place  of  a  Planet  or  Star,  is  a  Point  of 
the  Heavens  ftiewn  by  a  right  Line  drawn  from 
the  Centre  of  the  Earth  through  the  Centre  of  the 
Planet  or  Star  ;  whereas  its  apparent  Place ,  is  that 
which  is  found  by  a  right  Line  drawn  from  the 
ObfervePs  Eye  through  the  Centre  of  the  Planet  or 
Star  :  And  this  Point  in  the  Heavens  is  referr’d  to 
the  Ecliptick  or  Zodiack,  by  the  Planet  or  Star’s 
Circle  of  Longitude. 

TRULLIZATION,  in  anc:ent  Architecture, 
a  T erm  that  Vitruvius  uies  for  all  forts  of  Arches 
or  Layers  wrought  with  the  Trowel  in  the  In- 
fide  of  Vaults,  or  for  Hatches  made  on  the 
Layer  of  Mortar,  to  retain  the  Lining  of  Stuc. 

T  RU  N  CAT  ED  Pyramid  or  Cone,  is  one  whofe 
Top  is  cut  off  by  a  Plane  parallel  to  its  Bafe  ;  and 
therefore  the  Figure  of  the  truncated  Top  muff  al¬ 
ways  be  fimilar  to  the  Bafe. 

How  to  find  its  Solidity ,  fee  in  the  Word  Fru- 
Jfrum. 

A  Truncated  Cone,  or  the  Frujlrumoi  that  Bo¬ 
dy,  is  called  fometimes  a  Curti-Cone. 

TRUNK,  in  Anatomy ,  the  Buffo  of  a  Human 
Body,  exclufive  of  the  Head  and  Limbs ;  alfo  the 
Body  of  an  Artery  or  Vein,  in  Contradiftin&ion 
to  the  Branches  or  Ramification  of  it. 

TRUNK,  in  Architecture ,  the  Fuff  or  Shaft 
of  a  Column,  with  that  Part  of  the  Pedeftal  be¬ 
tween  the  Bale  and  the  Cornice,  called  the  Dye. 

TRUNK  Roots  of  a  Plant,  are  little  Roots 
which  break  or  grow  out  of  the  Trunks  of  Plants  ; 
and  are  of  two  Kinds. 

ijl,  Such  as  Vegetate  by  a  direct  Defcent,  the 
Place  of  their  Eruption  being  fometimes  all  along 
the  T runks,  as  in  Mints ,  &c.  and  fometimes  only 
in  the  utmoft  Point,  as  in  Brambles. 

zdly ,  Such  as  neither  afcend  nor  defcend,  but 
{hoot  forth  at  Right  Angles  with  theT runk  ;  which 
therefore,  t'ho’  as  to  their  Office  they  are  true 
Roots,  yet  as  to  their  ,Nature  they  are  a  middle 
thing  between  a  T runk  and  a  Root.  Dr.  Grew 
Ariat.  of  Plants ,  p.  27. 

TRUNKED,  in  Heraldry,  is  applied  to  Trees 
cut  off  at  one  End,  the  fame  as  truncated. 

TRUNNIONS  of  a  Piece  of  Ordnance, ire  thofe 
Knobs  or  Bunches  of  the  Gun’s  Metal  which  bear 
her  upon  the  Cheeks  of  the  Carriages. 

TRUSS  of  Floivers,  in  Botany,  many  Flowers 
growing  together  on  the  Head  of  a  Stalk,  as  in  Au¬ 
ricula's,  &zc. 

TRUSSES,  are  Ropds  faftned  to  the  Parrels  of 
a  Yard  in  a  Ship,  ferving  either  to  bind  faff  the 
Yards  to  the  Mails,  when  the  Ship  rowls,  lying 
either  a  Hull ,  or  at  Anchor  ;  or  to  hale  down  the 
Yards  in  a  Storm,  or  puff  of  Wind :  They  belong 


to  the  Main-yard,  Fore-yard,  and  Miffen,  and  arc 
all  brought  to  upon  occafion. 

RUTIN  A  Hermitis ,  in  Aflrology  ;  an  arti¬ 
ficial  Method  of  examining  and  rectifying  a  Na¬ 
tivity. 

TRY  ;  a  Ship  is  faid  to  Try,  when  fhe  hath  no 
more  Sails  abroad  but  her  Main-fail :  When  her 
Tacks  are  clofe  aboard,  the  Bowlings  fet  tip,  and 
the  Sheats  haled  clofe  aft  ;  when  alfo  the  Helm  is 
tied  clofe  down  to  the  Board,  and  fo  fhe  is  let  lie 
in  the  Sea.  And  fometimes  when  it  blows  fo  hard, 
that  they  cannot  maintain  the  Main-fail,  as  they 
fay;  that  is,  cannot  bear  it  out,  they  make  her  lie 
a  Try  under  a  Miffen-fail  only. 

TUBA -Eufachia?ia,  is  the  Canal  of  Commu¬ 
nication  between  the  Mouth  and  the  Barrel  of 
the  Ear  ;  ’tis  fo  called  by  Antonins  Valfaha  from 
its  Figure ,  and  its  firft  Difcoverer,  Barthol.  Eu- 
Jlachius. 

TUB/E  Fallopian cs,  are  two  flender  Palfages, 
proceeding  from  the  Womb,  which  when  they 
are  a  little  removed  from  it,  grow  gradually  wider  : 
They  have  large  Holes  or  Orifices,  which  alrnoft 
lie  fhut,  the  extream  Edges  failing  flat ;  yet  if  they 
be  diligently  opened  and  dilated,  they  reprelent 
the  extream  Orifice  of  a  Trumpet.  Their  Ufeis 
to  receive  the  Eggs  from  the  Tefticles,  and  carry 
them  into  the  Womb,  according  to  the  Excellent 
R.  de  Graef\  the  Truth  whereof  is  evident  from 
the  Infpe£tion  of  Rabbets  difle&ed. 

TUBER,  properly,  is  a  fubterraneous  Mufh- 
room,  or  a  Truffle  ;  but  by  Botanick  Writers  is 
often  ufed  to  fignify  the  round  turgid  Roots  of  fome 
Plants :  Which  therefore  they  call  Tuber ofe  Roots , 
■or  Knobby  Roots,  as  Mr.  Ray  Englifhes  it. 

TUBEROSITY,  in  Phyfick ,  a  Knot  or  Tu¬ 
mour  growing  naturally  in  any  Part  in  Oppofition 
to  Tumours  which  arife  accidentally,  or  from  a 
Difeafe. 

TUBERCLES, in  Anatomy,  is  aNameufed  by 
fome  Writers  for  thofe  lmall  Tubes  through  which 
the  Milk  flows  in  the  Nipple  of  the  Breaft. 

TUBEROUS:  See  Tuber. 

TUBULI  LaCtiferi ,  certain  La<ftiferous,  or 
Milk-carrying  Pipes,  wffiich  are  as  it  were  the  Store- 
houfe  wherein  the  Milk  is  kept,  and  through  which, 
as  by  Conduits,  it  flows  to  the  Nipples  of  the 
Breaftsof  Females  when  they  give  Suck. 

TUBULI  Vermiculares,  are  certain  lmall  wind¬ 
ing  Cavities  formed  on  the  outfides  of  the  Shells  of 
Marine  Shell- Fifties,  in  which  fome  final  1  Worms 
inhabit  and  breed. 

Thefe  are  very  frequently  found  on  fuch  Fofil 
Shells  as  are  dug  up  almoft  every  where  out  of  the 
Earth  ;  and  therefore  help  to  demonllrate  that  they 
are  real  Shells,  and  not  formed  Stones ,  as  fome  wiii 
have  it. 

TUCK  of  a  Ship ,  is  the  truffingor  gathering 
up  of  her  Quarter  under  Water;  which  if  fhe  lie 
deep,  makes  her  have  a  broad,  or,  as  they  pall  it. 
Fat  Quarter,  and  hinders  her  Steering,  by  keeping 
the  Water  from  paffmg  lwifdy  to  her  Rudder  ;  and 
if  this  Trailing;  lie  too  high  above  the  Water,  file 
will  want  bearing  for  her  Works  behind,  unlefs  her 
Quarter  be  very  well  laid  out. 

TUMOR;  by  this  Word,  which  in  general 
lignifies  any  Swelling,  the  Chirurgeons  underhand 
a  Difeafe,  or  morbid  Affection,  incident  moll 
ufually  to  the  Organical  Parts  of  the  Body,  in- 
creafing  their  Quantitv  preternaturally  by  Means 
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of  fome  fuperfluous  Humours  coming  thither  from 
other  Parts. 

TUMBREL,  Tumbrellum ,  Turbicketnm ,  is 
an  Engine  of  Punifhment,  which  ought  to  be  in 
every  Liberty  that  hath  View  of  Frank-Pledge  for 
the  Correction  of  Scolds  and  unquiet  Women  ;  and 
was  what  we  now  call  a  Cucking-Jlool. 

TUNICA  Vaginalis ,  is  the  firft  of  the  proper 
Integuments  of  the  Tejles  ;  ’tis  formed  by  the  Di¬ 
lation  of  the  Productions  of  the  external  Membrane 
of  the  Peritonceum.  Its  internal  Superficies  is 
fmooth,  its  external  rough  :  It  contains  the  Vafa 
Deferentia  and  Praparantia  \  it  embraces  loofely 
the  whole  Body  of  the  Tefticle,  adhering  to  one 
end  of  the  Epydidimis  ;  and  on  the  out- fide  of  it 
runs  the  Muicle  called  Cremajier ,  which  fee. 

TUNICLE,  in  Anatomy,  fignifies  a  Membra¬ 
nous  Coat. 

TUNNAGE  :  S et  Tonnage. 

TURBINATED,  in  Natural  Hijlory ,  a  Term 
apply’d  to  Shells  and  other  Bodies  that  are  ol  a  co¬ 
nical  Figure,  and  reprefent  a  Peer  or  top. 

TURBITH  Mineral,  or  Yellow  Precipitate  of 
Mercury,  is  thus  made.  Put  any  Quantity  of  good 
Quickfilver  into  a  Glafs  Retort,  and  pour  on  it  four 
times  its  Weight  of  Oil  of  Vitriol.  Set  the  Retort 
in  Sand,  and  when  the  Mercury  is,  diffolv’d,  which 
Twill  hardly  be  in  ten  Hours  time,  diltil  off  the 
Humidity  gently  at  firft,  but  make  a  ftrong  Fire  at 
laft  to  drive  out  all  the  Spirits.  When  you  break 
the  Retort,  you  will  find  in  it  a  white  Mafs,  which 
Powder  in  aGlafs  Mortar  ;  and  then  pouring  warm 
Water  upon  it,  it  will  prefently  turn  Yellow ;  it 
muft  be  wafhed  feveral  times  and  dried  in  the 
Shade,  and  then  ’twill  Vomit  and  Purge  ftrongly. 

TURIONES,  amongft  Botanick  Writers,  are 
the  firft  young  tender  Shoots  or  Tops  which  any 
Plants  do  annually  put  forth  of  the  Ground. 

TURN,  a  Term  belonging  to  the  Movement 
of  a  Watch,  and  fignifies  the  entire  Revolution  of 
any  Wheel  or  Pinion. 

The  Number  of  Turns  which  the  Pinion  hath 
jn  one  Turn  of  the  Wheel ,  is  commonly  fet  down  as 
a  Quotient  in  commonArithmetick,  thus,  5  )  60  (1 2 
where  the  Pinion  5  playing  in  a  Wheel  of  60, 
jnoveth  round  1 2  times  in  one  Turn  of  the  Wheel. 

Now,  by  knowing  the  Number  of  Turns  which 
any  Pinion  hath  in  one  Turn  of  the  Wheel  it  work- 
eth  in,  you  may  alfo  find  how  many  Turns  a  Wheel 
or  Pinion  hath  at  a  greater  Diftance  j  as  the  Con- 
fr at  e-wheel ,  Crown-ivheel,  he. 

For,  ’tis  but  multiplying  together  the  Quotients 
and  the  Number  produced,  is  the  Number  of  Turns , 
ai  in  this  Example ; 

5)55(i* 

5) 45  (  9 
5) 5° (  8 

The  firft  of  thefe  three  Numbers  hath  1 1  Turns , 
the  next  9,  and  the  laft  8.  If  you  multiply  1 1  by 
9,  it  produceth  99 ;  that  is,  in  one  Turn  of  the 
Wheel  55,  there;  are  99  Turns  of  the  fecond  Pinion 
5,  or  the  Wheel  40,  which  runs  con  centrical,  or 
on  the  fame  Arbor  with  the  fecond  Pinion  5.  If 
you  multiply  99  by  the  laft  Quotient  8,  it  produ¬ 
ces  792,  which  is  the  Number  of  Turns  the  third 
Pinion  5  hath. 


TUT 


TURN,  is  the  Sheriff’s  Court,  kept  twice  eve¬ 
ry  Year,  viz.  within  a  Month  after  Eajler,  and. 
within  a  Month  after  Michaelmas ,  Magna  Chart  a, 
cap.  35.  From  this  Court  are  exempted  onlyArch- 
bifhops,  Bifhops,  Earls,  Barons,  all  religious  Men 
and  Women,  and  all  fuch  as  have  Hundreds  of 
their  own  to  be  kept.  It  is  a  Court  of  Record  in 
all  Things  that  pertain  to  it :  It  is  alfo  the  King’s 
Leet  through  all  the  Country,  and  the  Sheriff'  is 
Judge  :  and  this  Court  is  incident  to  his  Office. 

TURN-Pnbr,  in  the  Art  of  War,  are  Spars 
of  Wood  of  12  or  14  Foot  long,  and  about  6 
Inches  Diameter  in  a  fexangular  Form :  They  are 
bored  with  Holes,  one  right  under  another,  about 
an  Inch  Diameter  ;  the  Axis  of  each  Hole  muft  be 
fix  Inches  one  from  another  ;  but  to  go  by  T urns 
from  each  fide,  the  Pickets  that  are  driven  into  the 
Hole  are  6  or  5  Foot  long,  pointed  with  Iron,  and 
with  Wedges  or  Nails  fatten’d  hard  into  the  Holes. 

Two  of  thefe  fatten’d  together  with  an  Iron 
Chain  and  Staple,  fome  6  Inches  long,  will  be  of 
great  Ufe  to  flop  the  Enemies  in  the  Breaches  or 
elfewhere.  But  thofe  that  are  intended  to  be 
thrown  in  Breaches,  muft  be  made  of  Oak,  and 
need  not  be  fo  big,  or  the  Pickets  fo  long. 

TURNO  Vicecomitum ,  is  a  Writ  that  lies  for 
thofe  that  are  called  to  the  Sheriff's  Turn  out  of 
their  own  Hundred. 

TUSCAN  Order  of  Architecture ;  fo  called, 
becaufe  invented  in  Tufcany ,  an  eminent  Part  of 
Italy.  ’Tis  the  moll  plain  of  all  the  5,  and  is  fel- 
dom  us’d  but  in  fome  Country  Building,  where 
there  is  no  need  of  any  Order  but  one  ;  or  elfe  in 
fome  very  great  Building,  fuch  as  an  Amphitheatre , 
or  the  like,  where  all  the  Orders  are  defign’d  to  be 
ufed. 

The  Columns  here,  together  with  Bafe  and  Ca¬ 
pital,  are  to  be  7  Modules  in  Length,  and  to  have 
their  Thicknefs  diminifh’d  by  Degrees  to  a  quarter 
Part.  When  thefe  Columns  ftand  alone,  the  Spa¬ 
ces  between  them,  or  the  Inter-Columns ,  ought  to 
be  very  large. 

Their  Pedejlals  ought  to  be  one  Module  high  ; 
and  the  Bafe  of  the  Column  ought  to  be  of  the 
Height  of  half  its  Thicknefs  ;  and  that  Height  di¬ 
vided  into  two  equal  Parts,  makes  the  Or/e  or 
Plinth ,  which  is  made  with  a  kind  of  Compafs 
the  other  is  divided  into  4  Parts,  of  which,  one  is 
for  the  Lift ,  the  other  for  the  Tore,  or  thick  round 
Circle  of  the  Pillar 

The  Bafe  hath  a  Saille  or  bearing  out,  which  is 
the  1 6th  Part  of  the  Diameter  of  the  Column. 

The  Capital  is  an  Height  half  the  Thicknefs  of 
the  Column  at  the  Bafe ;  and  is  divided  into  three 
equal  Parts  (according  to  Ozanam)  of  which,  one 
is  for  the  Abacus ,  the  other  for  the  Oeuf,  as  they 
call  it  in  French ,  i.  e.  the  Ornament ;  and  the  third 
Part  being  divided  into  7  Divifions,  the  firft  makes 
the  Lift  under  the  Ornament  j  and  the  other  fix 
ferve  for  the  Gorgerin  Collier  or  Frife.  The  AJlra - 
gal  is  the  Height  of  the  Lift  below  the  Ornament . 

TURUNDA,  in  Surgery ,  a  Tent  or  any  Thing 
to  be  thruft  into  an  Orifice  or  Cavity. 

TUSCAN  Work ,  in  Architecture,  is  the  moft 
fimple  and  rude  of  the  Five  ancient  Orders  of  Pil¬ 
lars  :  See  Column  and  Order. 

TUT,  in  Armoury ,  an  Imperial  Enfign  of  a 
golden  Globe  with  a  Crofs  on  if. 
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TW1GILD  :  Sec  Angili. 

TWILIGHT,  is  that  dubious  Half-light  which 
we  perceive  before  the  Sun-riling,  and  after  Sun- 
fetting.  ’Tis  occalion’d  by  the  Earth’s  Atmofphere 
and  the  Splendor  of  the  iEther  which  environs  the 
Sun.  The  Ethereal  accended  Atmofphere  of  the 
Sun,  not  fetting  fo  foon  as,  and  rifing  before  theSun  ; 
and  the  Sun’s  Rays  alfo  illuminating  the  Earth’s 
Atmofphere,  before  the  Body  of  the  Sun  itlelf  can 
appear,  occafions  a  Light  always  preceding  at  the 
Rife,  and  fubfequent  to  the  Setting  of  that  Planet. 
Which,  tho’  becaufe  of  many  accidental  Variati¬ 
ons  in  both  the  Sun’s  and  Earth’s  Atmofphere,  it 
cannot  be  always  of  the  fame  Degree  of  Duration 
or  Brightnefs ;  yet  it  ufually  holds  in  the  Evenings, 
’till  the  Sun  is  about  1 8  Degrees  below  the  Horizon, 
and  appears  folong  before  his  Rife  in  the  Morning: 
And  therefore  will  be  lealt  under  the  Equator, 
where  the  Sun  rifes  and  fets  at  Right-angles  to  the 
Horizon  ;  and  fo  will  increafe  more  and  more,  ac¬ 
cording  as  the  Pofition  of  the  Sphere  grows  more 
oblique  :  For,  in  our  Latitude,  for  a  good  Part  of 
■  the  Year,  the  Sun  is  never  above  1 8  Degrees  below 
the  Earth  ;  and  confequently,  all  that  Time  we 
have  no  Night,  but  continualTwilight. 

TY  CHONIAN  Syjiem  or  Hypothefis ,  is  fo  cal¬ 
led,  from  having  been  advanced  to  folve  the 
Phenomena  of  Aftronomy,  by  the  noble  Tycho 
Brahe.  He  fuppofes  the  Earth  fixed  and  im¬ 
moveable  in  the  Centre  of  the  Univerfe,  or  of  the 
Sphere  of  the  fixed  Stars ;  fo  that  all  the  Stars 
and  Planets  are  fuppofed  to  revolve  round  the 
Earth  in  the  fpace  of  twenty-four  Hours.  The 
Moon  alfo  he  fuppofes  to  move  round  the  Earth, 
as  the  Centre  of  her  menftrual  Motion  :  But  the 
five  other  Planets,  Saturn ,  Jupiter ,  Mars ,  Ve¬ 
nus  and  Mercury ,  he  fuppofes  to  revolve  round 
the  Sun  in  their  feveral  Periods,  as  the  Sun  doth 
round  the  Earth  in  a  Year’s  time.  But  this  Hy- 
pothefis  is  fo  embarrafled  and  perplexed,  that  it  hath 
had  few  Efpoufers :  And,  inllead  of  it,  Lon- 
gomontanus ,  and  fome  few  others  have  advan¬ 
ced  another  Hypothefis,  that  may  be  called  Semi- 
Tychonian  ;  in  which,  holding  all  things  accord¬ 
ing  to  Tycho ,  they  allow  a  Diurnal  Motion  to 
the  Earth,  though  they  deny  an  Annual  one. 
But  though  this  be  a  good  deal  more  probable 
than  the  Tychonian  Syjlem,  yet  it  is  llill  fo  intri¬ 
cate  and  confufed,  and  fo  inconfiftent  with  Ob- 
fervation,  and  the  fimple  uniform  Laws  of  Na¬ 
ture,  which  eftablifh  the  Pythagorean  or  Ccperni- 
tan  Hypothefis  ;  that  I  fhall  fay  no  more  of  it, 
but  that  ’tis  not  worth  while  for  any  one  to  en¬ 
quire  into  it,  nor  to  invent  Laws  to  folve  it  ; 
fince  all  the  Phenomena  of  the  Heavenly  Bodies 
are  much  better  accounted  for  in  the  other  Syftem 
laft  mentioned.  See  Greg.  Afironom .  Book  I. 
Sedl.  II. 

TYLWITH,  in  Heraldry ,  a  Tribe  or  Fa¬ 
mily  branching  out  of  another,  which  modern 
Heralds  call  the  fecond  or  third  Houfe. 

TYMPAN  [r'SfMTum,  Gr. ]  in  Architedlure,  is 
that  Part  of  thfe  Bottom  of  the  Frontons ,  which  is 
enclofed  between  the  Cornices ,  and  anfwers  the  Na¬ 
ked  of  the  Frifie. 

TYMPAN  of  an  Arch ,  Is  a  Triangular  Table 
placed  in  its  Corners. 

The  moll  fimple  of  tliefe  Tympans  have  only  a 
Table  hollow’d,  fometimes  with  the  Branches  o 
’Lawrel,  Olive-Tree,  or  Oak,  or  with  Trophies t 


and  are  conformable  to  the  Dorick  and  Ionick  Or¬ 
ders.  But  the  richeft  are  adorned  with  flying  Fi¬ 
gures,  as  Fame;  or  fitting  Figures,  as  thole  of  the 
Cardinal  Virtues ,  and  are  proper  for  the  Corinthian 
and  Compojit  Orders. 

Tympan ,  is  alfo  attributed  to  the  Pannels  of 
Doors  in  Joyners  Work,  and  to  the  Dye  or  Square 
of  Pedeltals. 

TYMPANITES  j 'of  TvyJ7ra.n?o>,  Gr.  to  found 
like  a  Drum]  Tympanias ,  the  Difeafe  call’d  the 
Tympany ,  is  a  fix’d,  conllant,  equal,  hard,  refi¬ 
lling  Tumour  of  th e  Abdomen,  which  being  beat 
or  llruck,  yields  a  Sound.  It  proceeds  from  a 
llretching  Inflation  of  the  Parts,  and  of  the  Mem¬ 
branaceous  Bowrels,  whofe  Fibres  are  too  much 
fwoln  with  Animal  Spirits,  and  hundred  from  re¬ 
ceding  by  the  Nervous  Juice  which  obllrudls  the 
Palfage ;  to  which  Diftemper  there  is  confequently 
added,  as  the  Compliment  of  all,  an  abundance  of 
flatulent  Matter  in  the  Places  that  are  empty. 
Blanchard. 

TYMPANUM  [  TtitfiTTCtYCV  ,  Gr .]  or  rather  Tym-> 
Pani  Membrana ,  the  Drum,  or  the  Skin  of  the 
Drum  of  the  Ear,  is  a  final],  thin,  orbicular, 
tranfparent,  nervous  and  dry  Membrane  of  moll 
exquifite  Senfe,  ftretched  over  the  Cavity  of  the 
inner  Part  of  the  Ear,  and  dividing  between  the 
inward  and  outward  Ear.  Some  will  have  it  fpring 
from  the  P er icranium ,  others  from  the  Dura-mater , 
others  from  the  Pia-mater ,  and  others  from  the 
fofter  Procefs  of  the  auditory  Nerve  there  expanded ; 
and  there  are  fome  Anatomills  which  believe  it 
hath  a  Subltance  proper  to  itfelf,  made  in  the  firll 
Formation  of  the  Parts,  and  fpringing  from 
nothing  elfe.  It  is  very  dry >,  that  it  may  give  the 
better  Sound ;  and  Jlrong ,  to  bear  external  Injuries 
the  better.  It  is  enchafed  in  a  Channel  made  in  the 
Circumference  of  the  outer  End  of  the  Bone  that 
joins  to  the  Cartilage  which  forms  the  large!!  Part 
of  the  Meatus  Auditorius  ;  and  it  hath  a  Cord 
which  runs  a-crofs  it  behind,  which  fome  take  for 
a  Ligament  to  ftrengthen  it ;  but  Verncy  faith,  ’tis 
a  Branch  of  the  7th  Pair  of  Nerves  which  fupplies 
Twigs  to  the  Mufcles  that  move  the  Tympanum , 
which  are  two  in  Number.  When  this  Membra¬ 
na  Tympani  is  taken  away,  there  appears  a  Cavity- 
on  the  infide  of  it,  which  is  properly  the  Tympa¬ 
num  ;  but  Verney  will  call  it  the  Barrel.  It  is  about 
a  Quarter  of  an  Inch  long,  and  half  an  Inch  wide; 
’tis  compafled  round  with  Bone,  and  clad  within 
with  a  Membrane,  which  is  interwoven  with  a 
great  Number  of  Veflels.  How  Sounds  are  di- 
ftinguilh’d  by  means  of  this  Membrana  Tympcni, 
and  the  four  Bones,  Malleolus ,  Incus,  Stapes ,  and 
the  Os  Orbiculare ,  you  will  find  at  large  under 
the  Word  Ear. 

TYMPANUM,  in  Mechanicks,  is  a  Cylinder, 
but  larger  and  fhorter  than  the  common  Axis  or 
Cylinder,  which  is  the  Axis  in  Peritrochio,  and 
’tis  ufually  placed  upon  that  Axis,  and  is  much 
the  fame  with  the  Peritrochium ,  which  is  a 
kind  of  Wheel  placed  on  the  Axis,  in  whofe 
Circumference  are  Staves  or  Levers  to  turn  the 
Axis  eafily  about,  in  order  to  raife  the  Weight  re¬ 
quired. 

TYPHODES,  [  TvQuhe ,  Gr.  ]  is  a  fympto- 
matical  continued  burning  Fever,  as  it  were 
from  the  Inflammation  of  the  Bowels.  Blan¬ 
chard. 
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TYPHOMANIA,  is  a  Delirium  with  a  Phrenfy 
and  a  Lethargy.  Blanchard. 

TYPHOMANIA  [of  t <}<£&>,  Stnoah,  and ***»&> 
Gr.  Madnefs]  a  Difeafe  of  the  Brain,  in  which 
the'  Patient  cannot  fleep,  tho*  greatly  inclin’d  fo 
to  do,  but  lies  with  his  Eyes  Ihut,  talks  delirioufly, 
and  is  very  feftlefs,  flinging  himfelf  this  way  or 
that  way  ;  or,  as  others  define  it,  a  Delirium  with 
a  Frenzy  and  Lethargy. 

TYPOGRAPHY  [rvzoy^lot^  Gr. J  the  Art 

of  Printing.  ...  _ 

TYPUS,  Periodus  and  Circuitus ,  is  the  Or¬ 
der  that  intermitting  Fevers  obferve,  confifting 
of  Intenfion  and  Remiflion,  of  Encreafing  and 
Decreafing,  according  to  fome  kind  of  Regularity  ; 
and  accordingly  denominating  the  kind  of  the  Fe¬ 
ver  by  its  Type.  Blanchard . 
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ACANCY,  in  PhyfickSy  an  empty  Interval  or 
Space  void  of  Matter. 

VACANCY,  in  Lawy  &c.  a  Poll  or 
Benefice  wanting  a  regular  Officer  or  Incumbent. 

VACANT  EfeftSy  in  Law ,  are  fuch  as  are  a- 
bandoned  for  want  of  an  Heir,  after  the  Death  or 
Flight  of  their  former  Owner. 

VACATION,  by  the  Lawyers,  is  all  the  re¬ 
spective  Time  betwixt  the  End  of  one  Term,  and 
the  Beginning  of  another. 

It  fignifies  alfo  the  Time  from  the  Death  of  a 
Bifhop,  or  other  fpiritual  Perfon,  ’till  the  Bifho- 
prick,  or  other  Dignity,  be  fupplied  with  another. 

VACUUM,  is  by  Phyfiologifts,  fuppofed  to  be 
a  Space  devoid  of  all  Body  :  And  this  they  diltin- 
guifh  into  a  Vacuum  DifJ'eminatum,  or  Interjperfum  ; 

i.  e.  fmall  void  Spaces  interfperfed  about  between 
the  Particles  of  Bodies. 

Or,  a  Vacuum  Coacervatumy  which  is  a  larger 
void  Space  made  by  the  meeting  together  of  the 
feveral  interfperfed  or  diffeminate  Vacuities  before 
mentioned. 

That  there  is  a  Vacuum ,  at  leaf!  a  Diffeminate 
one,  feems  clear  from  the  following  Argu¬ 
ments. 

1.  That  without  fuppofing fome  interfperfed  Va¬ 
cuities  among  Bodies,  ’tis  very  hard  to  account  for 
Motion  :  For,  if  there  be  an  abfolute  Plenum ,  the 
leaf!  Body  in  Nature  cannot  move,  but  all  Bodies 
that  are,  muft  move  with  it ;  and  yet  into  what 
Places  they  Ihould  move,  when  all  Things  are  al¬ 
ready  full,  is  as  hard  to  conceive  as  the  former. 

2.  Without  allowing  a  Vacuum ,  how  can  there 
be  any  fuch  Thing  as  either  Rarefafiiont  or  Con- 


TYROSIS,  [  rupea-m  of  Gr.  Cheefe ]  is 

when  Milk  which  is  eaten,  curdles  in  the  Stomach 
into  a  Subftance  like  Cheefe.  Blanchard. 

TYTHES,  are  of  three  Sorts,  (i  J  Pradial 
which Tythes, which  arife  wholly  or  chiefly  from  the 
Earth  ;  as  of  Corn,  Hay,  Underwood,  Fruits, 
&c.  (2.)  Mixt  Tythes  are  fuch  as  arife  from 

Bealls,  and  other  Animals  paftured  or  fed 
with  the  Fruits  of  the  Earth;  as  Colts,  Calves, 
Lambs,  Wool,  Milk,  Fowls,  &c.  (3.)  Perso¬ 
nal  Tythes ,  which  are  the  Profits  arifing  from  the 
Labour,  Art,  Trade,  Negotiation  and  Induftry  of 
Men.  Great  Tythes  are  the  Tenths  of  Corn, 
Hay  and  Wood  only  j  all  others  being  called  Small 
Tythes . 
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denfation  ?  For  if  all  Space  is  adequately  full  of  Bo¬ 
dy,  nothing  can  poffibly  ever  take  up  a  greater  or 
Idler  Room  than  it  had  at  firft  ;  and  yet  we  find 
by  evident  Experience,  that  Air  is  capable  of  a  very 
great  Degree  of  Compreffion,  and  that  Water  can 
be  rarified  into  Air  or  Vapour,  and  then  take  up 
vallly  larger  Room  than  it  did  before. 

3.  Sir  Ifaac  Newton  found,  that  the  Weight  of 
Bodies  doth,  by  no  Means,  depend  on  their  Forms 
or  Textures,  but  that  all  Bodies  .at  equal  Diftanees 
from  the  Earth,  do  equally  gravitate  towards  it  in 
Proportion  to  the  Quantity  of  Matter  in  them, 
which  is  every  where  as  their  Weight :  Wherefore, 
there  muji  of  NeceJJity  be  a  Vacuum  :  For,  if  all  Pla¬ 
ces  were  full,  there  could  be  no  Difference  in  the 
Specifick  Gravity  of  Bodies,  but  Air  would  be  in- 
tenfively  as  heavy  as  Gold  ;  and  fo  Gold  could  not 
defcend  in  Air,  and  much  lefs  any  lighter  Body 
than  it ;  which  would  contradict  all  the  received 
Laws  of  Hydroltaticks,  though  confirm’d  by  ten 
Thoufand  Experiments. 

VACUUM:  To  what  has  been  faid  on 
this  SubjeCt,  may  be  added  by  way  of  II- 
luftration  ;  That  fince  all  Bodies  do  (by  what 
Sir  Ifaac  Newton  aptly  calls  the  Vis  Inertia) 
refill  as  far  as  they  can,  any  Change  or  Alte¬ 
ration  of  their  prefent  State,  whether  of  Motion 
or  Reft  ;  and  fince  this  Refiftance  is  always  the 
fame  in  the  fame  Body,  and  in  different  Bodies  is 
proportionable  to  the  Quantity  of  Matter  they  con¬ 
tain  :  And  fince  allb,  of  conlequence,  if  two  Bo¬ 
dies  contain  equal  Quantities  of  Matter,  and  move 
towards  one  another  with  contrary  Directions  and 
equal  Velocities,  they  will  neceffarily  both  Hop  at 
the_Pointof  Concourfe  :  And,  conmrfely,  fince  ’tis 
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certain  alfo  that  two  Bodies  moving  thus,  with  con¬ 
trary  Directions  and  equal  Celerities,  if  at  the  Point 
of  Concourfe  they  do  both  reft,  muft  be  equally 
heavy;  It  plainly  follows,  that  two  Bodies,  con¬ 
taining  each  an  equal  Quantity  of  Matter,  muft  be 
equally  heavy  ;  wherefore,  were  there  no  fuch 
Thing  asPorofity  or  Vacuity,  two  Spheres  of  equal 
Diameters,  muft  contain  equal  Quantities  of  Mat¬ 
ter,  and  be  equally  heavy ;  that  is,  two  Spheres  of 
different  Matter,  fuppofe  one  of  Wood,  and  the 
other  of  Gold,  if  they  had  equal  Diameters,  muft 
have  equal  or  the  fame  Specifick  Gravities.  But 
this  being  direCtly  contrary  to  all  Experience,  there 
is  an  unavoidable  neceflity  of  fuppofing  Vacuities  in 
the  Sphere  of  Wood,  to  render  it  lighter,  bulk  for 
bulk,  than  that  of  Gold* 

The  Planetary  Regions  in  which  the  heavenly 
Bodies  move,  muft  needs  be  almoft  devoid  of  all 
Body  or  Matter ;  for  otherwife  a  Refinance  muft 
accrue  to  the  Planets  Motions,  which  tho’  never 
fo  fmall,  would  in  time  be  fenfible,  and  have  an 
EffeCt  in  retarding  the  Motion  of  the  heavenly 
Bodies  ;  but  no  fuch  Thing  hath  ever  yet  been  ob- 
ferved  or  difcovered,  but  the  contrary  is  certain. 
And  befides,  fuch  a  thin  Vapour  as  the  Tail  of  a 
Comet,  can  move  through  the  /Ether ,  as  fome 
will  call  it,  with  incredible  Swiftnefs,  without  be¬ 
ing  diflipated  or  drawn  from  its  natural  Courfe ; 
which  is  in  itfelf  a  Demonftration,  that  there  muft 
be  a  kind  of  Vacuum  in  thofe  Celeftial  Regions. 
And  Dr.  Hook ,  who  was  a  Plenifty  faith,  That 
the  vaft  Expanfum  of  the  World  muft  be  a  Body 
fo  exceedingly  fluid  (that  is  no  Body  at  all)  as  hardly 
to  hinder  the  Motion  of  any  Body  through  it. 
And  Sir  Ifa.  Newton  (hows,  p.  313.  of  his  Latin 
Opticks ,  That  if  the  Planetary  Regions  were,  as 
the  Plenijls  aflert,  entirely  full  of  Matter,  and 
without  any  interfperfed  Vacuities  at  all,  let  their 
Matter  be  never  fo  fubtile  and  fluid,  they  would 
have  a  greater  Refiftance  to  any  Bodies  moving  in 
them,  than  Mercury  or  Quick-filver  hath.  And 
in  fuch  a  Medium  as  That ,  even  a  perfectly  fetid 
Globe  muft  lofe  half  its  Motion ,  before  it  can  move 
thrice  the  Length  of  its  own  Diameter.  And 
Globes  or  Spheres,  fuch  as  the  Planets  are,  would 
be  flopp’d  much  fooner  ;  wherefore  ’tis  ablolutely 
neceflary,  for  continuing  the]  Motions  of  the  Pla¬ 
nets  and  Comets,  that  the  Places  they  move  in 
be  almoft  entirely  devoid  of  all  Matter. 

The  feigned  Romantick  Subtile  Matter  with 
which  the  Cartefians  have  filled  the  Celeftial  Re¬ 
gions,  and  all  other  Parts  of  the  Univerfe,  is  by 
no  means  ufeful  to  explain  the  Phenomena  of 
Nature  :  fince  the  Motions  of  the  Planets  and 
Comets  are  much  better  explained  by  Gravitation 
without  it,  and  the  Caufe  and  Nature  of  Gravity 
hath  not  yet  been  explained  by  that  Materia  Sub¬ 
tilise  nor  I  believe  ever  can  be.  And  if  there 
were  any  fuch  Thing  as  that  Matter ,  it  would  only 
ferve  to  do  mifchief,  to  difturb  and  retard  the 
Motions  of  the  Heavenly  Bodies,  and  the  Order 
and  Courfe  of  Nature.  And  if  there  were  any 
fuch  Thing  within  the  hidden  Pores  and  Meatus  of 
Bodies,  it  would  ferve  for  no  good  Purpofe  ;  it 
would  only  hinder  and  flop  the  vibrating  Motion 
of  their  Parts ,  in  which  their  Heat  and  all  their 
active  Force  confifts. 

That  Whim  therefore  of  the  Materia  Subtilis , 
muft  be  entirely  banifhed  out  of  our  Philofophical 
Faith  \  and  then,  along  with  it,  will  link  all  thofe 
imaginary  Schemes  and  Hypothefes,  for  the  ex- 
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plaining  the  Nature  of  the  Phrenomena  of  Light , 
by  the  means  of  Prejfure  or  the  Motion  of  the 
Medium.  See  Prejfure. 

VACUUM,  Vacuity ,  in  Phyfcks,  a  Space 
empty,  or  devoid  of  all  Matter*  or  Body.  See 
Space  and  Matter. 

Whether  there  be  fuch  a  Thing  in  Nature  as  one 
abfolute  Vacuum ,  or  whether  the  Univerfe  be  com¬ 
pletely  full,  and  there  be  an  abfolute  Plenum ,  is  a 
Thing  has  been  controverted  by  the  Philofophers 
of  all  Ages.  See  Plenum. 

The  Ancients  in  their  Controverfies  diftinguifti 
two  Kinds,  a  Vacuum  Coacervatum^  and  a  Vacuum 
Interfperfum  or  Dijfeminaturn. 

Vacuum  Coacervatum,  is  conceived  as  a  Place  de- 
ftitute  of  all  Matter,  fuch,  e.  g.  as  there  would  be, 
fhould  God  annihilate  all  the  Air  and  the  Bodies 
within  the  Walls  of  this  Chamber.  The  Exiftence 
of  fuch  a  Vacuum  is  maintain’d  by  the  Pythagoreans , 
Epicureans ,  and  the  Atomifts  or  Corpufculariansy 
moft  of  whom  aflert  fuch  a  Vacuum  adually  to 
exift  without  the  Limits  of  the  fenfible  World  ; 
But  the  modern  CorpufcularianSy  who  hold  a  Va¬ 
cuum  Coacervatum ,  deny  that  Application,  as  con¬ 
ceiving  that  fuch  a  Vacuum  muft  be  infinite,  eter¬ 
nal,  and  uncreated.  See  Univerfe. 

According  then  to  the  later  Philofophers,  there 
is  no  Vacuum  Coacervatum  without  the  Bounds  of 
the  fenfible  World,  nor  would  there  be  any  Vacuum , 
provided  God  would  annihilate  diverfe  contiguous 
Bodies,  than  what  amounts  to  a  mere  Privation, 
or  Nothing  :  The  Definition  of  fuch  a  Space, 
which  the  Ancients  held  to  be  Real,  being  by  thefe 
held  to  be  mere  Negations,  that  is,  in  fuch  a  Place 
there  is  fo  much  Length,  Breadth  and  Depth  want¬ 
ing,  as  a  Body  muft  have  to  fill  it.  To  fuppofe, 
that  when  all  the  Matter  in  a  Chamber  is  annihi¬ 
lated,  there  fhould  yet  be  real  Dimenfions,  is  to 
fuppofe  Corporeal  Dimenfions  without  Body, 
which  is  abfurd. 

The  Cartefians ,  however,  deny  any  Vacuum  Co¬ 
acervatum  at  all,  and  aflert,  that  if  God  fhould 
immediately  annihilate  all  the  Matter,  e.  g.  in  this 
Chamber,  and  prevent  the  Ingrefs  of  any  other 
Matter,  the  Confequence  would  be,  that  the  W alls 
would  become  contiguous,  and  include  no  Space 
at  all.  They  add,  that  if  there  be  no  Matter  in  a 
Chamber,  the  Walls  can  be  conceived  no  other- 
ways  than  as  contiguous,  thofe  Things  being  faid 
to  be  contiguous,  between  which  there  is  not  any 
Thing  intermediate  :  But,  if  there  be  no  Body  be¬ 
tween,  there  is  no  Extenfion  between  ;  Extenfion 
and  Body  being  the  fame  Thing,  and  if  there  be  no 
Extenfion  between,  then  the  Walls  are  contiguous, 
and  where’s  the  Vacuum  ? 

But  the  Reafoning  is  built  upon  a  Miftake,  viz. 
that  Body  and  Extenfion  are  the  fame  Thing.  See 
Extenfion  and  Space  ? 

Vacuum  Difeminatum ,  or  Interfperfum ,  is  that 
fuppofed  to  be  naturally  interfperfed  in,  and  among 
Bodies,  in  the  Pores  of  the  fame  Body,  and  in  the 
Interftices  between  different  Bodies.  See  Pores. 

’Tis  this  Kind  of  Vacuum  which  is  chiefly  dif- 
puted  among  the  modern  Philofophers  :  The  Cor- 
pufcularians  ftrenuoufly  afferting  it,  and  the  Peri- 
pat  eticks  and  Cartefians  as  ftiffly  impugning  it.  See 
Corpufcular ,  Cartefan ,  See. 

The  great  Argument  the  Peripateticks  urge  a- 
gainft  a  Vacuum  Interfperfum ,  is,  that  there  are  di¬ 
verfe  Bodies  leen  to  move  contrary  to  their  own 
Nature  and  Inclination,  and  for  no  other  apparent 
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Reafoti,  but  to  avoid  a  Vacuum  ;  whence  they  con¬ 
clude,  that  Nature  abhors  a  Vacuum ,  and  give  us 
a  new  Clafs  of  Motions  afcribed  to  the  Fuga  V a- 
cui ,  or  Nature’s  flying  a  Vacuum.  See  Fuga. 

Such  is  the  Rife  of  Water  in  a  Syringe,  upon 
drawing  up  a  Pifton  ;  fuch  alfo  is  the  Afcent  of 
Water  in  Pumps,  the  Swelling  of  the  Flefh  in  a 
Cupping-Glafs,  &c. 

But  fince  the  Weight,  Elafticity,  &e.  of  the  Air 
have  been  afcertain’d  by  fure  Experiments,  thofe 
Motions  and  EffeCts  are  abfolutely  afcrib’d  to  Gra¬ 
vity  and  Preflure  of  the  Atmofphere.  See  Air  ; 
See  alfo  Syringe,  Pump ,  Cupping-Glafs ,  he. 

The  Cartefans  deny  not  only  the  aCtual  Exift- 
ence,  but  even  the  Poflibility  of  a  F acuuni ,  and 
that  on  this  Principle,  that  Extenfion  being  the 
E lienee  of  Matter  or  Body,  wherever  Extenfion 
is,  there  is  Matter:  But  mere  Space  or  Vacuity, 
is  fuppofed  to  be  extended  ;  therefore  it  is  material. 
Whoever  denies  an  empty  Space,  conceives  Dimen- 
fions  in  that  Space,  id  eji ,  conceives  an  extended 
Subllance  in  it,  and  therefore  admits  a  V acuum  at 
the  fame  Time  that  he  admits  it. 

On  the  other  Hand  the  Corpufcular  Authors 
prove,  not  only  the  Poflibility,  but  the  adlual  Ex- 
iftence  of  a  Vacuum  from  divers  Confiderations, 
particularly  from  the  Confideration  of  Motion 
in  general ;  and  that  of  the  Planets,  Comets,  etc. 
in  particular,  from  the  Pall  of  Bodies,  from  the 
Vibration  of  Pendulums,  from  Refradlion  and  Con- 
denfation,  from  the  different  fpecific  Gravities  of 
Bodies,  and  from  the  Divifibility  of  Matter  into 
Parts. 

1 .  ’Tis  argued  that  Motion  could  not  be  effedt- 
ed  without  a  Vacuum.  See  Motion. 

This  is  what  Lucretius  urged  long  ago  ■  ■ 

Principium  quoniam  cedendi  nulla  daret  res - un- 

dique  Materies  quoniam  Jlipata  fuiffet.  The  Force 
of  this  Argument  will  be  increafed  from  the  Two 
following  Confiderations,  viz.  Firjl ,  That  all  Mo¬ 
tion  is  either  in  a  ftreigbt  Line,  or  in  a  Curve,  which 
returns  into  it  felf,  as  the  Circle  and  Ellipfis ;  or  in 
a  Curve,  that  does  not  return  into  it  felf,  as  the 
Parabola,  &t.  And,  Secondly ,  That  the  moving 
Force  muff  always  be  greater  than  the  Refiftance. 

For,  hence  it  follows,  that  no  Force,  even  the 
Infinite,  can  produce  Motion  where  the  Refiftance 
is  infinite  ;  confequently,  there  can  be  no  Motion, 
either  in  a  ftreight  Line,  or  a  non-returning  Curve ; 
becaufe  in  either  of  thofe  Cafes,  the  Protrufion 
and,  confequently,  the  Refiftance,  would  be  infi¬ 
nite  ;  there  remains,  therefore,  only  the  Motion  in 
a  revolving  Curve  pradticable  ;  which  mult  either 
be  a  Revolution  upon  an  Axis,  or  an  annular  Mo¬ 
tion  round  a  quiefeent  Body,  both  which  are  irn- 
poflible  again  in  an  Elliptic  Curve,  and  confequent- 
iy  all  Motion  muft  be  in  Circles  geometrically 
true,  and  the  revolving  Bodies  muft  either  be 
Spheres,  Spheroids,  Cylinders,  or  Portions  of  them 
exactly  geometrical,  otherways  their  Revolutions 
in  a  Plenum  would  be  impoflible  :  But  fuch  Mo¬ 
tions  or  figur’d  Bodies  we  do  not  know  in  Nature  j 
Therefore  there  is  a  Vacuum. 

2.  The  Motions  of  the  Planets  and  Comets  de- 
monftrate  a  Vacuum. 

Thus  Sir  Jfaac  Newton  argues ;  ££  That  there 
“  is  no  fuch  fluid  Medium  as  /Ether  (to  fill  up 
tc  the  porous  Parts  of  all  fenfible  Bodies,  as  the 
“  Air  and  inter- ftellar  Parts,  and  fo  make  a  Pie- 


££  num )  feems  probable  ;  becaufe  the  Planets  and 
££  Comets  proceed  with  fo  regular  and  lafting  a 
“  Motion  through  the  Celeftial  Spaces,  both  from, 

££  and  to  all  Parts  :  For,  hence  it  appears,  that 
“  thofe  Celeftial  Spaces  are  void  of  all  fenfible 
“  Matter.  For,  the  Refilling  Force  of  Fluid  Me- 
££  diums  arifes  partly  from  the  Attraction  of  the 
££  Parts  of  the  Medium,  and  partly  from  the  In- 
££  adtivity  of  Matter.  Now,  that  Part  of  the 
“  Refiftance  of  any  Medium,  which  arifes  from 
££  the  Tenacity  or  Attrition  of  its  Parts,  may  be 
££  leflened  by  dividing  the  Matter  into  fmaller 
“  Parts,  and  by  rendring  thofe  Parts  more  fmooth 
“  and  flippery  :  But  that  Part  of  the  Refiftance 
££  which  arifes  from  the  Inadlivity  of  Matter,  is 
££  always  in  Proportion  to  the  Denfity  of  the  Mat- 
££  ter,  nor  can  be  diminifhed  by  dividing  the  Mat- 
“  ter,  nor  by  any  other  Means,  except  by  dimi- 
£<  nilhing  the  Denfity  thereof. 

“  Confequently,  if  the  Celeftial  Regions  were 
££  as  denfe  as  Water  or  Quick-filver,  they  would 
££  refill  almoft  as  much  as  Water  or  Quick-filver  : 

“  But  if  they  were  perfectly  denfe,  without  any 
££  interfpers’d  Vacuity,  tho’  the  Matter  were  ever 
“  fo  fluid  and  fubtile,  they  would  refill  more  than 
“  Quick-filver  does ;  a  perfeClly  folid  Globe  in 
“  fuch  a  Medium  would  lole  above  half  its  Mo- 
££  tion  in  moving  three  Lengths  of  its  Diameter  j 
“  and  a  Globe  not  perfeClly  folid,  fuch  as  the 
££  Bodies  of  the  Comets  and  Planets  are,  would 
££  be  Hopp’d  Hill  fooner.  Therefore,  that  the  Mo- 
£t  tion  of  the  Planets  may  be  regular  and  lafting, 
££  it  is  necefl’ary  the  Celeftial  Spaces  be  void  of  all 
££  Matter,  except  perhaps  fome  few  and  much  ra- 
<£  rifled  Effluvia  of  the  Planets  and  Comets,  and 
££  the  palling  Rays  of  Light.  See  Reftjlance,  Me- 
££  dium,  Planet ,  Comet ,  &c. 

3.  The  fame  Author  deduces  a  Vacuum  from 
the  Confideration  of  the  Weights  of  Bodies,  thus  ; 
££  All  Bodies  about  the  Earth  gravitate  towards 
“  the  Earth  ;  and  the  Weights  of  all  Bodies  equal- 
£t  ly  diftant  from  the  Earth’s  Center,  are  as  the 
££  Quantities  of  Matter  in  thofe  Bodies :  If  the 
££  other,  therefore,  or  any  other  fubtile  Matter, 
££  were  altogether  deftitute  of  Gravity,  ordidgra- 
£c  vitate  lefs  than  in  Proportion  to  its  Quantity  of 
“  Matter  ;  becaufe  (as  Arijiotle ,  Des  Cartes ,  and  o- 
££  thers  argue)  it  differs  from  it,  it  differs  from  o- 
££  ther  Bodies  only  in  the  Form  of  the  Matter, 
££  the  fame  Body  might,  by  the  Change  of  its 
££  Form,  gradually  be  converted  into  a  Body  of 
<£  the  fame  Conftitution  with  thofe  which  gravitate 
££  molt  in  Proportion  to  the  Quantity  of  Matter  ; 
££  and  on  the  other  Hand,  the  moft  heavy  Bodies 
££  might  gradually  lofe  their  Gravity,  by  gradually 
££  changing  their  Form,  and  therefore  the  Weights 
££  would  depend  upon  the  Forms  of  Bodies,  and 
££  might  be  changed  with  them,  which  is  contra- 
<£  ry  to  all  Experiments.”  See  Weight. 

4.  £t  The  Defcent  of  Bodies  proves,  that  all 
££  Space  is  not  equally  full ;  for  the  fame  Author 
t£  goes  on;  If  all  Spaces  were  equally  full,  thefpe- 
£<  cific  Gravity  of  that  Fluid  with  which  the  Re- 
<£  gion  of  the  Air  would  in  that  Cafe  be- filled, 
££  would  not  be  lefs  than  the  fpecific  Gravity  of 
££  Quickfilver  or  Gold,,  or  any  other  the  moft 
££  denfe  Body ;  and  therefore  neither  Gold  nor 
££  any  other  Body  could  defcend  therein  ;  for  Bo- 
££  dies  do  not  defcend  in  a  Fluid,  unlefs  that  Fluid 
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“  be  fpecifically  lighter  than  the  Body.  But  by 

the  Air-Pump  we  can  exhauft  a  Veflel  till  even 
“  a  Feather  (hall  fall  with  a  Velocity  equal  to 
“  that  of  Gold  in  the  open  Air  :  The  Medium 
<c  therefore,  through  which  the  Feather  falls,  muft 
“  be  much  rarer  than  that  through  which  the  Gold 
“  falls.”  See  Defcent. 

The  Quantity  of  Matter,  therefore,  in  a  given 
“  Space  may  be  diminifhed  by  Rarefaction,  and 
‘c  why  may  not  it  be  diminifhed  in  Infinitum  ? 
“  Add,  that  we  conceive  the  folid  Particles  of  all 
<c  Bodies  to  be  of  the  fame  Denfity,  and  that  they 
*c  are  only  Rarefiable  by  means  of  their  Pores  ; 
“  whence  a  Vacuum  evidently  follows.”  See  Ra- 
ref aftion ,  Pores  and  Particles. 

5-  “  That  there  is  a  Vacuum ,  is  evident  from 
“  the  Vibrations  of  Pendulums  :  For,  fince  thofe 
“  Bodies,  in  Places  out  of  which  the  Air  is  ex- 
“  haufted,  meet  with  no  Refinance  to  retard  their 
<c  Motion,  or  fhorten  the  Vibrations,  ’tis  evident 
“  there  is  no  fenfible  Matter  in  thofe  Spaces,  or 
“  in  the  occult  Pores  of  thofe  Bodies.”  See 
Pendulum. 

For,  as  to  what  Des  Cartes  urges  of  his  Mate¬ 
ria  fubtilis ,  that  its  T  enuity  prevents  its  Refiftance 
from  being  fenfible,  and  that  a  fmall  Body  ftriking 
agajnft  a  greater,  cannot  in  the  leaft  move  or  re¬ 
fill  the  Motion  of  that  other,  but  is  reflected  back 
with  all  its  Momentum;  ’tis  contrary  to  all  Experi¬ 
ence  :  For  Sir  Ifaac  proves,  that  the  Denfity  of  fluid 
Mediums  is  proportionable  to  their  Refiftance  very 
nearly,  and  that  they  are  exceedingly  miftaken  who 
fuppofe  the  Refiftance  of  Projedtiles  to  be  infinitely 
diminifhed  by  dividing  the  Parts  of  the  Fluid,  even 
in  Infinitum .  ( Principe .  Lib.  II.  Prop.  38.)  When 
on  the  contrary  ’tis  clear,  the  Refiftance  is  but 
little  diminifhed  by  the  Sub-divifion  of  the  Parts, 
[Ibid.  Prop.  40.)  and  that  the  Refilling  Forces  of 
all  Fluids  are  nearly  as  their  Denfities.  For  why 
fhould  not  the  fame  Quantity  of  Matter,  whether 
divided  into  a  great  Number  of  Subtile  Parts,  or 
into  a  few  larger  ones,  have  the  fame  Refilling 
Force  ? 

If  then  there  were  no  Vacuum ,  it  would  follow, 
that  a  Projectile  moving  in  the  Air,  or  even  in  a 
Space  whence  the  Air  is  exhaufted,  fhould  move 
with  as  much  Difficulty  as  in  Quick-filver,  which 
is  contrary  to  Experience.  See  Projectile. 

6.  That  there  are  Interfpers’d  Vacuities,  appears 
from  Matters  being  actually  divided  into  Parts  : 
For,  on  Suppofition  of  an  abfolute  Plenitude,  v/e 
do  not  conceive  how  any  Parts  of  Matter  could 
be  actually  divided  from  that  next  adjoining,  any 
more  than  it  is  poffible  to  divide  actually  the  Parts 
of  abfolute  Space  from  one  another  ;  for,  by  the 
aCtual  Divifion  of  the  Parts  of  a  Continuum  from 
one  another,  we  conceive  nothing  elfe  underltood 
but  the  placing  thofe  Parts  at  Diltances  from  one 
another,  which  in  the  Continuum  were  at  no  Di- 
ftance  from  one  another  :  But  fuch  Divisions  be¬ 
tween  the  Parts  of  Matter  mult  imply  Vacuities 
between.  See  Divifibility. 

7.  As  for  the  Figures  of  the  Parts  of  Bodies, 
upon  the  Suppofition  of  a  Plenum,  they  mult  ei- 
be  all  Rectilineal  or  Concave  Convex  ;  otherways 
they  would  not  adequately  fill  Space,  which  we 
do  not  find  to  be  true  in  Fact. 


8.  1  he  Denying  of  a  V tcuum  fuppofes  what  it 
is  not  poffible  for  any  one  to  prove  to  be  true, 
that  the  Material  World  hath  no  Limits.  See 
Vniverfie. 

Since  then  the  Efience  of  Matter  does  net  con- 
fill  in  Extenfion,  but  in  Solidity  or  Impenetrabi¬ 
lity,  the  Univerfe  may  be  faid  to  confift  of  folid 
Bodies  moving  in  a  Vacuum  ;  nor  need  we  at  all 
fear  leaft  the  Phenomena  of  Nature,  molt  of 
which  are  ptaufibly  accounted  for  from  a  Pleni¬ 
tude,  fhould,  become  inexplicable,  when  the  Ple¬ 
num  is  fet  a  fide.  The  principal  ones,  fuch  as  the 
'1  ides ;  the  Sufpenfion  of  the  Mercury  in  the  Ba¬ 
rometer  ;  the  Motion  of  the  Heavenly  Bodies,  of 
Light,  &c.  are  more  eafily  and  fatisfaCtorily  ac¬ 
counted  for  from  other  Principles.  See  Tides , 
£3 V. 

Vacuum ,  or  Vacuum  Boyle anum,  is  alfo  ufed,  fome- 
what  abufively,  to  exprefs  that  Approach  to  a  Real 
Vacuum  which  we  arrive  at  by  Means  of  the  Air- 
Pump.  See  Air-Pump. 

Thus  any  Thing  put  in  a  Receiver,  fo  exhauft¬ 
ed,  is  faid  to  be  put  in  Vacuo  ;  and  thus  molt  of 
the  Experiments  on  the  Air-Pump  are  performed 
in  Vacuo ,  or  in  Vacuo  Boyleano. 

Some  of  the  particular  Phenomena  obferved  of 
Bodies  in  Vacuo ,  are,  that  the  heavieft  and  lighteft 
Bodies,  as  a  Guinea  and  a  Feather,  fall  here  with 
equal  Velocity.  —  That  Fruits,  as  Grapes,  Cher¬ 
ries,  Peaches,  Apples,  &c.  keep  for  any  time  in 
Vacuo ,  retain  their  Nature,  Frelhnefs,  Colour,  &c. 
and  thofe  withered  in  the  open  Air  recover  their 
Plumpnefs  in  Vacuo. —  All  Light  and  Fire  be¬ 
comes  immediately  Extindt  in  Vacuo. —  The  Col- 
lifion  of  Flint  and  Steel  in  Vacuo  produce  no  Sparks. 
No  Sound  is  heard,  even  from  a  Bell  runginTiz- 
cuo. —  A  Square  Viol,  full  of  common  Air  wrell 
clos’d,  breaks  in  Vacuo ,  a  Round  one  does  not. — > 
A  Bladder,  half  full  of  Air,  will  heave  up  40 
Pound  Weight  in  Vacuo.  —  Cats  and  molt  other 
Animals  readily  expire  in  Vacuo. — • 

By  Experiments  made  in  1704,  Mr.  Derham 
found  that  Animals  which  have  two  Ventricles 
and  no  Foramen  Ovale,  as  Birds,  Dogs,  Cats,  Mice, 
&c.  die  in  lefs  than  half  a  Minute,  counting  from 
the  fi ill  Exfudtion ;  a  Mole  died  in  one  Minute  ; 
a  Bat  lived  feven  or  eight ;  Infedts,  W afps,  Bees, 
and  Grafs- hoppers,  feem’d  dead  in  two  Minutes, 
but  being  left  in  Vacuo  24  Hours,  came  to  Life  in 
open  Air ;  Snails  continued  24  Hours  in  Vacuo , 
without  appearing  much  concern’d. 

Seeds  planted  in  Vacuo  do  not  grow. —  Small 
Beer  dies  and  loles  all  its  Tafte  in  Vacuo. —  Luke¬ 
warm  Water  boils  very  vehemently  in  Vacuo.— 
Air  rufhing  thro’  Mercury  into  a  Vacuum ,  throws 
the  Mercury  into  a  Kind  of  Shower  upon  the  Re¬ 
ceiver,  and  produces  a  great  Light  in  a  dark  Room. 
See  Attrition. 

The  Air-Pump  can  never  produce  a  precife 
Vacuum ,  as  is  evident  from  its  Structure  and  the 
Manner  of  its  working  ;  in  Effedt  every  Exfudtion 
only  takes  out  a  Part  of  the  Air,  fo  that  there 
will  ftill  be  fome  left  after  an  infinite  Number  of 
Exfudtions.  Add,  that  the  Air-Pump  has  no  long¬ 
er  any  Effedt,  than  while  the  Spring  of  the  Air  re¬ 
maining  in  the  Receiver  is  able  to  lift  up  the  Valves : 
When  the  Rarefadtion  is  come  to  that  Degree,  you 
can  come  no  nearer  to  a  Vacuum. 

Sir  Ifaac  Newton  obferving  that  a  Thermome¬ 
ter  fui pended  in  Vacuo ,  and  in  that  State  removed 
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to  a  warm  or  a  cold  Room,  receives  the  Heat  or 
Cold,  rifes  or  falls  almoft  as  foon  as  another  not 
in  Vacuo,  takes  thence  Occafion  to  Mped,  that 
the  Heat  of  the  warm  Room  is  conveyed  through 
the  Vacuum  by  the  Vibrations  of  a  much  fubtiler 
Medium  than  the  Air  which  remain  d  in  the  Va¬ 
cuum,  which  was  drawn  out,  {Opt.  p.  323.J  bee 

Medium,  Heat.  ,  . 

Dr.  Nieuwentyt  and  iome  others  fay,  That  Par¬ 
ticles  of  Fire,  leparated  from  the  Sun’s  Beams,  by 
adhering  to  Particles  of  Water,  make  up  Molecule 
or  fmalf  Bodies,  fpecifically  lighter  than  Air;  which 
therefore,  by  Hydroftatical  Laws,  mult  rife  and 
form  Clouds  that  remain  fufpended  when 1  they _  are 
rilen  up  to  fuch  an  Height,  that  the  Air  abo 
them  is  of  the  fame  fpecifick  Gravity  with  them- 

rdves*  •  —  « 

That  Rain  is  produced  by  the  Separation  of  the 
Particles  of  Fire  from  thole  of  Water ;  which. laft 
being  then  reltored  to  their  former  fpecihck  Gra¬ 
vity,  can  no  longer  be  fuftain’d  by  the  Air,  bu 
mult  fall  in  Drops.  See  Nieuwentyt  s  Religious 
Philofopher,  Contemplation  19th,  from  Section  13  th 
to  Section  1 5  th. 

t.  Now  this  is  liable  to  feveral  Objections; 
Pirfl ,  it  is  built  upon  a  Suppofition  that  Fire  is  a 
particular  Subftance  or  diftind  Element,  which 
has  never  yet  been  proved  by  convincing  Experi¬ 
ments  and  fufficierit  Obfervations,  and  which  the 
Reverend  Mr.  Hales  has  in  his  late  excellent  Book 
of  Vegetable  Staticks  {hewn  to  be  an  ill-grounded 
Opinion,  making  it  very  plain,  that  in  Chymical 
Operations  thofe  Bodies  which  had  been  thought 
*to  become  heavier  by  Particles  of  Fire  adhering  to 
them,  were  only  fo  by  Adhefion  of  Particles  ot 
Air  &e.  which  he  has  Ihown  to  be  abjorbea 
in  oreat*  Quantities  by  fome  Bodies,  whilftitis 
generated  (or  reduced  from  a  fixt  to  an  elaflick 
State)  by  others ;  nay,  that  it  may  be  abf orbed  and 
generated  fucceflively  by  the  fame  Body  under  dif¬ 
ferent  Circumftances. 

-  Secondly ,  If  we  Ihould  allow  the  above-men¬ 
tioned  Suppofition,  the  Difficulty  will  ftill  remain 
about  the  Produdion  of  Rain  by  the  Separation  of 
the  Fire  from  the  Water  :  For,  Dr.  Nieuwentyt  af- 
cribes  this  Effed  to  two  different  Caufes.  Firfl, 
to  Condenfation  (Sett.  23.)  faying  “That  when 
contrary  ^Vinds  blow  againft  the  fame  Cloud, 
“  and  drive  the  watry  Particles  together,  the  Fire 
that  adhered  to  them  gets  loofe,  and.  they  (be- 
coming  then  fpecifically  heavier)  precipitate  and 
'  44  fall  d<5wn  in  Rain.”  Then,  in  the  very  next 
Sedion,  he  aferibes  it  to  Rarefadion,  when  he  fays, 
“  That  when  a  Wind  blowing  obliquely  upwards 
44  caufes  a  Cloud  to  rile  into  a  thinner  Air  ^  h  e. 
44  fpecifically  lighter  than  it  felf )  the  Fire,  which 
44  hy  {ticking  to  the  Particles,  render’d  them  light- 
44  er,  extricates  it  felf  from  them,  and  afeending 
44  by  its  Lightnefs,  theWater  will  become  too  hea- 
<c  vy,  not  only  to  remain  in  this  thin  and  light 
*(  Air,  but  even  in  a  thicker  and  heavier  near  the 
44  Earth,  and  fo  will  be  turn’d  into  a  defending 
44  Dew,Mift,  or  Rain,  orSnow,  or  the  like,  accord- 
44  ing  as  the  watery  Particles  are  rarefied  or  com- 
44  prefled.”  The  firft  of  thefe  Caufes  of  Rain  is 
contrary  to  Experience  ;  for,  when  two  contrary 
Winds  blow  contrary  to  each  other  over  any  Place 
of  the  Earth,  the  Barometer  always  rifes,  and  we 
have  fair  Weather:  For  then  (as  Mr.  Halley 
fays,  in  Philofophical  Tranfaftions ,  N9  183.)  the 


Air  being  accumulated  above*  becomes  fpecifically 
heavier  about  the  Clouds,  which  (inftead  of  fall¬ 
ing  into  Rain,  as  Dr.  Nieuwentyt  fuppofes)  afeend 
up  into  fuch  a  Part  of  the  Atmofphere  as  has  the 
Air  of  the  fame  fpecifick  Gravity  with  themfelves. 

If  the  Falling  of  Rain  might  be  attributed  to 
the  fecond  of  thefe  Caufes,  theii  every  time 
that  a  Cloud  is  encompaffed  with  Air  fpecifically 
lighter  than  it  felf  (whether  it  be  when  by  the 
blowing  away  fome  of  the  fuperior  Air,  that  which 
is  about  the  Cloud  becomes  raref  as  it  is  lefs  com- 
prefled,  or  by  the  Cloud  being  driven  upwards) 
Rain  muff  neceflary  follow  ;  whereas  one  may  of¬ 
ten  fee  the  Clouds  rife  and  fall  without  Rain,  even 
when  the  Barometer  {hews  the  Weight  of  the 
Air  to  be  alter’d  :  For  that  happens  only  when, 
by  the  great  Diminution  of  the  fpecifick  Gravity 
of  the  Air  about  the  Cloud,  it  has  a  great  Way  to 
fall ;  in  which  Cafe  the  Refiftance  of  the  Air,  which 
increafes  as  the  Square  of  the  Velocity  of  the  de¬ 
fending  Cloud,  caufes  the  floating  Particles  of 
Water  to  come  within  the  Power  of  each  other’s 
Attraction,  and  from  fuch  big  Drops,  as  being 
fpecifically  heavier  than  any  Air,  muff  fall  down 
in  Rain. 

No  gentle  Defcent  of  a  Cloud*  but  only  an  ac¬ 
celerated  Motion  downwards,  produces  Rain. 

N.  B.  1  don't  mean  that  the  quick  Defcent  of  a 
Cloud  is  the  only  Caufe  of  Rain  ;  becaufe  the  Shock 
from  a  Flajh  of  Lightning  and  the  fudden  Return  of 
the  Air ,  after  the  Vacuum  made  by  the  Flajh ,  will 
condenfe  the  floating  Vapour  into  Water ,  and  alfo  the 
fame  Cloud  which  in  the  Air  might  be  carried  hori¬ 
zontally  without  being  turned  into  Rain ,  meeting 
with  an  high  Hill  in  its  way ,  will  be  condenfed  and 
fall  in  Drops ,  efpecially  if  in  the  Day-time  it  be 
driven  by  the  Wind  out  of  the  Sun-Jhine  againjl  the 
flooded  Side  of  the  Mountain . 

Befides  all  this,  if  Particles  of  Fire  were  joined 
with  thofe  of  Water  to  raife  them  up,  thofe  igne¬ 
ous  Particles  muff  be  at  leaft  a  thoufand  times 
greater  in  Bulk  than  the  watery  ones ;  fo  that  a 
Perfon  who,  at  theTop  of  a  Hill,  has  his  Hands  and 
Face  in  a  Cloud,  muff  feel  a  very  fenfible  Warmth, 
by  touching  a  much  greater  Surface  of  Fire  thanWa- 
ter  in  the  Cloud,  and  afterwards  find  the  Rain  pro¬ 
duced  from  that  Vapour  fenfibly  colder  ;  where¬ 
as  the  contrary  is  proved  by  our  Senfes ;  the  T ops 
of  Hills,  tho’  in  the  Clouds,  being  much  colder 
than  the  Rain  at  Bottom. 

There  is  another  Opinion  concerning  the  Rife 
of  Vapours,  namely,  that  the  Water  be  fpecifical¬ 
ly  heavier  than  Air  ;  yet  if  its  Surface  be  increafed 
by  very  much  diminilhing  the  Bulk  of  its  Parti¬ 
cles,  when  once  rais’d  it  cannot  eafily  fall  ;  becaufe1 
the  Weight  of  each  Particle  diminifhes  as  the 
Cube-Root  of  its  Diameter,  and  the  Surface  to 
which  the  Air  refills,  only  as  the  Square-Root  of 
the  faid  Diameter  :  That  we  fee  this  in  the  Duff 
in  Summer,  and  in  Menflruums  that  luftain  Me¬ 
tals  diflolved,  which  are  fpecifically  heavier  than 
the  Menflruums. 

But  this  will  not  explain  the  Phaenomenon, 
becaufe,  tho’  the  Increafe  of  the  Surface  (the 
Weight  remaining  the  fame)  will  in  a  great  mea- 
fure  hinder  (or  rather  retard)  the  Defcent  of  fmall 
Bodies  moving  in  the  Air,  by  Reafon  of  its  great 
Refiftance  to  fo  large  a  Surface  ;  it  will  for  the 
fame  Reafon  alfo  hinder  the  Afcent,  For  the 
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Rife  of  Duft  is  owing  to  the  Motion  of  An:mals 
Feet  in  it,  or  to  the  Wind  ;  whereas  Vapours  rife 
in  calm  Weather  as  well  as  windy  ;  neither  do  they, 
like  the  Dull,  always  fall  to  the  Ground  when 
the  Wind  ceafes  to  blow. 

The  third  Opinion,  and  which  is  moll  common¬ 
ly  received,  is,  that  by  the  Action  of  the  Sun  on 
the  Water,  fmall  Particles  of  Water  are  form’d 
into  hollow  Spherules,  fill’d  with  an  Aura,  or  fi¬ 
ner  Air  highly  rarified,  fo  as  to  become  fpecifical- 
ly  lighter  than  common  Air,  and  consequently, 
that  they  mull  rife  in  it  by  Hydroftatical  Laws. 
As  for  Example,  if  a  Particle  of  Water,  as  it  be¬ 
comes  a  hollow  Sphere,  be  only  increafed  ten  times 
in  Diameter,  its  Bulk  will  be  increafed  a  thou¬ 
sand  times ;  therefore  it  will  then  be  fpecifically 
lighter  than  common  Water,  whofe  fpecifick  Gra¬ 
vity  is  to  that  of  Air,  as  850  to  1  ;  then  if  the 
Denfity  of  the  Aura  or  Spirit  within  the  little  Shell 
be  fuppofed  nine  times  lefs  than  that  of  Air,  or 
as  50  to  850,  that  fpecifick  Gravity  of  the  Shell 
and  its  Contents  will  be  to  that  of  Air,  as  900  to 
1000  ;  therefore  luch  an  aqueous  Bubble  mull  rite 
until  it  comes  to  an  Equilibrium  in  Air,  whofe 
Denfity  is  to  the  Denfity  of  that  in  which  it  be¬ 
gan  to  rife,  as  850  to  945  nearly.  But  it  appears 
by  Experiments,  that  Air  rarified  by  an  Heat 
which  makes  a  Retort  red-hot,  is  only  increafed  in 
Eulk,  or  dilated  three  times  ;  by  the  Heat  of 
boiling  Water  only  f+»  or  near  two  Thirds  ;  and 
by  the  Heat  of  the  human  Body  (fuch  as  will  raife 
Vapours  plentifully)  only  ff,  or  about  4.  I  own 
my  Objection  may  be  anfwered,  by  fuppofing  the 
Sphericle  of  Water  to  be  more  increafed  in  Dia¬ 
meter,  as  for  Example  20  times ;  becaufe,  then 
if  it  be  filled  with  Air  only  4  rarer  than  common 
Air,  it  will  be  fpecifically  lighter,  and  capable  of 
riling  to  a  confiderable  Height.  To  give  this  So¬ 
lution  all  its  Force,  let  us  exprefs  it  in  Numbers. 

Let  A  and  W  reprefent  a  Particle  of  Air,  and 
one  of  Water  of  equal  Bulk,  then  will  the  Weight 
of  A  be  to  the  Weight  of  W,  as  1  to  850,  their 
Bulks  being  equal.  If  the  Particle  of  Water  be 
blown  up  into  a  Bubble  of  20  times  its  Diameter, 
then  will  its  Bulk  be  to  its  Weight  as  8000  to 
850,  whilft  a  Sphere  of  Air  of  the  fame  Bignefs 
has  its  Weight  as  well  as  Bulk  equal  to  8000  ; 
Now,  if  an  Air  or  Aura  4  rarer  than  common  Air 
be  fuppofed  within  the  watery  Bubble  to  keep  it 
blown,  it  will  be  the  fame  as  if  4  of  the  Air  of 
one  was  carried  into  the  other,  and  then  the  W eight 
of  one  would  be  increafed  by  the  Number  6000 ; 
fo  that  the  Shell  of  Water  being  in  Bulk  8000, 
would  be  in  Weight  850  -|-  6000  —  6850  , 
whilft  an  equal  Bulk  of  Air  weighed  8000,  and 
confequently  the  watery  Bubble  would  rile  till 
it  came  to  an  Air  whofe  Denfity  is  to  the  Denfi¬ 
ty  of  the  Air  next  the  Surface  of  the  exhaling  Wa¬ 
ter,  as  6850  to  8000. 

This  is  the  ftrongeft  Way  of  ftating  the  Hypo- 
thefis ;  but  to  fupport  it,  the  following  Queries  mull 
be  anfwered. 

Query  1.  How  comes  the  Aura,  or  Air,  in  the 
Bubbles  to  be  fpecifically  lighter  than  the  Air  with¬ 
out  them,  ftnee  the  Sun’s  Rays,  which  aft  upon 
the  Water,  are  equally  denfe  all  over  its  Surface. 

Query  2.  If  it  could  be  polfible  for  rarer  Air 
to  be  leparated  from  the  denfer  ambient  Air,  to 
blow  up  the  Bubbles  (as  Bubbles  of  foaped  Water 
re  blown  up  by  warm  Air  from  the  Lungs,  whilft 
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the  ambient  Air  is  colder  and  denfer)  what  would 
hinder  that  cold  Air  by  its  greater  Prefiure,  from 
reducing  the  Bubbles  to  a  lefs  Bulk  and  greater 
fpecifick  Gravity  than  the  Air,  efpecially  fince  Cold 
can  be  communicated  through  fuch  thin  Shells,  and 
the  Tenacity  of  common  Water  is  very  final], 
when  compared  to  that  of  foaped  Water,  whofe 
Bubbles,  notwithstanding  that  Tenacity,  are  foon 
deftroyed  by  the  Prefiure  of  the  outward  Air,  as 
the  Air  within  them  cools  ? 

Query  3.  If  we  fhould  grant  all  the  reft  of  theSup- 
pofitions,  yet  this  Difficulty  will  remain  :  If  Clouds 
are  made  up  of  hollow  Shells  of  Water  filled  with 
Air,  why  do  not  thofe  Clouds  always  expand  when 
the  ambient  Air  is  rarified,  and  prefles  lefs  than  it 
did  before,  and  alfo  fullers  a  Condenfation,  as  the 
ambient  Air  is  condenfed  by  the  Accumulation  of 
the  fuperior  Air  ? 

If  this  Condenfation  and  RarefaCticn  fhould 
happen  to  the  Clouds,  they  would  always  continue  at 
the  fame  Height,  contrary  to  Obfervation,  and  we 
fhould  never  have  any  Rain. 

From  all  this  it  follow's,  that  the  Condenfation 
and  RarifaCtion  of  the  Vapours  which  make  Clouds, 
muft  depend  upon  another  Principle  than  the  Con¬ 
denfation  and  Rarifadlion  of  the  Air ;  "and  that 
there  is  fuch  a  Principle,  I  fhall  endeavour  to  fhow. 

LEMMA. 

The  Particles  of  all  Fluids  have  a  repellent  Force  : 
Fluids  are  elaftick  or  un-elaftick  :  The  elaftick 
Fluids  have  their  Denfity  proportional  to  their 
Comprefiion  ;  and  Sir  Ifaac  Newton  has  demon- 
ftrated  ( Princip .  .Lib.  II.  Sefi.  3.)  that  they  con- 
fift  of  Parts  that  repel  each  other  from  their  re- 
fpeCtive  Centers.  Unelaftick  Fluids,  like  Mercu¬ 
ry,  Water  and  other  Liquors,  are  by  Experiments 
found  to  be  imcompreffible  ;  for  Water  in  the 
Florentine  Experiment  could  not  by  any  Force  be 
compelled  into  lefs  Room,  but  ooz’d  like  Dew 
through  the  Pores  of  the  hollow  golden  Ball  in  which 
it  was  confined,  when  a  Force  was  applied  to  prefs 
the  Ball  out  of  its  fpherical  into  a  lefs  capacious 
Figure.  Now,  this  Property  of  Water  and  other 
Liquors  muft  be  entirely  owing  to  the  centrifugal 
Force  of  its  Parts,  and  not  its  Want  of  Vacuity  ; 
fince  Salts  may  be  imbibed  by  Water  without  in- 
creafing  its  Bulk,  as  appears  by  the  Increale  of  its 
fpecificjc  Gravity.  So  Metals  which  (fingly)  have 
a  certain  fpecifick  Gravity  beyond  which  they  can¬ 
not  be  condenfed,  will  yet  receive  each  other  in 
their  Intcrftices,  fo  as  to  make  a  Compound  fpeci¬ 
fically  heavier  than  the  heavieft  of  them,  as  is  ex¬ 
perienced  in  the  Mixture  of  Copper  and  Tin. 

SCHOLIUM. 

By  incrcafing  the  repellent  Force  of  the  Parti¬ 
cles,  an  unelaftick  or  incompreffible  Fluid  may 
become  elaftick,  or  a  Solid  (at  leaft  a  great  Part 
of  it)  may  be  changed  into  an  elaftick  Fluid  ;  and 
vice  verjd ,  by  diminilhing  the  repellent  Force  an 
elaftick  Fluid  may  be  reduced  to  an  unelaftick 
one,  or  to  a  Solid.  That  the  Particles  of  Qiiick- 
filver,  Water,  and  other  Liquors  are  likewile  en¬ 
dued  with  an  attractive  Force,  is  evident  from 
thofe  Subftances  running  into  Drops  in  an  exhauft- 
ed  Receiver,  as  well  as  in  the  Air,  and  likewife 
their  adhering  to  other  Bodies,  The  Attraction 
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and  Repulfion  exert  their  Forces  differently.  The 
Attraction  only  acts  upon  the  Particles,  which  are 
in  Contact,  or  very  near  it;  in  which  Cafe  it  over¬ 
comes  the  Repulfion  fo  far,  as  to  render  that  Flu¬ 
id  unelaftick,  which  otherways  would  be  fo  ;  but 
it  does  not  wholly  deftroy  the  Repulfion  of  the  Parts 
of  the  Fluid,  becaufe  it  is  on  Account  of  that  Re- 
pulfion  that  the  Fluid  is  then  incompreffible<  When 
by  Heat  or  Fermentation  (or  any  other  Caufe,  if 
there  be  any)  the  Particles  are  feparated  from  their 
Contact,  the  Repulfion  grows  ftronger,  and  the 
Particles  exert  thatForce  at  great  Diftances  ;  fo  that 
the  fame  Body  fhall  be  expanded  into  a  very  large 
Space  by  becoming  fluid,  and  may,  fometimes, 
take  up  more  than  a  Million  of  times  more  Room 
than  it  did  in  a  folid  or  incompreflible  Fluid  (See 
the  Queries  at  the  end  of  Sir  Ifaac  Newton’s  Op- 
ticks.)  Thus  is  Water  by  boiling,  and  lefs  Degrees 
of  Heat,  changed  into  an  elaftick  Vapour,  rare  e- 
nough  to  rife  in  Air,  Oils  and  Quickfilver  in  Diftil- 
lation  made  to  rife  in  a  very  rare  Medium,  fuch  as 
remains  in  our  red-hot  Retort,  and  fulphurous 
Steams  will  rife*  even  in  an  exhaufted  Receiver,  as 
the  Matter  of  the  Aurora  Borealis  does  in  the  thin¬ 
ner  Part  of  the  Atmofphere.  If  Aqua-fortis  be 
poured  on  Quickfilver,  a  reddilh  Fume  will  rife 
much  lighter  than  common  Air ;  fo  alfo  will  Fumes 
rife  from  Filings  of  Metals,  from  Vegetables  when 
they  ferment  by  Putrefa&ion  ;  and  (as  the  Reve¬ 
rend  Mr.  Hales  has  fhown)  feveral  folid  Subftances, 
by  Diftilling  as  well  as  Fermentation,  will  generate 
permanent  Air.  -  -That  Heat  will  add  Elafticity 
to  Fluids,  is  evident  from  innumerable  Experi¬ 
ments,  efpecially  from  Diftilling  andChymiftry: 
But  what  is  needful  to  confider  here,  is  only  that 
it  adts  more  powerfully  on  Water  than  common 
Air  ;  for  the  fame  Heat  which  rarifies  Air  only  f , 
•will  rarify  Water  very  near  14000  times,  chang¬ 
ing  it  into  Steam  or  Vapour  as  it  boils  it  :  And  in 
Winter,  that  fmall  Degree  of  Heat,  which  in  re- 
fpedt  to  our  Bodies  appears  cold,  will  raife  a  Steam 
or  Vapour  from  Water  at  the  fame  time  it  con- 
denfes  Air. 

By  a  great  many  Obfervations  made  by  Mr. 
Henry  Beighton ,  F.  R.  S.  and  myfelf,  upon  the 
Engine  to  raife  Water  by  Fire,  according  to  Mr. 
Newcomb’s  Improvement  of  it,  we  found  that  the 
Water  in  boiling  is  expanded  14000  times  to  ge¬ 
nerate  a  Steam  as  llrong  ( i.  e.  elaftick)  as  common 
Air,  which  therefore  muft  be  near  j6~  times  fpe- 
cifically  lighter.  And  that  this  Steam  is  not  made 
of  the  Air  extradted  out  of  the  Water,  is  plain, 
becaufe  it  is  condenfed  again  into  Water,  by  a  Jet 
of  cold  Water  fpouting  in  it ;  and  the  little  quantity 
of  Air  that  comes  out  of  the  injedted  Water  muft 
be  difcharged  at  every  Stroke,  otherwife  the  En¬ 
gine  will  not  work  well :  there  is  alfo  one  other  Ex- 
per merit  to  confirm  this. 

Experiment. 

A,  B,  C,  D  is  a  pretty  large  Veflel  of  Water, 
which  muft  be  fet  on  the  Fire  to  boil :  In  this  Vef- 
fel  muft  be  fufpended  the  Glafs  Bell  E,  made  hea¬ 
vy  enough  to  fink  in  Water  ;  but  put  in,  in  fuch  a 
manner,  that  it  be  filled  with  Water  when  upright, 
without  any  Bubbles  of  Air  at  its  Crown,  within 
the  Crown,  being  all  under  Water.  As  the  Water 
boils,  the  Bell  will,  by  Degrees,  be  emptied  of  its 
Water,  being  prefs’d  down  by  the  Steam  which 
runs  above  the  Water  in  the  Bell ;  but  as  that  Steam 


hath  the  Appearance  of  Air,  in  order  to  know 
whether  it  be  Air  or  not,  take  the  Veifel  off  the 
Fire,  draw  up  the  Bel!  by  a  String  faften’d  to  its 
Knot  at  Top,  ’till  only  the  Mouth  remains  under 
Water;  then,  as  the  Steam  condenfes  by  the  cold 
Air  on  the  out-fide  of  the  Bell,  the  Water  will 
rife  up  into  the  Bell  at  F,  quite  to  the  Top,  with¬ 
out  any  Bubble  above  it;  which  fhews  that  the 
Steam  which  kept  out  the  Water  was  not  Air. 

N.  B.  This  Experiment  fucceeds  belt  when  the 
Water  has  been  firft  purg’d  of  Air  by  boiling  and 
the  Air-Pump.  We  know  by  feveral  Experiments 
made  on  the  Fire  -  Engine  ( in  Captain  Savery’s 
Way,  where  the  Steam  is  made  to  prefs  immedi¬ 
ately  upon  the  Water)  that  Steam  will  drive  away 
Air ;  and  that  in  Proportion  to  its  Heat,  tho’  in  the' 
open  Air  it  floats  and  rifes  in  it  like  Smoke. 

Now  if  the  Particles  of  Water  turn’d  into  Steams* 
or  Vapour  repel  each  other  ftrongly,  and  repel 
Air  more  than  they  repel'  each  other,  Aggregates 
of  fuch  Particles  made  up  of  Vapour  and  Vacuity, 
may  rife  in  Air  of  different  Denfities,  according  to 
their  own  Denfity  dependant  on  their  Degree  of 
Heat,  without  having  recourfe  to  imaginary  Bub¬ 
bles,  formed  in  a  manner  only  fuppofed  and  not 
proved,  as  we  have  already  {hewn  :  1  own  indeed , 
that  if  the  watery  Particles  bad  no  repedlant  Force, 
they  mujl  precipitate  in  the  fame  manner  that  Duji 
will  do  after  it  has  been  raijed  up  ;  but  ive  have  too 
many  Obfervations  and  Experiments ,  to  leave  any 
doubt  of  the  Exijlence  of  the  repeilant  Force  above- 
mentioned  :  neither  can  IJheiv  how  big  the  Molicules 
of  Vapour  mujl  be  ivhick  exclude  Air  from  their  In¬ 
terfaces,  and  whether  thefe  Molicules  do  vary  in 
Proportion  to  the  Degree  of  that  Heat ,  by  an  in - 
creafe  of  repeilant  Force  in  each  watery  Particle ,  or 
by  a  farther  Divifion  of  the  Particles  into  other  Par¬ 
ticles  Jlill  lefs  ;  but  in  general ,  we  may  reafonably  af¬ 
firm ,  that  the  Rarity  of  the  Vapour  is  proportionable 
to  the  Degree  of  its  Heat ,  as  it  happens  in  other 
Fluids  (See  Phil.  Tranf.  N°  270)  and  that  though 
the  different  Degrees  of  the  Air’s  Rarifaftion  are 
alfo  proportionable  to  the  Heat ,  the  fame  Degree  of 
Heat  rarifies  Vapour  much  more  than  Air. 

Now,  to  fhow  that  what  hath  been  faid  will 
account  for  the  Rife  of  Vapours  and  Formation  of 

Clouds,  we  muft  only  confider  - - whether  that 

Degree  of  Heat  which  is  known  to  rarify  Water 
14000  times,  being  compared  with  feveral  of 
thofe  Degrees  of  Heat  in  Summer,  Autumn,  and 
Winter,  which  are  capable  of  raifing  Exhalations 
from  Water  or  Ice  ;  the  Rarity  of  the  Vapours  (es¬ 
timated  by  the  Degree  of  Heat)  will  appear  to  be 
fuch,  that  the  Vapour  will  rife  high  enough  in  Win¬ 
ter,  and  not  too  high  in  Summer,  to  agree  with  the 
known  Phenomena. 

That  the  Eftedts  are  adequate,  to  the  Caufes,  in 
this  Cafe  I  think  I  can  make  out  in  the  following 
Manner  ;  viz.  The  Heat  of  boiling  Water,  ac¬ 
cording  to  Sir  Ifaac  Newton’s  Table  (Phil.  Tranf. 
N°  270)  is  34,  the  mean  Heat  of  Summer  5,  the 
mean  Heat  of  Spring  or  Autumn  3,  and  the  laft 
Degree  of  Heat,  at  which  Vapours  rife  in  Winter 
( alias  the  mean  Heat  of  Winter)  is  2  ;  the  Rarity  of 
Vapour  proportionable  to  thefe  four  Degrees  of 
Heat,  is  14000,  2058,  1235,  and  823.  The  Ra¬ 
rity  of  Air  is,  in  Summer  900,  in  Spring  or  Au¬ 
tumn  850,  and  in  Winter  800  ;  the  Denfity  of 
Water  compared  with  the  abovementioned  Den¬ 
fities,  being  inverfely  2s  one  to  the  faid  foremen- 
tioned  four  Numbers.  The  Heights  above  the  Earth 
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to  which  the  Vapours  will  rife,  and  at  which  they 
will  be  in  /Equilibrio  in  an  Air  of  the  fame  Denfi¬ 
ty  with  themfelves,  will  vary  according  to  the  Ra¬ 
rity  of  the  Vapour  depending  on  the  Heat  of  the 
Seafon.  For  Vapour,  which  is  raifed  by  the  Win¬ 
ter’s  Heat,  exprefled  by  Number  2,  when  the  Air’s 
Rarity  is  800,  will  rife  to  (and  fettle  at)  an  Height 
of  about  the  Sixth  of  a  Mile,  when  the  Barometer 
'is  above  30  Inches  high.  But  if  the  Heat  be 
greater,  then  the  Vapours  will  rife  higher,  and 
pretty  much  higher  if  the  Sun  fhines ;  tho’  in  frofty 
Weather  the  Barometer  being  then  very  high  :  If 
the  Barometer  falls,  and  therefore  brings  the  Place 
of  /Equilibrium  (for  Vapours  raifed  by  the  Heat  2) 
nearer  the  Earth,  then  alfo  will  the  Heat  be  in- 
creafed,  the  Vapour  more  rarified,  and  confequent- 
ly  the  new  Place  of  /Equilibrium  fufficiently  high. 
2t  is  to  be  obferved,  that  in  Winter,  when  the 
Heat  is  only  equal  to  2,  the  Air  is  denfeft  clofe 
to  the  Earth,  which  has  not  any  Heat  fufficient 
to  rarify  it  near  to  the  Ground, .  as  happens  in 
warm  Weather  ;  therefore  the  Vapour  will  rife 
gradually  in  an  Air  where  Denfity  decreafes  con¬ 
tinually  from  the  Earth  upwards  ;  neither  will  the 
Vapour  be  hinder’d  of  its  full  Rife  by  any  Con- 
denfation  from  a  greater  Cold  of  the  ambient  Air, 
the  Air  being  then  as  cold  next  to  the  Ground 
where  the  Vapour  begins  to  rife  as  it  is  at  any 
Height  from  the  Earth.  The  Vapour  Which  is 
raifed  by  the  Heat  of  Spring  or  Autumn,  exprefs’d 
by  Number  3,  will  rife  to  the  Height  of  3  J  Miles, 
when  the  Barometer  is  at  30,  and  the  Air’s  Rarity 
is  850.  But  then,  as  the  Air  is  hotter  nearer  the 
Ground  than  at  the  Height  of  half  a  Mile  or  a 
Mile,  then  the  Vapour  will  condenfe  as  it  rifes  : 
and  as  the  Air,  when  the  Earth  is  heated,  is  rarer 
Pear  the  Ground  than  at  fome  Height  from  it,  the 
Place  of  /Equilibrium  for  Vapour  will,  upon  thefe 
two  Accounts,  be  brought  much  lower  than  o- 
therways  it  would  be  ;  as  for  Example,  to  the 
Height  of  about  a  Mile,  which  will  agree  with  the 
Phsenomena. 

In  Summer,  the  two  Caufes  above-mentioned 
increaling,  the  Vapour  raifed  by  the  Heat  5  (whole 
Place  of  /Equilibrium  would  be  5  i  Miles  high,  if 
the  Vapour  after  it  began  to  rife  was  not  con- 
denfed  by  cooling,  and  the  Air  was  denfed  clofe  to 
the  Earth)  will  fettle  at  the  Height  of  about  1  i  or 
2  Miles,  which  is  alfo  agreeable  to  the  Phaeno- 
mena. 

Laftly,  As  the  Denfity  and  Rarity  of  the  Va¬ 
pour  is  chiefly  owing  to  its  Degree  of  Heat,  and 
in  a  fmall  Meafure  to  the  increaled  or  diminifhed 
Preflure  of  the  circumambient  Air,  when  it  is  not 
confined*  and  the  Denfity  arid  Rarity  of  the  Air  is 
chiefly  owing  to  the  encreafed  or  diminifhed  Pref- 
lure,  by  the  Accumulation  or  Exhauftion  of  the 
fuperior  Air,  whilft  Heat  and  Cold  alter  its  Denfi¬ 
ty  in  a  much  lefs  Proportion ;  the  Clouds  made 
of  the  Vapours  above  mentioned,  inftead  of  con¬ 
forming  themfelves  to  the  altered  Denfity  of  the  am¬ 
bient  Air,  will  rife  when  it  is  condenfed,  and  fink 
when  it  is  not  rarified  ;  and  alfo  rife  or  fink  (when 
the  Preflure  of  the  Air  is  not  altered,  and  its  Den¬ 
fity  very  little  changed)  by  their  own  Dilatation, 
owing  to  Heat  or  Cold,  as  may  be  obferved  often 
by  feeing  them  change  their  Height  confiderably, 
whilft  the  Barometer  continues  exadtly  at  the  fame 
Degree,  and  the  Thermometer’s  Liquor  rifes  or 
falls  very  little,  and  fometimes  none  at  all. 
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As  for  the  Manner  how  Clouds  are  changed  in¬ 
to  Rain,  I  have  hinted  it  in  fome  of  the  preceding 
Pages ;  but  for  further  Satisfaction  I  refer  the  Read¬ 
er  to  Dr.  Halley’s  Account,  in  his  Philofophical 
Tranfaflions,  Numb.  183,  in  which  I  entirely  ac- 
quiefce,  having  always  found  it  agreeable  to  the 
Phenomena. 

VADARI,  in  the  Civil  Law ,  fignifies  to  pledge, 
undertake,  or  give  Security  in  Behalf  of  another, 
that  he  fhall  on  a  certain  Day  appear  in  Court  to 
profecute  or  anfwer. 

VADIMONIUM,  in  Civil  Law ,  a  Promife 
or  Bond  for  Appearance  before  the  Judge  upon 
the  Day  appointed. 

In  VADO  exponere ,  is  to  pawn,  or  leave  any 
Equivalent  as  a  Pledge  or  Surety  of  returning 
Money  borrowed  or  owing. 

VADIUM  Mortuum ,  a  Term  in  Law,  fignify- 
ing  a  Mortgage,  Lands  or  immoveable  Goods  lb 
pawn’d  or  engag’d  to  the  Creditor,  that  he  has  a 
Right  to  the  mean  Profits  for  the  Ule  of  his  Loan 
or  Debt. 

Per  VADIUM  ponere ,  in  Law,  fignifies  to  take 
Security,  Bail,  or  Pledges,  for  the  Appearance  of 
a  Delinquent  in  fome  Court  of  Juftice. 

VAGINA,  in  Architecture ,  the  lower  Part  of 
a  Figure,  called  Terminus ,  becaufe  it  refembles  a 
Sheath  out  of  which  the  Statue  feems  to  ifiue,  or 
it  is  that  long  Part  between  the  Bafe  and  the  Ca¬ 
pital. 

VAGINA,  in  Anatomy ',  a  Canal  or  Cavity 
which  leads  from  the  Pudendum  to  the  Uterus  in 
Women. 

VAGINA  Uteri ,  .  in  Anatomy,  a  membra- 

VAGINA  Matricis ,  ynous  Part  which  reaches 
from  the  Rima  or  Aperture  of  the  Labia  to  the 
Neck  of  the  Womb. 

VAGINALIS  Gulce ,  the  perforated  Mufcle  of 
the  Gula,  as  Willis  calls  it$  who  fays.  The  whole 
Oefophagus  feems  to  confift  of  two  Mufcles,  which 
make  four  Parallelograms  with  their  oppofite  Fi¬ 
bres  decuflating  each  other  :  But  in  Men  it  is  far 
other  wife  ;  in  whom  the  Fibres  of  this  Mufele  are 
Longitudinal  and  Oblique  ;  the  former  feem  to 
take  their  Original  at  the  Arytenoidal  Cartilages, 
and  palling  fomewhat  obliquely  to  the  back  Parr 
of  the  Oefophagus ,  defcend  to  the  Stomach  :  The 
latter  feems  to  be  a  Continuation  of  the  Pterigopha- 
ryngaus  and  the  Oefophagus ,  defending  obliquely 
in  a  fpiral  Manner,  not  unlike  thole  of  the  Inte- 
ftines  defcribed  by  the  learned  Dr.  Cole. 

V  AGU M ,  in  Anatojny ,  the  eighth  Pair  of  Nerves 
of  the  Medulla  Oblongata ,  ufually  called  the  Par 
Vagum ,  becaufe  difpers’d  to  divers  Parts  of  the 
Body. 

VAIRY,  or  VERRY,  is  when  the  Field  of  a 
Coat  of  Arms  is  checquered  into  2  Colours  by  the 
Figures  of  little  Bells  ;  and  if  thefe  Colours  are 
Argent  and  Azure,  ’tis  Vairy  Proper ,  and  you  need 
fay  no  more  than  Vairy :  But  if  the  Colours  are  any 
other,  they  rauft  be  exprefly  named  in  Blazoning 
the  Coat :  See  the  Form  of  it  under  Ferry. 


V AIRY  Coppy,  or  Potent  Coun¬ 
ter-Potent,  is  a  Bearing  in  He¬ 
raldry  of  this  Figure,  and  in  Bla¬ 
zon,  the  Colours  muft  be  exprei- 
fed ;  as  Azure  and  Argent ,  See. 
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Contre-YA IRE ,  is  when 
the  Metals  and  Colours  are  fo 
ranged,  that  the  Figure,  which 
is  Azure ,  touches  either  with  its 
Edge  or  Foot  another  Azure 
Figure,  being  placed  and  joined 
together.  Breech  to  Breech,  one 
upon  another,  the  Point  of  the 
one  tending  towards  the  Chief  of  the  F.fcutcheon, 
and  that  of  the  other  towards  the  Bafs  ;  as  in  the 
Figure. 

VALORE  Maritagii ,  is  a  Writ :  See  Value  of 
Marriage. 

VALETUDINARIANS,  V aletudinarius ,  L. 
a  Perfon  of  a  weak,  crazy,  fickly  Conltitulion, 
frequently  out  of  Order,  £ff c. 

VALUE  of  Marriages,  or  Valor e  Maritagii ,  is  a 
Writ  that  lies  for  the  Lord,  having  proffered  cove- 
nable  Marriage  to  the  Infant,  without  Difparage- 
ment,  if  he  refufe  to  take  the  Lord’s  Offer,  to  re¬ 
cover  the  Value  of  the  Maritage  :  See  Stat.  1 2 
Car.  2.  cap.  24. 

VALVE,  in  Hydraulicks ,  Pneumaticks,  Sec.  a 
Kind  of  Lid  or  Cover  of  a  Veffel  or  Tube  fo  con¬ 
triv’d  as  to  open  one  Way,  but  the  more  forcibly 
it  is  preffed  the  other  Way  the  clofer  it  fliuts  its 
Aperture  ;  fo  that  it  either  admits  the  Entrance  of 
a  Fluid  into  the  Veffel  or  Tube,  and  prevents  its 
Return,  or  admits  it  to  efcape,  and  prevents  its 
Re-entrance. 

VALVULA  Major ,  is  the  upper  Part  or  Cover 
of  the  Ifthmus ,  which  is  betwixt  the  Tefes  and  the 
foremoft  Vermicular  Procefs  of  the  Cerebellum ,  to 
which  two  it  is  tied  at  its  two  Ends,  and  to  the 
Proceffes  that  come  from  the  Cerebellum  to  the 
Tefes  at  its  Sides.  ’Tis  of  a  Medullary  Sub- 
ftance  ;  its  Ufe  is  to  keep  the  Lympha  from  falling 
out  above  the  Nerves  in  the  Bafis  of  the  Skull. 

VALVES,  are  little  thin  Membranes  in  Veffels 
or  Fibres,  like  Folding-doors  as  it  were ;  they  have 
received  different  Names,  according  to  the  Diverlity 
of  their  Figuration,  as  Sigmoides ,  like  the  Greek 
Letter  Sigma  ;  Semilunar es ,  like  an  Half-Moon, &c. 
They  are  found  in  Veins,  Arteries,  and  in  the 
Lymphatick  and  Ladleal  Veffels;  nay,  as  fome  fay, 
even  in  the  Mufculous  Fibres.  There  are 

VALVES  alfo  found  in  the  Inteftines,  in  the 
fmall  and  great  Guts,  efpecially  in  the  jejunum , 
and  about  the  Beginning  of  the  Ilium ,  which  are 
called  Semi-circular  from  their  Figure.  Thefe 
Valves  or  Folds  grow  more  and  more  Oblique 
by  little  and  little,  the  nearer  you  come  to  the  Ili¬ 
um ,  and  at  the  Beginning  of  the  Ilium ,  they  are 
lefs  Oblique  than  further  on. 

In  like  manner,  near  the  End  of  the  jejunum , 
they  are  gradually  more  and  more  diftant  from  one 
another,  and  fo  in  the  Ilium. 

At  the  Beginning,  and  in  the  Middle  of  the  Je¬ 
junum ,  they  are  fcarce  diffant  half  a  Thumb’s 
Breadth ;  in  the  Ilium  a  whole  Thumb’s  Breadth, 
and  more. 

They  yield  a  little  if  thruff  with  your  Finger, 
and  move  here  and  there  :  At  the  Beginning  of  the 
Colon  there  is  a  flefhy  and  circular  Valve,  belides 
feveral  others  in  that  Gut. 

The  Ufe  of  them  is  to  ftop  the  Meat  a  little, 
that  it  may  be  the  better  fermented,  the  Chyle  di- 
ffributed,  adjacent  Parts  be  cherifhed  with  Heat ; 
and  Iaftly,  that  it  afeends  or  returns  not  again. 

VALVUL/E  Conniventes  :  See  Conniventes. 

VANE.  TLofe  Sights  which  are  made  to  move 
and  Aide  upon  Crofs-faves ,  Forejlaves ,  Davis’s  Qua¬ 
drants,  &c.  the  Seamen  call  Vanes. 


VAN-GUARD,  a  Military  Term,  fignifying 
the  firft  Line  of  an  Army  drawn  up  in  Battalia. 
This  is  the  fame  with  the  Front  of  an  Army,  and 
gives  the  firft  Charge  upon  the  Enemy. 

VAPORARIUM,  is  when  the  Patient  fits  fo  as 
that  he  receives  the  Vapours  through  an  Hole,  un¬ 
der  which  there  is  placed  a  Pot  full  of  oppofite  and 
boiling  hot  Ingredients,  which  cooling,  frefti  Mat¬ 
ter  is  added. 

VAPORATION,  in  Chymifry ,  a  Term  ap¬ 
plied  to  the  Action  of  Vapour. 

VAPOROSUM  Balneum  :  See  Balneum  Va¬ 
por's. 

VAPOURS,  in  a  Medical  Senfe,  is  now-a-days 
ufed  for  the  Difeafe  called  otherwise  Hyferick ,  or 
Hypochondriac k  Fits ,  or  Melancholy  :  But  the  moft 
common  Senfe  of  the  Word,  is  for  watry  Exha¬ 
lations  railed  up  either  by  the  Heat  of  the  Sun, 
the  Subterraneal,  or  any  other  accidental  Heat, 
Fire,  &c. 

Mr.  Halley ,  in  Philofophi'cal  Tranfattions,  N°  189. 

gives  an  Eftimate  of  the  Quantity  of  Vapours 

raifed  out  of  the  Sea  by  the  Warmth  of  the 

Sun,  by  an  Experiment  as  follows* 

We  took  a  Pan  (faith  he)  about  4  Inches  deep, 
and  7  or  9  Inches  in  Diameter,  in  which  we 
placed  a  Thermometer,  and  by  means  of  a  Pan  of 
Coals,  we  brought  the  Water  to  the  fame  Degree 
of  Heat  which  is  obferved  to  be  that  of  our  Air 
in  the  hotteft  Summers ;  the  Thermometer  nicely 
fhewing  it. 

Then  we  affixed  the  Pan  of  Water  with  the 
Thermometer  in  it  to  one  End  of  the  Beam  of  the 
Scales,  and  exadly  counterpoifed  it  with  Weights 
in  the  other  Scale ;  And  by  the  Application  or  Re¬ 
moval  of  the  Pan  of  Coals,  we  found  it  very  eafy 
to  maintain  the  Water  in  the  fame  precife  Degree 
of  Heat. 

Doing  thus,  we  found  the  Weight  of  the  Wa¬ 
ter  fenfibly  to  decreafe  ;  and  at  the  End  of  2  Hours 
we  obferved,  that  there  wanted  half  an  Ounce  of 
Troy ,  all  but  7  Grains,  or  233  Grains  of  Water, 
which  in  that  Time  had  gone  off  in  Vapour,  tho* 
one  could  hardly  perceive  it  to  fmoke,  and  the 
Water  was  not  fenfibly  warm. 

This  Quantity  in  fo  fhort  a  Time,  feemed  very 
confiderabie,  being  little  lefs  than  6  Ounces, in  24 
Hours,  from  fo  fmall  a  Surface  as  a  Circle  of  8 
Inches  Diameter. 

To  reduce  therefore  this  Experiment  to  an  ex¬ 
act  Calculus ,  and  to  determine  the  Thicknefs  of  that 
Skin  of  Water,  which  had  fo  evaporated,  I  ali'ume 
the  Experiment  alledged  by  Dr.  Edward  Bernard , 
to  have  been  made  in  the  Oxford  Society ,  viz. 
That  a  Cube-Foot  (EngVJh)  of  Water,  weighs 
exactly  76  Pounds  Troy.  This  divided  by  1728, 
the  Number  of  Inches  in  a  Foot,  will  give  253  } 
Grains,  or  half  an  Ounce,  13  j  Grains  for  the 
Weight  of  a  Cube-Inch  of  Water  ;  wherefore  the 
Weight  of  233  Grains  is  jj j,  or  35  Parts  of  38 
of  a  Cube-Inch  of  Water. 

Now  the  Area  of  the  Circle,  whofe  Diameter  is 
72  Inches,  is  49  Square  Inches;  by  which  divi¬ 
ding  the  Quantity  of  Water  evaporated,  viz. 
of  an  Inch,  the  Quote  or  jj,  fhew^s  that 

the  Thicknefs  of  the  Water  evaporated,  was  the 
Fifty- third  Part  of  an  Inch;  but  we  will  fuppofe 
it  only  the  Sixtieth  Part,  for  the  Facility  of  Cal¬ 
culation. 

If  therefore  Water  as  warm  as  the  Air  in  Sum¬ 
mer,  exhales  the  Thicknefs  of  a  fixtieth  Part  of  an 
Inch  in  two  Hours,  from  its  whole  Surface,  in 
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i  2  Hours  it  will  exhale  the  75  of  an  Inch  ;  which 
Quantity  will  be  found  abundantly  fufficient  to 
ferve  for  all  the  Rains,  Springs  and  Dews,  and  ac¬ 
count  for  the  Cafpian  Sea’s  being  always  at  a  Stand, 
neither  wafting  nor  overflowing ;  as  likewife  for 
the  Current  fa  id  to  fet  always  in  at  the  Streights  of 
Gibraltar ,  though  thofe  Mediterranean  Seas  re¬ 
ceive  fo  many  and  fo  confiderable  Rivers. 

To  eftimate  the  Quantity  of  Water  arifing  in 
Vapour  out  of  the  Sea,  I  think  I  ought  to  con- 
fider  it  only  for  the  Time  the  Sun  is  up  ;  for  that 
the  Dews  return  in  the  Night,  as  much  if  not 
more  Vapours  than  are  then  emitted  ;  and  in  Sum¬ 
mer,  the  Days  being  longer  than  twelve  Hours, 
this  Excefs  is  balanced  by  the  W'eaker  A&ion  of 
the  Sun,  efpecially,  when  arifing  before  the  Water 
be  warmed  : .  So  that  if  I  allow  75  of  an  Inch 
of  the  Surface  of  the  Sea,  to  be  raifed  per  Diem  in 
Vapours,  it  may  not  be  an  improbable  Conjecture. 

Upon  this  Suppofition  every  ten  Square  Inches 
of  the  Surface  of  the  Water  yields  in  Vapour  per 
Diem  a  Cube-Inch  of  Water ;  and  each  Square 
Foot  half  a  Wine-pint ;  every  Space  of  four  Foot 
Square,  a  Gallon  ;  a  Mile  Square,  6914  Tons; 
a  Square  Degree,  fuppos’d  of  69  Englijb  Miles, 
will  evaporate  33  Millions  of  Tons  :  And  if  the 
Mediterranean  be  eftimated  at  40  Degrees  long, 
and  four  broad,  Allowances  being  made  for  the 
Places  where  it  is  broader  by  thofe  where  it  is 
narrower  ('and  I  am  fure  I  guefs  at  the  leaft) 
there  will  be  160  Square  Degrees  at  Sea  ;  and 
confequently  the  whole  Mediterranean  muft  lofe 
in  Vapour  in  a  Summer’s  Day  at  leaft  5280 
Millions  of  Tons,  and  this  Quantity  of  Vapour, 
though  very  great,  is  as  little  as  the  Remains  of 
another  Caufe,  which  cannot  be  reduced  to  Rule, 

I  mean  the  Winds,  whereby  the  Surface  of  the 
Water  is  lick’d  up  fometimes  falter  than  it  exhales 
by  the  Heat  of  the  Sun  ;  as  is  well  known  to  thofe 
that  have  confidered  thofe  drying  Winds  which 
blow  fometimes. 

To  eftimate  the  Quantity  of  Water  the  Medi¬ 
terranean  Sea  receives  from  the  Rivers  that  fall 
into  it,  is  a  very  hard  Talk,  unlefs  one  had  the 
Opportunity  to  meafure  their  Channels  and  Velo¬ 
city  ;  and  therefore  we  can  only  do  it  by  allowing 
more  than  enough :  That  is,  by  prefuming  theie 
Rivers  greater  than  in  all  Probability  they  be,  and 
then  comparing  the  Quantity  of  W ater  voided  by 
the  Thames  with  that  of  thofe  Rivers  whofe  Wa¬ 
ters  we  delire  to  compute. 

/The  Mediterranean  receives  thefe  confiderable 
Rivers,  the  Iberus ,  the  Rhone ,  the  Tiber ,  the  Po , 
the  Danube ,  the  Neijler ,  the  Boryjihenes ,  the  Tanais 
and  the  Nile  ;  all  the  reft  being  of  no  great  Note, 
and  their  Quantity  of  Water  inconfiderable. 

Thefe  nine  Rivers  we  will  fuppofe  each  of 
them  to  bring  down  ten  times  as  much  Water  as 
the  River  of  Thames  ;  not  that  any  of  them  are 
fo  great  in  Reality,  but  to  comprehend  with  them 
all  the  fmall  Rivulets  that  fall  into  the  Sea,  which 
otherwife  I  know  not  how  to  allow  for. 

To  calculate  the  Water  of  the  Thames ,  I  .af¬ 
firm  e  that  at  Kingjlon- bridge,  where  the  Flood  ne¬ 
ver  reaches,  and  the  Water  always  runs  down  ; 
the  Breadth  of  the  Channel  is  1 00  Y ards,  and  its 
Depth  three,  it  being  reduced  to  an  Equality  ;  (in 
both  which  Suppolitions  I  am  fure  1  take  with 
the  moft.) 

Hence  the  Profile  of  the  Water  in  this  Place  is 
300  Square  Yards :  This  multiplied  by  48  Miles, 
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(which  I  allow  the  Water  to  run  in  24  Hours,  at 
two  Miles  an  Hour)  or  84480  Yards,  gives 
25344000  Cubick-Yards  of  Water  to  be  evacua¬ 
ted  every  Day  :  That  is  20300000  Tons  per 
Diem  :  And  I  doubt  not  but  in  the  Excefs  of  my 
Meafures  of  the  Channel  of  the  River,  I  have 
made  more  than  fufficient  Allowance  for  the  Wa¬ 
ters  of  the  Brent ,  the  Wandel ,  the  Lea,  and  Dar¬ 
t-vent ,  which  are  all  worth  Notice,  that  fall  into 
the  Thames  below  Kingjlon * 

Now  if  each  of  the  aforefaid  nine  Rivers  yield  / 
ten  times  as  much  Water  as  the  Thames  doth,  ’twill 
follow,  that  each  of  them  yield  but  203  Millions 
of  Tons  per  Diem ,  and  the  whole  nine  but  1827 
Millions  of  Tons  in  a  Day  ;  which  is  but  little 
more  than  one  Third  of  what  is  proved  to  be  rai¬ 
fed  in  Vapour  out  of  the  Mediterranean  in  Twelve 
Hours  Time. 

Now  what  becomes  of  this  Vapour  when  raifed, 
and  how  it  comes  to  pafs  that  the  Current  always 
fets  in  at  the  Mouth  of  the  Streights  of  Gibraltar , 
is  intended,  with  Leave,  for  a  farther  Entertain¬ 
ment  of  this  Honourable  Company. 

In  the  mean  Time,  it  is  needful  to  advertife 
the  Reader,  That  in  making  the  Experiment  here¬ 
in  mentioned,  the  Water  ufed,  had  been  halted 
to  the  fame  Degree  as  is  the  common  Sea-Wa¬ 
ter,  by  the  Solution  of  about  a  fortieth  Part  of  Salt. 

The  Quantity  of  Vapours  drawn  by  any  deter¬ 
minate  Heat  from  any  Quantity  of  Water  in  a 
determinate  Time,  is  always  proportionable  to  the 
Surface  of  that  Water:  So  that  from  the  double 
Surface  there  will  be  raifed  a  double  Quantity  of 
Vapour,  from  a  triple  Surface,  a  triple  Quantity,  Gfc. 

For  the  Manner  how,  and  the  Reafon  why  Va¬ 
pours  are  raifed  by  Heat,  Mr.  Halley  gives  the 
following  Account. 

He  hath  fhewed,  That  if  an  Atom  of  Water 
be  expanded  into  a  Shell  or  Bubble,  whofe  Dia¬ 
meter  fhall  be  ten  times  as  great  as  before,  fuch  an 
Atom  will  be  fpecifically  lighter  than  Air,  and 
will  rife  fo  long  as  that  Flatus  or  warm  Spirit,  which 
firft  feparated  it  from  the  Mafs  of  Water,  fhall  con¬ 
tinue  to  diftend  it  to  the  fame  Degree  ;  But  then 
that  Warmth  declining,  and  the  Air  growing  cooler, 
and  withal  fpecifically  lighter,  thefe  Vapours  will 
ftop  at  a  certain  Region  of  the  Air,  or  elie  de- 
fcend. 

If  therefore  it  fhould  be  fuppofed.  That  the 
whole  Earth  were  covered  with  W ater,  and  that 
the  Sun,  as  now,  fhould  make  his  Diurnal  Courfe 
round  it,  this  learned  Perfon  thinks,  That  the  Air 
would  be  impregnated  with  a  certain  Quantity 
of  Aqueous  Vapours,  which  it  would  retain  in  it 
like  Salts  diflolved  in  Water ;  and  that  the  Sun  in 
the  Day-time  warming  this  Air,  that  Part  of  the  At- 
mofphere  would  fuftain  a  greater  Proportion  of 
Vapours;  (as  warm  Water  will  hold  more  Salt 
diflolved  in  it  than  cold)  which,  on  the  Abfence 
of  the  Vapours  at  Night,  would  be  difcharged  in 
Dews. 

And  in  this  Cafe  he  concludes,  there  could  be 
no  Diverfity  of  Weather,  other  than  periodically 
every  Year  alike,  the  Mixture  of  all  Terreftrious, 
Saline,  and  Heterogeneous  Vapours  being  here  ex¬ 
cluded,  which  he  judges  to  be  when  varioufly 
compounded  and  driven  by  Winds,  the  Caufes  of 
thofe  various  Seafons  and  Changes  of  Weather 
which  we  now  find. 
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But  if  inftead  of  an  Earth  covered  all  over  with 
Water,  you  fuppofe  the  Sea  interlperfed  about 
wide  and  fpacious  T rafts  of  Land,  and  alfo  divi¬ 
ded  by  high  Ridges  of  Mountains,  fuch  as  the 
Pyrenean,  the  Alps,  and  the  Appenine  in  Europe  : 
‘Taurus,  Caucafus ,  Imaus,  &c.  in  Afia  ;  Mount  At¬ 
las,  and  the  Mountains  of  the  Moon  in  Africa :  And 
the  Andes  and  Apalatean  Mountains  in  America  ; 
each  of  which  far  furpafs  the  ufual  Height  to 
which  the  Aqueous  Vapours  of  themfelves  afeend, 
and  on  the  Tops  of  which  the  Air  is  fo  cold 
and  ratified,  as  to  retain  but  a  fmall  Part  of 
thofe  Vapours  which  are  brought  thither  by  the 
W  inds. 

The  Vapours  therefore  thus  rais’d  from  the  Sea, 
and  by  the  Winds  carried  over  the  Low- Lands  to 
thofe  Ridges  of  Mountains,  are  there  compelled 
by  the  Stream  of  the  Air,  to  mount  with  it  up  to 
their  Tops,  where  the  Water  prefently  precipitates, 
gleeting  down  by  the  Crannies  of  the  Stones ;  and 
Part  of  the  Vapour  entring  into  the  Caverns  of  the 
Hills,  the  Water  thereof  gathers  as  in  an  Alem- 
bick  in  the  Bafons  of  Stone  which  it  finds  ;  and 
thefe  being  once  full,  the  Overplus  of  the  Water 
runs  down  at  the  loweft  Place  of  the  Bafon,  and 
breaking  out  by  the  Sides  of  the  Hills,  forms  Single 
Springs. 

Many  of  which  running  down  by  the  Valleys 
or  Guts,  between  the  Ridges  of  the  Hills,  and 
after  uniting,  form  little  Rivulets  or  Brooks  $  and 
many  of  thefe  meeting  again  in  a  common  Chan¬ 
nel,  form  large  Rivers. 

And  in  this  Theory,  the  Author  faith,  he  was 
confirmed  by  Experience  at  St.  Helena  ;  where 
refiding  to  make  Celeftial  Obfervations,  the  Place 
being  about  800  Yards  above  the  Surface  of  the 
Sea,  there  was  every  Night  fuch  a  Condenfation, 
or  rather  Precipitation  of  the  Vapours,  as  that,  tho’ 
the  Sky  was  clear,  they  would  cover  every  half 
Quarter  of  an  Hour  the  Objedt-glafles  of  his  Te- 
lelcopes,  and  wet  his  Paper  fo  that  it  would  hardly 
bear  Ink  to  write  his  Obfervations.  P hilofophied 
Bran  factions,  N°.  192. 

The  Learned  Dr.  Woodward  fuppofes  the  great 
Abyfs  of  Water  in  the  Bowels  of  the  Earth  to  be 
the  Promptuary  from  whence  the  Water  of  Springs 
and  Rivers  is  chiefly  deduced  :  See  Springs. 

Mr.  Homberg ,  in  fome  Experiments  which  he 
hath  publifhed  in  the  Memoir es  de  Mathematique  Cf 
de  Phyfquc,  for  the  Month  of  May,  1693.  fays, 
That  the  moft  probable  Caufe  of  the  Elevation  of 
Vapours  in  general,  is  that  the  Fiery  or  .Ethereal 
Matter  firft  puts  the  fmall  Particles  of  the  Water 
into  an  Agitation,  and  then  mingles  itfelf  with  it ; 
which  Mixture  is  what  we  call  Vapours ;  this  being 
fpecifically  lighter  than  Air,  will  rife  in  it,  ’till  it 
come  to  fuch  an  Height,  as  that  the  Air  is  there  of 
the  fame  relative  Gravity  with  itfelf,  and  there 
it  will  fwim  about,  ’till  by  the  Motion  of  W  inds,  or 
other  Caufes,  its  Conftitution  is  broken,  and  fo 
the  watry  Parts  uniting  together  in  greater  Drops, 
it  defeends  in  Dew,  or  Rain :  Which  Notion 
differs  very  little  from  Mr.  Halley's.  Only  Hom¬ 
berg ,  by  an  Experiment  which  be  made  of  Evapo¬ 
ration  in  Vacuo,  concludes,  that  Air  is  not  necef- 
fary  to  the  firft  riling  of  Vapours,  but  only  to  the 
making  of  them  mount  up  on  high,  after  they  once 
are  brought  or  raifed  into  it. 

VARI,  with  Phyfteians,  little,  hard,  ruddy  Tu¬ 
mours,  whitifli  about  the  'Lips,  and  about  the  Size 


of  an  Hemp-feed,  freauently  appearing  on  the  Face 
and  Neck  of  young  People,  and  chiefly  fuch  as 
are  much  addicted  to  Venery. 

VARIABLE  QUANTITIES,  in  Fluxions, 
are  fuch  as  are  fuppofed  to  be  continually  increa- 
fing  or  decreafing ;  and  fo  do,  by  the  Motion  of 
their  Paid  Increafe  or  Decreafe,  generate  Lines, 
Area’s  or  Solidities. 

VARIANCE,  in  Law,  an  Alteration  or  Change 
of  Condition  in  a  Perfon  or  Thing,  after  fome 
Concern  or  Tran  faction  therewith. 

VARIATION,  or  Permutation  of  Quantities  ; 
is  the  changing  any  Number  of  given  Quantities, 
with  refpedt  to  their  Places.  See  Combination. 

VARIATION  is,  according  to  Tycho,  the  third 
Inequality  in  the  Motion  of  the  Moon  ;  and  arifes 
from  her  Apogceum ,  being  changed  as  her  Syftcm  is 
carried  round  the  Sun  by  the  Earth.  Bullialdus  calls 
this  the  Moon’s  Ref  exion,  exprefling  it,  That  her 
Apogceon  reflects  backwards  contrary  to  the  Order 
or  Succeflion  of  the  Signs,  by  reafon  of  which  the 
Angle  of  her  Eve  A  ion  is  fometimes  more,  and 
fometimes  lefs  than  it  would  appear  to  be,  by  con- 
fidering  only  the  two  other  Inequalities.  But  Tycho 
after  ts  this  Variation  to  be  never  lefs  than  40  Mi¬ 
nutes,  30  Seconds. 

Sir  lfaac  Newton  thinks  the  Variation  is  caufed 
partly  by  the  Elliptick  Form  of  the  Moon’s  Orbit, 
and  partly  by  the  Inequality  of  the  Moments  of 
the  Area  which  the  Moon  deferibes  by  a  Radius 
drawn  to  the  Earth.  This,  Prop.  29.  Book  3.  of 
his  Principia,  he  {hews  how  to  find;  and  fets 
it  at  a  middle  Rate,  to  be  35  Minutes,  9  Se¬ 
conds. 

VARIATION  of  the  Needle  and  Compafs ,  is  the 
Deviation,  or  Turning  of  the  Magtietical  Needle,  in 
the  Mariners  Compafs ,  from  the  true  North-point ; 
which  happens  more  or  lefs  in  moft  Places;  and 
is  commonly  called  by  Sea-men  the  North- Eafiing, 
or  North-Wejling  of  the  Needle. 

To  find  the  Variation  at  Sea. 

About  three  Flours  before  or  after  Noon,  having 
the  Sun’s  Declination,  his  Altitude ,  and  the  La¬ 
titude  of  the  Place,  find  his  true  Azimuth  (as  is 
directed  under  the  Word)  obferve  alfo  the  Sun's 
Magnetical  Azimuth ,  and  then  the  Differences  of 
thofe  two  Diftances  from  the  Meridian  is  the 
Variation  of  the  Compafs. 

The  fame  is  alfo  found  by  having  the  Sun’s  True 
and  Magnetical  Amplitude. 

For  if  the  Amplitudes  be  of  one  kind,  that  is, 
both  North,  or  both  South,  their  Difference  is  the 
Variation  :  But  if  of  different  kinds,  that  is  one 
North,  the  other  South,  their  Sum  is  the  Varia¬ 
tion. 

In  the  Practice  of  obferving  the  Variation,  it  is  as 
ufual  to  take  it  by  the  Amplitude  of  the  Rifing  and 
Setting  of  the  Sun,  when  his  Centre  appears  in  the 
vifible  Horizon  ;  whereas  he  ought  to  be  obferved 
when  his  under  Limb  is  ftill  above  the  Horizon 
about  two  Thirds  of  his  Diameter,  or  20  Minutes, 
becaufe  of  the  Refradtion,  and  the  Height  of  the 
Obferver’s  Eye  above  the  Surface  of  the  Water ; 
or  elfe  to  work  the  Amplitudes ,  as  the  Azitnuths , 
by  reckoning  the  Sun’s  Diftance  from  the  Zenith 
90  Degrees  36  Minutes.  This^  tho’  it  be  of  little 
Confequence  near  the  Equinoctial,  will  make  a 
great  Error  in  high  Latitudes,  where  the  Sun 
Rifes  and  Sets  obliquely. 

A  Table 


VAR 


VAR 


A  Table  of  the  V aviation  of  the  Compafs ,  as  it  hath  been  ob few  eel  in  divers 

Places ,  and  at  divers  Times. 


Names  of  Places. 


London , 


Paris , 


Uraniburg,  - -  * - -  - - - 

Copenhagen ,  - -  - - -  - 

Dantzick,  - - r —  •  ■- 

Montpelier,  -  - -  — 

Brejiy  . .  . .  - — 

[Rome,  — - -  - 

Bayonne ,  - - -  -  -  • — — 

Hudjon’s-Bay,  -  ■  — —  - 

Hu  dfon’s-Str  eights,  -  — — 

In  Baffin's- Bay,  at  Sir  Thomas  Smith’s  Sound, 

At  Sea,  -  -  « - 

At  Sea,  - -  - -  . 

At  Sea,  - -  -  - 

Cape  St.  Augujline,  - —  - 

At  Sea  off  the  Mouth  of  R.  Plat  ay  — 

Cape  Frio, 


At  the  Eaft  Entrance  of  Magellan- Str eights. 
At  the  Weft  Entrance  of  Magellan-Stre'ghts, 

Baldivia,  -  -  - -  - 

Cape  Augidhas ,  - - -  - 


At  Sea,  - -  - 

At  Sea,  - -  - 

At  Sea,  -  —  -  — 

St.  Helena ,  -  - - 

J.  Afcenfion , - - — 

Johanna ,  -  - - - 

Monbafa ,  -  — — —  - 

Zocatra ,  »■  -  - 

Aden ,  at  the  Mouth  of  the  Red-Sea , 

Diego  Roiz,  - -  - 

At  Sea,  -  -  • -  — 

At  Sea,  - -  - 

Bombay, - - - 

C.  Comorin ,  ■ - -  - - 

Ball  a  fore,  - -  * - 

Fort  St.  George,  - - - - 

Weft  Point  of  Java,  - - 

At  Sea,  - - -  -  - 

J.  St.  Paul,  . -  - 

At  Van  Diemens,  - - — 

At  New  Zealand,  - -  — 

At  Three  King  Ife  in  New-Ze aland, 
J.  Rotterdam  in  the  South-Sea, 

On  the  Coaft  of  New-  Guinea,  — 
At  the  Weft  Point  of  New- Guinea , 
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From  the  foregoing  Table  ' tis  obferved  by  the  Learned 
Capt.  Halley,  '  , 

1.  That  in  all  Europe ,  the  Variation  at  this 
Time  is  iTefl,  and  more  in  the  Eaftern  Parts  there¬ 
of  than  the  Weftern,  increafing  that  way. 

2.  That  on  the  Coaft  of  America ,  about  Virgi¬ 
nia^  New- England,  and  Newfoundland ,  the  Varia¬ 
tion  is  JVejlerly,  increafing  all  the  way  as  you  go 
Northerly  along  the  Coaft,  fo  as  to  be  above  20 
Degrees  at  Newfoundland ,  nearly  30  Degrees  in 
Hud  fin's- Streights,  and  not  lefts  than  57  Degrees 
in  Bafins-Bay :  And  that  as  you  fail  Eaftward 
from  this  Coaft  the  Variation  diminishes. 

Whence  it  is.  That  fomewhere  between  Europe 
and  the  North  Part  of  America ,  there  muft  be  an 
Eafterly  Variation,  or  at  no  Variation. 

3.  That  on  the  Coaft  of  Brazil ,  there  is  Eaft 
Variation,  increafing  as  you  go  to  the  Southward, 
fo  as  to  be  12  Degrees  at  Cape  Frio ,  and  20  Degr. 
and  half  over-againft  R.  Plata  ;  and  thence  failing 
South-wefterly  to  the  Streights  of  Magellan ,  it 
decreafes  17  Degrees,  and  at  the  Weft  Entrance 
about  1 4  Degrees. 

4.  That  to  the  Eaftward  of  Brazil ,  this  Eafterly 
Variation  decreafes,  fo  as  to  be  very  little  at 
St.  Helena  and  Afcenfion,  and  to  be  quite  gone, 
and  the  Compafs  Point  true  about  1  8  Degrees  of 
Longitude  Weft  from  the  Cape  of  Good  Hope. 

That  to  the  Eaftward  of  the  aforefaid  Places, 
a  Weftward  Variation  begins,  and  governs  in  all 
the  Indian  Sea,  arifing  to  1  8  Degrees  under  the 
Equator,  about  the  Meridian  of  the  Northern  Part 
of  Madagafiar ;  and  27  Degrees  and  a  half  in  39 
Degrees  South  Latitude,  near  the  fame  Meridian  : 
Eafterly  from  thence,  the  Weft  Variation  decreafes, 
fo  as  to  be  not  much  above  8  Degrees  at  Cape.  Co¬ 
morin,  and  about  3  Degrees  upon  the  Coaft  of 
‘Java  ;  and  about  the  Molucca  I /lands  to  be  quite 
gone  ;  as  alfo  a  little  to  the  Weftward  of  Van  Die¬ 
men's  Land. 

6.  That  to  the  Eaftward  of  the  Molucca's  and 
Van  Diemen's  Land ,  in  South  Latitude,  there  arifes 
another  Eafterly  Variation,  which  feems  not  fo 
great  as  the  former,  nor  of  fo  large  Extent  ;  for 
that  at  the  Ifland  Rotterdam ,  it  is  fenfibly  lefs  than 
upon  the  Eaft  Coaft  of  New  Guinea  ;  and  at  the 
Rate  it  decreafes,  it  may  well  be  fuppofed,  that 
about  20  Degrees  further  Eaftward,  or  225  De¬ 
grees  Eaft  Longitude  from  London ,  in  the  Latitude 
of  20  Degrees  South,  a  Wefterly  Wind  begins. 

7.  That  the  Variation  taken  at  Baldlvia ,  and  at 
the  Weft  Entrance  of  the  Streights  of  Magellan, 
fhews,  That  the  Eaft  Variation,  noted  in  the  third 
Obfervation,  is  decreafing  a-pace  ;  and  that  it  can¬ 
not  well  extend  many  Degrees  into  the  South  Sea , 
from  the  Coaft  of  Peru  and  Chili,  leaving  Room 
for  a  fmall  Wefterly  Variation  in  that  Trad.  of 
the  unknown  World  that  lies  in  the  mid- way  be¬ 
tween  Chili  and  New  Zealand,  and  between  Hounds 
IJland  and  Peru. 

8.  That  in  failing  North- weft  from  St.  Helena 
by  Afcenfion,  as  far  as  the  Equator,  the  Variation 


continues  very  fmall  Eafterly,  and  as  it  were,  con- 
ftantly  the  fame  ;  fo  that  in  this  Part  of  the  World, 
the  Courfe*  wherein  there  is  no  Variation,  is  evi¬ 
dently  no  Meridian,  but  rather  North-weft. 

9.  That  the  Entrance  of  Hudfon'  s-Str eights,  and 
the  Mouth  of  R.  Plata,  being  nearly  under  the 
fame  Meridian,  at  the  one  Place  the  Needle  varies 
29  Degrees  and  a  half  Weft  ;  at  the  other  20  De¬ 
grees  and  a  half  Eaft. 

Whence  ’tis  concluded, 

That  the  vahole  Globe  of  the  Earth  is'  one  great 
Magnet ,  havng  four  Magnctical  Poles,  or  Points  of 
Attraction,  near  each  Pole  of  the  Equator  two  ;  and 
that  in  thofe  Parts  of  the  IVorld  zvhicb  lie  near  adja¬ 
cent  to  any  one  of  thofe  Magnetical  Poles,  the  Needle 
is  govern'd  thereby,  the  near  eft  Pole  being  always  pre¬ 
dominant  over  the  more  remote. 

And  he  conjectures,  That  the  Pole,  which  is  at 
prefent  neareft  to  us,  lies  in  or  near  the  Meridian 
of  the  Land's- End  of  England,  and  not  above  7  De¬ 
grees  from  the  Ar Click  Pole  ;  by  this  Pole  the  Va¬ 
riations  in  allAwr^and  Tartary ,  and  the  North  Sea , 
are  principally  govern’d  ;  tho’  with  regard  to  the 
other  Northern  Poles,  whofe  Situation  is  in  the  Me¬ 
ridian  paffing  about  the  Middle  of  California,  and 
about  1 5  Degrees  from  the  North  Pole  of  the 
World;  to  this  the  Needle  has  chiefly  refpeCl  in 
all  the  North  America,  and  in  the  two  Oceans  on 
either  Side  thereof,  from  the  Azores  Weft  wards  to 
Japan,  and  farther. 

The  two  Southern  Poles  are  rather  farther  di- 
ftant  from  the  South  Pole  of  the  World  :  The  one 
about  16  Degrees  therefrom,  in  a  Meridian  fome 
20  Degr.  to  the  Weftward  of  Magellan's  Streights , 
or  95  Degrees  Weft  from  London  ;  this  commands 
the  Needle  in  all  South  America,  in  the  Pacifck  Sea , 
and  the  greateft  Part  of  the  Ethiopick  Ocean. 

The  fourth  and  laft  Pole  feems  to  have  the  great- 
eft  Power,  and  largeft  Dominions  of  all,  as  it  is 
the  moft  remote  from  the  Pole  of  the  World,  be¬ 
ing  little  lefs  than  20  Degrees  diftant  therefrom, 
in  the  Meridian  which  pafles  through  New  Holland 
and  the  Ifland  Celebes  about  120  Degrees  Eaft 
from  London  -,  this  Pole  is  predominant  in  the 
South  Part  of  Africa,  in  Arabia ,  and  the  Red  Sea , 
in  Perfia,  India,  and  its  Iflands ;  and  all  over  the 
Indian  Sea,  from  the  Cape  of  Good  Hope  Eaft  wards, 
to  the  middle  of  the  great  South  Sea  that  divides 
Afia  from  America. 

'Phis  feems  to  be  the  prefent  Difpofition  of  the 
Magnetical  Vertue  throughout  the  whole  Globe  of 
the  Earth  :  It  remains  to  fhew  how  this  Hypothe- 
fis  makes  out  all  the  Variations  that  have  been  ob- 
ferv’d  of  late ;  and  how  it  anfwers  to  the  feveral 
Remarks  drawn  from  the  Table. 

And  firft,  it  is  plain  that  (our  European  North 
Pole  being  in  the  Meridian  of  the  Lands-end  of  Eng¬ 
land)  all  Places  more  Eafterly  than  that,  will  have 
it  on  the  Weft-fide  of  their  Meridian  ;  and  confe- 
quently  the  Needle  refpeCting  it  with  its  Nor¬ 
thern  Point,  will  have  a  Wefterly  Variation,  which 
wTill  ftill  be  greater  as  you  go  to  the  Eaftwards, 
till  you  come  to  fome  Meridian  of  Rufjia,  where 
’twill  be  greateft,  and  from  thence  decreafe  again. 
Thus  at  Brejl  the  Variation  being  but  1  Degree  and 
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3  Quarters  at  London  4  Degrees  and  a  half ;  but 
at  Dantzick  7  Degrees  Welt.  To  the  Wellward 
of  the  Meridian,  of  the  Lapd’s-End  the  Needle 
ought  to  have  an  Eafterly  Variation  ;  were  it  not 
that  (by  approaching  the  American  Northern  Pole, 
which  lies  on  the  Weft-fide  of  the  Meridian,  and 
feejns  to  be  of  greater  force  than  this  other)  the 
Needle  is  drawn  thereby  Weft  ward,  lb  as  to  coun¬ 
ter-balance  the  Direction  .given  by  the  European 
Pde,  and  .to  make  a  fmall  Weft  Variation  in  the 
Meridian,  of  the  Land’ s- End  itfelf.  Yet  about  the 
Meridian  of  the  Ifle  Tercera,\ is  fuppoleci  our  near- 
eft  Pole  may  fo  far  prevail,  as  to  give  the  Needle 
a  .little  Turn  to  the  Eaft,  tho’  but  for  a  very  little 
Space,  the  Counter-balance  of ,  thole  two  Poles 
permitting  no  conliderable  Variation  in  all  the  Ea- 
ftern  part  of. the  Atlantic!  Ocean ,  nor  upon  the 
Weft  Coaft  of  England  and  Ireland ,  France ,  Spain , 
and  Barbary :  But  to  the  Wellward  of  the  Azores , 
the.  Power  of  the  American  Pole  overcoming  that 
of  the  European ,  the  Needle  has  chiefly  refpedt 
thereto  ;  and  turns  Hill  more  and  more  towards 
it,  as  you  approach  it.  Whence  it  comes  to  pais, 
that  on  the  Coaft  of  Virginia ,  New- England,  New¬ 
foundland,  and  in  Hud/oAs-Str eights,  the  Variati¬ 
on  is  Wellward  j  that  it  increafes  as  you  go  from 
thence  towards  Europe ,  and  that  it  is  lefs  in  Virgi¬ 
nia  and  New- England,  than  in  Newfoundland  and 
Hudfon’s  S freights. 

This  Wefterly  Variation  again  decreafes  as  you 
pafs  over  the  North  America ;  and  about  the  Meri¬ 
dian  of  the  middle  of  California,  the  Needle  again 
points  due  North  ;  and  from  thence  Wellward  to 
Tedzo  and  Japan ,  ’tisfuppofed  the  Variation  is  Ea¬ 
fterly,  and  half  Sea  over,  not  lefs  than  15  Degrees : 
And  that  this  Eaft  Variation  extends  over  Japan, 
Tedzo,  Eajl-Tartary,  and  part  of  China,  ’till  it  meet 
with  the  Wefterly,  which  is  governed  by  the  Eu¬ 
ropean  North  Pole,  and  which  is  thegreateft  fome- 
where  in  Rujfia. 

Towards  the  South  Pole  the  Effedl  is  much  the 
fame,  only  that  here  the  South  Point  of  the  Needle 
is  attracted. 

Hence  it  will  follow,  That  the  Variation  on  the 
Coaft  of  Brazil,  at  the  River  of  Plate,  and  fo  on 
to  the  Str eights  of  Magellan-,  fhould  be  Eafterly, 
if  we  fuppoie  a  Magnetical  Pole  fituated  about  20 
Degrees  more  Wefterly  than  the  Str  eights  of  Ma¬ 
gellan.  And  this  Eafterly  Variation  doth  extend 
Eaftward  over  the  greateft  part  of  the  Ethiopick 
Sea,  ’till  it  be  counterpoiz’d  by  the  Virtue  of  the 
other  Southern  Pole  ;  as  it  is  about  mid-way  be¬ 
tween  the  Cape  of  Good  Hope  and  the  Ifles  of  Tri- 
Jlan  d'  Acuntia. 

From  thence  Eaftwards  the  Afian  South  Pole 
becoming  prevalent,  and  the  South  Point  of  the 
Needle  being  attradled  thereby,  there  arifes  a 
Weft  Variation  very  great  in  Quantity  and  Extent, 
becaufe  of  the  great  Diftance  of  this  Magnetical 
Pole  of  the  World. 

Hence  it  is,  that  all  the  Indian  Sea,  as  far  as 
Hollandia  Nova,  and  farther,  there  is  conftantly 
Weft  Variation ;  and  that  under  the  Equator  it 
felf,  it  arifes  to  no  lefs  than  1 3  Degrees,  where 
’tis  moil. 

About  the  Meridian  of  the  Mand  of  Celebes,  be¬ 
ing  like  wife  that  of  this  Pole,  this  Wefterly  Varia¬ 
tion  ceafes,  and  an  Eafterly  begins,  which  reaches 
to  the  middle  of  the  South  S,ea,  between  the  mid¬ 
dle  of  Zelandia  Nova  and  Chili,  leaving  room  for  a 
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fmall  Weft  Variation  governed  by  the  American 
South  Pole. 

From  all  this  it  appears.  That  the  Direction  of 
the  Needle  in  the  Temperate  and  the  Frigid  Zone, 
depends  chiefly  upon  the  Counterpo.ife  of  the  Forces 
of  two  Magnetical  Poles  of  the  fame  Nature:  As 
alfo  how  it  is,  that  under  the  fame  Meridian  the 
Variation  fhould  be  in  one  place  29  Degrees  and  a 
half  Weft,,  and  in  another  20  Degrees  and  a  half 
Eaft. 

In  the  Torrid  Zone,  and  particularly  under  the 
Equinoctial,  refpedl  muft  be  had  to  all  four  Poles, 
and  their  Pofitions  well  confider'd  ;  o’therwife  it 
will  not  be  eafy  to  determine  what  Variations  {hall 
be,  the  neareft  Pole  being  always  ftrongeft ;  yet 
not  fo  as  not  to  be  counter-balanced  fometimes 
by  the  united  Forces  of  two  more  remote  j  as  is 
noted  in  the  eighth  Obfervalion,  that  in  failing 
from  St.  Helena,  by  the  Ifle  of  Afcenfon,  to  the 
Equator,  on  the  North-weft  Courfe,  the  Variation 
is  very  little  Eafterly,  and  in  that  whole  Tract 
unalterable,  becaufe  that  the  South  American  Pole 
(which  is  conliderably  the  neareft  in  the  aforefaid 
Places)  requiring  a  great  Eafterly  Variation,  & 
counterpoiz’d  by  the  contrary  Attraction  of  the 
North  American ,  and  the  Afian  South  Pole ;  each 
whereof  fingly  ar<^  in  thefe  Parts,  weaker  than 
the  American  South  Pole ;  and  upon  the  North- 
weft  Courfe,  the  Diftance  from  this  latter  is  very 
little  varied ;  and  as  you  recede  from  the  Afian 
South  Pole,  the  Balance  is  Hill  preferv’d  by  accefs 
towards  the  North  American  Pole.  In  this  Cafe  no 
notice  is  taken  of  the  European  North  Pole ;  its 
Meridian  being  little  removed  from  thofe  of  thefe 
Places,  and  of  itfelf  requiring  the  fame  Variations 
we  here  find. 

After  the  fame  manner  you  may  proceed  to  de¬ 
termine  the  Variations  in  other  places,  under  and 
near  the  Equator. 

All  this  feems  very  much  to  confirm  the  afore¬ 
faid  Hypothefis ,  That  there  are  in  the  Earth four fuch 
Magnetical  Points ,  or  Poles ,  which  occafion  the  great 
Variety,  and feeming  Irregularity ,  which  is  obferved 
in  the  Variation  of  the  Cotnpafs. 

But  to  calculate  exactly  what  it  is,  in  any  Place 
afligned,  is  not  as  yet  done,  nor  is  it  determined  in 
what  Proportion  the  attractive  Power  decreafes, 
as  you  remove  from  the  Pole  of  the  Magnet  ;  as 
alfo  the  Change  of  the  Variation,  and  at  what  Rate, 
is  not  yet  perfectly  difeovered. 

From  the  foregoing  Table,  it  fhould  feem,  that 
all  the  Magnetical  Poles  had  a  Motion  Wellward  ; 
but  if  it  be  fo,  ’tis  evident,  that  it  is  not  a  Rota¬ 
tion  about  the  Axis  of  the  Earth  ;  for  then  the  Va¬ 
riations  would  continue  the  fame,  in  the  fame  Pa¬ 
rallel  of  Latitude  (the  Longitude  only  changed)  as 
much  as  the  Motion  of  the  Magnetical  Poles : 
But  the  contrary  is  found  by  Experience  ;  for 
there  is  no  where  in  the  Latitude  of  5 1  and  an 
half  North,  between  England  and  America,  a  Va¬ 
riation  of  1 1  Degrees  Eaft,  at  this  Time  ;  as  it  was 
once  here  at  London.  Wherefore  it  feems  that  our 
European  Pole  is  grown  nearer  the  Pole  Artlick 
than  it  was  heretofore ;  or  eli'e  that  it  has  loft 
part  of  its  Virtue. 

But  whether  thefe  Magnetick  Poles  move  alto¬ 
gether  with  one  Motion,  or  with  fevcral,  whether 
equally,  or  unequally ;  whether  circular,  or  li- 
bratory  :  If  circular,  about  what  Centre  ;  if  libra- 
tory,  after  what  manner,  are  things  yet  unknown, 
8  0  ’  In 
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In  Philof  Tranf.  N°.  195.  Capt.  Halley  brings  the 
following  Hypothecs,  accounting  for  this  Varia¬ 
tion,  and  folving  all  its  Phanornenas ;  which  is 
thus : 


He  reckons  the  external  Parts  of  the  Globe  as 
the  Shell,  and  the  internal  as  a  Nucleus ,  or  inner 
Globe,  included  within  ours,  with  a  fluid  Medium 
between,  which  having  the  fame  common  Centre 
and  Axis  of  Diurnal  Rotation,  may  turn  about 
with  our  Earth  each  24  Hours  ;  only  th:s  outer 
Sphere  having  its  turbinating  Motion,  feme  fmall 
Matter  either  fwifter  or  flower  than  the  internal 
Ball.  And  a  very  minute  Difference  in  Length  of 
T ime,  by  many  Repetitions,  becomes  fenfible  ;  the 
internal  Parts  will  by  degrees  recede  from  the  ex¬ 
ternal  ;  and  not  keeping  pace  with  one  another, 
will  appear  gradually  to  move,  either  Eaftward  or 
Weftward,  by  the  Difference  of  their  Motions. 

Now  fuppofmg  fuch  an  internal  Sphere  having 
fuch  a  Motion,  the  two  great  Difficulties  in  the 
former  Hypothefis  is  eafily  folv’d  :  For  if  this  ex¬ 
terior  Shell  of  Earth  be  a  Magnet,  having  its  Poles 
at  a  diftance  from  the  Poles  of  Diurnal  Rotation  ; 
and  if  the  internal  Nucleus  be  likewife  a  Magnet, 
having  its  Poles  in  two  other  Places  diftant  alfo 
from  the  Axis ;  and  thefe  latter,  by  a  gradual  and 
flow  Motion,  change  their  Place  in  refped  of  the 
External ;  we  may  then  give  a  reafonable  Ac¬ 
count  of  the  four  Magnetical  Poles  aforemention’d, 
as  likewife  of  the  Changes  of  the  Needle’s  Varia¬ 
tions. 

The  Period  qf  this  Motion  being  wonderful 
great,  and  there  being  hardly  an  hundred  Years 
fince  thefe  Variations  have  been  duly  obferv’d,  it 
will  be  very  hard  to  bring  this  Hypothefis  to  a  Cal¬ 
culus,  efpecially  fince,  tho’  the  Variations  do  in- 
creafe  and  decreafe  regularly  in  the  fame  Place, 
yet  in  differing  Places,  at  no  great  Diftance,  there 
are  found  fuch  cafual  Changes  thereof,  as  can  no 
ways  be  accounted  for  by  a  regular  Hypothefis,  as 
depending  upon  the  unequal  and  irregular  Diftri- 
bution  of  the  Magnetical  Matter  within  the  Sub- 
ftance  of  the  external  Shell  or  Coat  of  the  Earth, 
which  defied  the  Needle  from  the  Pofition  it 
would  acquire  from  the  Effed  of  the  general  Mag- 
netifm  of  the  whole. 

Of  this,  the  Variations  at  London  and  Paris  give 
a  notable  Inftance  ;  for  the  Needle  has  been  con- 
ftantly  about  1  \  more  Eafterly  at  Paris  than  at 
London  :  Tho’  it  be  certain,  that  according  to  the 
general  Effed,  the  Difference  ought  to  be  con¬ 
trary  way;  notvvithftanding  which,  the  Variations 
in  both  Places  do  change  alike. 

Hence,  and  from  fome  other  Things  of  like  Na¬ 
ture,  it  feems  plain,  that  the  two  Poles  of  the  ex¬ 
ternal  Globe  are  fix’d  in  the  Earth,  and  that  if  the 
Needle  were  wholly  govern’d  by  them,  the  Varia¬ 
tions  thereof  would  be  always  the  fame,  with  fome 
Irregularities  upon  the  Account  but  juft  now  men¬ 
tion’d.  But  the  internal  Sphere  having  fuch  a  gra¬ 
dual  Tranflation  of  its  Poles,  does  influence  the 
Needle,  and  diredt  it  varioufly,  according  to  the 
Refult  of  the  attradive  or  diredive  Power  of  each 
Pole ;  and,  confequently,  there  muff;  be  a  Period  of 
the  Revolution  of  this  internal  Ball ;  after  which, 
the  Variations  will  return  again  as  before.  But 
if  it  fhall  in  future  Ages  be  obferved  otherwife, 
we  muft  then  conclude,  that  there  are  more  of 
thefe  internal  Spheres,  and  more  Magnetical  Poles 


than  Four,  which,  at  prefent,  we  have  not  a  fuf- 
ficient  Number  of  Obfervations  to  determine,  and 
particularly  in  that  vaft  Mer  del  Zur ,  which  oc¬ 
cupies  fo  great  a  Part  of  the  whole  Surface  of  the 
Earth. 

If  then  two  of  the  Poles  be  fix’d,  and  two 
moveable,  it  remains  to  afeertain  which  they  are 
that  keep  their  Place.  And  it  were  to  be  wifh’d 
we  had  the  the  Experience  of  another  Century  of 
Years  to  found  our  Conclufions  upon  :  Yet  he' 
thinks  it  may  be  fafely  determined,  that  our  Eu¬ 
ropean  North  Pole  (which  is  fuppofed  to  be  near  the 
Meridian  of  the  Land's-End  of  England ,  and  about 
7  Deg.  therefrom)  is  that  that  is  moveable  of  the 
two  Northern  Poles,  and  that  that  has  chiefly  influ¬ 
enced  the  Variations  in  thefe  Parts  of  the  World  : 
For  in  Hudforis-Bay ,  which  is  under  the  Diredion 
of  the  American  Pole ,  the  Change  is  not  obferv’d 
to  be  near  fo  faft  as  in  thefe  Parts  of  Europe ,  tho* 
that  Pole  be  much  farther  removed  from  the 
Axis. 

As  to  the  South  Poles ,  he  takes  the  Afan  Pole , 
which  he  places  about  the  Meridian  of  the  Ifland 
Celebes  to  be  fixed,  and  confequently  the  Ame¬ 
rican  Pole  to  move,  from  the  like  Obfervation  of 
the  flow  Decreafe  of  the  Variation  on  theCoaft  of 
Java ,  and  near  the  Meridian  of  the  Afan  Pole ; 
tho’  he  owns  to  have  no  Account  of  the  Effeds  of 
the  the  other  beyond  Magellan  Streights. 

This  being  granted,  ’tis  plain,  that  the  fixed 
Poles  are  the  Poles  of  this  external  Shell  or  Cor¬ 
tex  of  the  Earth ;  and  the  other  two  the  Poles  of 
the  Magnetical  Nucleus ,  included  and  moveable 
within  the  other.  It  likewife  follows,  that  this 
Motion  is  Weft  wards  ;  and,  by  Confequence,  that 
the  aforefaid  Nucleus  has  not  precifely  attain’d  the 
fame  Degree  of  Velocity  with  the  exterior  Parts 
in  their  diurnal  Revolutions;  but  fo  very  nearly 
equals  it,  that  in  365  Revolves,  the  Difference  is 
fcarce  fenfible. 

This  is  fuppofed  to  arife  from  the  Impulfe 
whereby  th's  diurnal  Motion  was  imprefs’d  on  the 
Earth,  being  given  to  the  external  Parts,  and  from 
thence,  in  time,  communicated  to  the  internal  ; 
but  not  fo,  as  perfedfly  to  equal  the  Velocity  of 
the  firft  Motion  imprefs’d  on,  and  ftill  eonferv’d 
by  the  fuperficial  Parts  of  the  Globe. 

As  to  the  Quantity  of  this  Motion,  it  is  impoffi- 
ble  to  define  it,  both  from  the  Nature  of  this  kind 
of  Obfervation,  which  cannot  be  very  accurately 
perform’d  ;  as  alfo,  from  the  fmall  Time  thefe  Va¬ 
riations  have  been  obferv’d,  and  their  Change  dis¬ 
cover’d.  It  appears  by  all  Circumftances,  that  its 
Period  is  of  many  Centuries  of  Years,  and  as  far  as 
may  be  colleded  from  the  Change  of  the  Place, 
where  there  was  no  Variation,  by  reafon  of  the 
Equilibrium  of  the  two  Southern  Magnetical  Poles, 
viz.  from  Cape  d’  Agulhas ,  to  the  Meridian  of  St. 
Helena  (which  is  about  23  Deg.  in  about  90  Years) 
and  of  the  Place  where  the  Wefterly  Variation  is  in 
its  greateft  Defied  ion,  being  about  half  fo  much, 
viz.  from  the  Ifle  of  Diego  Roiz ,  to  the  South-weft 
Parts  of  Madagafcar ;  we  may  with  fome  Reafon 
ccnjedure,  that  the  American  Pole  has  moved 
Weftward  46  Deg.  in  that  Time,  and  that  the 
whole  Period  thereof  is  perform’d  in  700  Years,  or 
thereabouts:  So  that  the  nice  Determination  of 
this,  and  of  feveral  other  Particulars  in  the  Ma°-- 
netick  Syftem,  is  referv’d  for  Pofterity ;  all  that 
we  can  hope  to  do,  is  to  leave  behind  us  Obferva¬ 
tions  that  may  be  confided  in,  and  to  propefe  Hy¬ 
potheses 
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pothefes  which  After-ages  may  examine,  amend, 
and  refute. 

Thus,  in  order  to  explain  the  Change  of  the  Va - 
nations ,  we  have  adventured  to  make  the  Earth 
hollow,  and  to  place  another  Globe  within  it; 
not  but  that  there  may  be  feveral  Objections  a- 
gainft  it  ;  as. 

That  there  is  no  Inftance  in  Nature  of  the  like 
Thing. 

That  if  there  was  fuch  a  mid  lie  Globe,  it 
would  not  keep  its  Place  in  the  Centre,  but  be  apt 
to  deviate  therefrom,  and  might  poffibly  chock 
againft  the  concave  Shell,  to  the  Ruin,  or  at  leaft 
Endamaging  thereof. 

That  the  Water  of  the  Sea  would  perpetually 
leak  through,  unlefs  we  fuppofe  the  Cavity  to  be 
full  of  Water* 

That  were  it  poffible,  yet  it  does  not  appear 
What  Ufe  fuch  an  inward  Sphere  can  be  of,  being 
{hut  up  in  eternal  Darknefs,  and  therefore  unlit 
for  the  Production  of  Animals,  or  Plants  ;  with 
many  more  Objections,  according  to  the  Fate  of 
all  fuch  new  Propolitions. 

To  thefe  it  may  be  briefly  anfwer’d,  That  the 
Ring  environing  the  Globe  of  Saturn,  is  a  nota¬ 
ble  Inftance  of  this  kind,  as  having  the  fame  com¬ 
mon  Centre,  and  moving  along  with  the  Planet, 
without  fenfibly  approaching  him  on  one  fide  more 
than  on  the  other.  And  if  this  Ring  were  turned 
on  one  of  its  Diameters,  it  would  then  defcribe 
fuch  a  concave  Sphere  as  this  external  one  is  fup- 
pofed  to  be.  And  fince  the  Ring  in  any  Pofition 
given,  would  in  the  fame  manner  keep  the  Centre 
of  Saturn  in  its  own,  it  follows,  That  fuch  a  con¬ 
cave  Sphere  may  move  with  another  included  in  it, 
having  the  fame  common  Centre:  Nor  can  it  well 
be  fuppofed  other  wife,  confidering  the  Nature  of 
Gravity  ;  for  Ihould  thefe  Globes  be  adjufted  once 
to  the  fame  common  Centre,  the  Gravity  of  the 
Parts  of  the  Concave  would  prefs  equally  towards 
the  Centre  of  the  inner  Ball ;  which  Equality  muft 
neceflarily  continue  till  fome  external  Force  difturb 
it,  which  is  not  eafy  to  imagine  in  this  Cafe.  And 
perhaps,  this  might  be  more  intelligibly  exprefs’d, 
by  faying,  That  the  inner  Globe  being  pofited  in 
the  Centre  of  the  Exterior,  muft  neceflarily  afcend 
which  way  foever  it  moves ;  that  is,  it  muft  over¬ 
come  the  Force  of  Gravity  prefling  towards  the 
common  Centre,  by  an  Impulfe  it  muft  receive 
from  fome  outward  Agent.  But  all  outward  Ef¬ 
forts  being  fufficiently  fenced  againft,  by  the  Shell 
that  lurrounds  it,  it  follows,  that  this  Nucleus ,  be¬ 
ing  once  fix’d  in  the  common  Centre,  muft  always 
there  remain. 

As  to  the  Leaking  of  the  Water  through  this 
Shell,  when  once  a  Pafiage  fhall  be  found  for  it  to 
run  through,  is  confefs’d  to  be  an  Objection  feem- 
ingly  of  Weight;  but  by  confidering  how  rightly 
great  Beds  of  Chalk  or  Clay,  and  much  more  Stone, 
do  hold  Water,  and  even  Caves  arch’d  with  Sand, 
no  Man  can  doubt  but  the  Wifdom  of  the  Creator 
has  provided  for  the  Microcofm,  by  many  more 
Ways  than  can  be  either  imagin’d  or  exprefs’d; 
efpecially  fince  we  fee  the  admirable  and  innume¬ 
rable  Contrivances  wherewith  each  worthlefs  Indi¬ 
vidual  is  furnifh’d,  both  to  defend  it  felf,  and  pro¬ 


pagate  its  Species.  What  Curiofity  in  the  Stru¬ 
cture  ;  what  Accuracy  in  the  Mixture  and  Compo-' 
fition  of  the  Parts  ought  not  we  to  expedt  in  the 
Fabrick  of  this  Globe,  made  to  be  the  lafting  Ha¬ 
bitation  of  fo  many  various  Species  of  Animals,  in 
each  of  which,  there  want  not  many  Inftances  that 
manifeft  the  boundlefs  Power  and  Goodnefs  of  their 
Divine  Author ;  and  can  we  then  think  it  a  hard 
Suppofition,  that  the  internal  Parts  of  this  Bubble 
of  Earth  fhould  be  replete  with  fuch  Saline  and  Vi - 
triolick  Particles,  as  may  contribute  to  PetrefaCfion, 
and  difpofe  the  tranfuding  Water  to  {hoot  and  co¬ 
agulate  into  Stone,  fo  as  continually  to  fortify, 
and,  if  need  were,  to  confolidate  any  Breach  or 
Flaw  in  the  concave  Surface  of  the  Shell. 

And  perhaps  this  may  not  without  reafon  be  fup¬ 
pofed  to  be  the  final  Caufe  of  the  Admixture  of 
the  magnetical  Matter  in  the  Mafs  of  the  terre- 
ft rial  Parts  of  our  Globe,  viz.  To  make  good  and 
maintain  the  concave  Arch  of  this  Shell  :  For,  by 
what  the  excellent  Sir  If.  Newton  has  fhewn  in  his 
Principia  Philojophia ,  it  will  follow,  that  accord¬ 
ing  to  the  general  Principle  of  Gravity,  vifible 
throughout  the  whole  Univerfe,  of  thofe  Particles 
that  by  Length  of  Time,  or  other  wife,  fhall  moul¬ 
der  away,  or  become  loofe  on  the  concave  Surface 
of  the  external  Sphere,  would  fall  in,  and  with 
great  Force  defcend  on  the  internal,  unlefs  thofe 
Particles  were  of  another  fort  of  Matter,  capable 
by  their  ftronger  Tendency  to  each  other,  to  fufpend 
the  Force  of  Gravity ;  but  no  other  Subftance  is 
known  capable  of  fupporting  each  other  by  their 
mutual  Attra&ion,  but  the  Magnetical  ;  and  thefe 
we  fee  miraculoufly  to  perform  that  Office,  even 
where  the  Power  of  Gravity  has  its  full  Efledl  ; 
much  more  within  the  Globe,  where  it  is  weaker. 
Why  then  may  we  not  fuppofe  thefe  faid  Arches 
to  be  lined  throughout  with  a  magnetical  Matter, 
or  rather,  to  be  one  great  concave  Magnet,  whofe 
two  Poles  are  the  Poles  we  have  before  obferv’d 
to  be  fix’d  in  the  Surface  of  our  Globe. 

Another  Argument  favouring  this  Hypothefis,  is 
drawn  from  a  Propofition  of  the  fame  Sir  Ifaac 
Newton ,  where  he  determines  the  Force  wherewith 
the  Moon  moves  the  Sea  in  producing  the  Tides ; 
his  Words  are,  Denftas  Luna  efi  ad  denfitatem 
Terra  ut  680  ad  387,  feu  9  ad  5  quam  pr oxime* 
EJl  igitur  Corpus  Luna  denfiis  ac  magis  terreftr4 
quam  Terra  noflra ,  p.  466. 

Now  if  the  Moon  be  more  folid  than  the  Earth, 
as  9  to  5,  why  may  we  not  reafonably  fuppofe 
the  Moon ,  being  a  fmall  Body,  and  a  fecondary 
Planet,  to  be  folid  Earth,  Water  and  Stone,  and 
this  Globe  to  con  lift  of  the  fame  Materials,  only 
$  thereof  to  be  Cavity,  within  and  between  the 
internal  Spheres,  which  might  be  rendred  not 
improbable. 

And  one  of  the  Ufes  of  the  Cavity  of  the  Earth 
feems  to  be,  to  diminifh  the  Specifick  Gravity 
thereof,  in  refpeCt  of  the  Moon  ;  for  it  may  be  de- 
monftrated,  that  the  Oppofition  of  the  /Ether  to 
the  Motions  of  the  Planets,  in  a  long  time,  becomes 
fenfible  ;  and  confequently,  the  greater  Bodies 
muft  receive  a  lets  Oppofition  than  the  fmaller, 
unlefs  the  Specifick  Gravity  of  the  fmaller  do  pro- 
portionably  exceed  that  of  the  greater,  in  which 
Cafe  only  they  can  move  together ;  fo  that  the 
Cavity  affign’d  in  the  Earth,  may  ferve  well  to  ad- 
juft  its  Weight  to  that  of  the  Moon :  For  other- 
wife,  the  Earth  would  leave  the  Moon  behind  it, 
and  {he  become  another  primary  Planet. 


VARI- 


VAS 


V  A  S„. 


VARIATION  of  the  Moon ,  /«  AJirohcmy,  is 
the  third  Inequality  obferved  in  her  Motion, 
whereby  when  {he  is  out  of  her  Quadratures,  her 
true  Place  differs  from  her  Place  twice  equated:  It' 
is  alfo  called  the  Reflexion  of  her  Light. 

VARIATION,  in  Mufick ,  is  the  different 
Manners  of  playing  or  finging  a  Tune  or  Song  ; 
whether  by  fubdividing  the  Notes  into  feveral 
others  of  leffer  Value,  or  by  adding  Graces,  Isc. 
But  yet  after  fuch  a  Manner,  that  the  Ground  of 
the  Tune  may  be  difcerned  through  all  the  Inrich- 
ments. 

VARICIFORMES  Par  aft  at  a,  in  Anatomy , 
two  Veflels  near  the  Bladder,  fo  called  by  realbn 
of  their  many  Turnings,  which  ferve  to  work  the 
Seed  the  better. 

VARICOSUM  Corpus ,  is  that  Contexture  of 
Spermatick  Veflels,  which  enters  the  Tefticles. 

VARIOLA5,  the  Small-Pox ,  confifts  in  a  con¬ 
tagious  Diforder  of  the  Blood,  contra&ed  from  the 
Air  or  otherwife ;  accompanied  with  a  continued 
wandring  Fever,  which  lbmetimes  increafes,  fome- 
times  decreafes,  with  a  Pain  in  the  Head  and  Loins, 
Anxiety  and  Inquietude,  and  with  a  breaking  forth 
of  Pimples  and  Wheals,  which  fwell  and  fuppurate. 
The  Famous  Willis  attributes  the  Caufe  of  this 
Diftemper  to  fome  filthy  and  fermentative  Matter, 
which  is  communicated  to  the  Foetus ,  together 
with  the  Nourifhment  from  the  Womb  ;  but  how 
this  can  hold  in  adult  Perfons,  whofe  Blood  has 
undergone  fo  many  Alterations,  I  could  never  yet 
underhand  from  his  Writings.  It  feems  rather  to 
confift  in  a  depraved  Temperature  of  Air,  with  a 
peculiar  Difpofition  of  the  Blood  and  the  nervous 
Juice  towards  this  Diftemper.  This  poifonous 
Quality  of  the  Air,  firft  infedts  the  nervous  Juice 
(whence  proceeds  the  Pain  of  the  Head  and  Loins) 
wherewith  the  Blood  boils  and  ferments,  and  parts 
into  little  Pieces  or  Clots,  which  in  the  Courfe  of 
Circulation,  ftick  to  the  outward  Parts,  and  to 
the  inner  Vifcera  too  ;  after  a  while  they  grow 
ripe,  and  fuppurate.  Blanchard. 

VARIX  :  See  Cirfus. 

VAS  breve :  See  Breve  vas. 

VASA,  the  Veffels  in  an  Animal ,  are  Cavities 
through  which  the  Liquors  of  the  Body  pafs,  as  a 
Vein,  an  Artery,  Lymphatick  Veffels,  the  DuCtus 
that  conveys  the  Chyle,  and  thofe  of  the  Spittle. 

VASA  Concordia ,  in  Hydraulick  Author s,  are 
two  Veflels  fo  conftructed,  that  one  of  them,  tho’ 
full  of  Wine,  will  not  run  a  Drop,  except  the  other, 
being  full  of  Water,  do  run  alfo. 

VASA  Deferentiay  are  thofe  Veflels  wherein  the 
Seed  is  convey’d  from  the  Tefticles  to  the  Vefcula 
Seminales. 

VASA  LaCiea ,  the  Milky  Veflels  in  the  Mefen- 
tery  :  They  which  reach  from  the  Guts  to  the 
Glandules  in  the  Mefentery,  are  faid  to  be  of  the 
firft  fort ;  and  they  which  reach  from  thofe  Glan¬ 
dules  to  the  Bag  that  carries  the  Chyle,  are  of  the 
fecond  fort. 

Their  Ufe  is  to  convey  the  Chyle  from  the  Guts 
to  the  little  Bag  which  holds  the  Chyle,  and  thence 
to  the  DuCtus ,  which  conveys  it  to  the  Thorax. 
Afellius  was  the  firft  who  difcovered  them,  and  the 
dexterous  F.  Ruifchius  afterwards  difcovered  Valves 
in  them.  Blanchard. 

VASA  Lymphatic  a :  See  Vena  Lymphatics. 

VASCULAR,  in  Anatomy ,  is  applied  to  any 
Thing  which  confifts  of  divers  Veflels,  Veins,  Ar¬ 
teries,  &(* 


VASCULIFEROUS  Plants ,  are,  according 
to  the  Botanifts,  fuch  as  haw-  befides  the  common 
Calyx  or  Flower-Cup,  a  peculiar  Veflel  or  Cafe 
to  contain  their  Seed,  one  belonging  to  each  Flow-- 
er,  but  fometimes  divided  into  diftindt  Cells. 
Thefe  have  always  a  monopetalous  Flower,  either 
uniform  or  dijfortn. 

The  former  of  thefe  have  their  Seeds  all  divi¬ 
ded, 

i.  Into  two  Partitions;  as  the  Hyofyamus , 
\Nicotiana,  Priapeia,  and  the  Gentiana. 

)  2.  Into  three  Partitions;  as  the  Convolvulus. 

N* Speculum  Veneris ,  Trachelium ,  Repun  cuius,  Cam - 
Jpanula ,  Repun  cuius  Corniculatus ,  &c. 

^  3.  Into  four  Partitions ;  as  the  Stramonium. 

Thofe  of  the  latter  Kind,  or  which  have  a  dif- 
form  monopetalous  Flower,  as  the  Linaria ,  Pingui- 
cula ,  Antirrhinum ,  Ariftolochia ,  Scrophularia ,  Di» 
gitalis,P edicularis ,  Melampyrum  and  Eupkrafia ,  &c. 

VASES,  in  Architecture ,  are  certain  Ornaments 
placed,  -reprefenting  the  Veflels  of  the  Antients, 
ufed  in  Sacrifices,  placed  on  Cornices,  Socles  or 
Pedeftals. 

VASE,  in  Botany ,  the  Calyx  or  Cup  ;  the  Vafe 
of  a  Tulip  is  the  Top  or  Head  of  a  Tulip,  the 
Leaves  of  which  form  a  Vafe  or  Cup. 

VASE,  in  Architecture,  is  ufed  to  fignify  theBody 
of  the  Corinthian  and  Compofte  Capital ;  fometimes 
called  the  Campana  or  Bell ,  and  more  commonly 
the  Tambour  or  Drum. 

VASSAL,  fignifies  him  that  holds  Land  in  Fee 
of  his  Lord  (now  he  is  called  ufually  a  Tenant 
in  Fee)  whereof  fome  owe  Fidelity  and  Service, 
and  fuch  are  Vaffalli  'Jurati. 

VASTI  Mufculi ,  are  certain  Mufcles  that  con¬ 
tribute  to  the  extending  of  the  Leg,  and  are  of 
two  forts,  viz.  External  and  Internal 

VASTO,  is  a  Writ  that  lies  for  the  Heir  againft 
the  Tenant  for  Term  of  Life,  or  of  Years,  for 
making  Wafte,  or  for  him  in  the  Reverfion  or  Re¬ 
mainder. 

VASTUM,  is  a  Wafte  or  Common,  lying  open 
to  the  Cattle  of  all  Tenants  who  have  a  Right  of 
Commoning- 

VASTUS  Externus ,  is  a  Mufcle  of  the  Leg,  fo 
called,  from  its  Magnitude  and  Situation.  It  arifes 
outwardly  tendinous,  inwardly  flefhy  from  the 
external  Part  of  the  great  Trochanter ,  and  Linea 
Afpera  of  the  Thigh-bone,  from  whence  its  Fibres 
defeend  obliquely  forwards ;  and,  on  the  contrary, 
become  outwardly  flefhy,  and  tendinous  internal¬ 
ly  ;  and  fo  foon  as  they  meet  with  the  Tendon 
of  the  ReCius  Femoris ,  grow  perfedly  tendinous. 
It  helps  to  extend  the  Tibia. 

VASTUS  Jnternus ,  is  a  Mufcle  of  the  Leg, 
which  hath  its  Denomination  from  its  Situation 
and  Magnitude.  Its  Beginning  is  large,  partly 
tendinous,  and  partly  flefhy  ;  its  being  continued 
from  the  Linea  Afpera ,  on  the  Back-part  of  the 
Thigh-bone,  from  immediately  below  the  leffer 
Trochanter ,  ’till  within  three  Fingers  breadth  above 
the  inferior  Appendix  of  the  faid  Bone  internally 
and  laterally  ;  from  hence  its  flefhy  Fibres  defeend 
obliquely  outwards,  in  an  almoft  Semi-circular 
Manner,  and  on  a  Sudden  ceafing  to  be  flefhy,  its 
Tendon  is  united  with  that  of  the  ReCius ,  together 
with  the  V ajlus  Interims  and  Crureus ,  and  is  inlert- 
ed  with  them.  It  help*  to  extend  the  Tibia. 
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VA  ASOR,  alas  VALVASOR,  isone  that  in 
Dignities  is  next  to  a  Baron  :  vid.  Bratton ,  /.  i. 
c.  8.  and  Camden ,  p  1 88.  and  Spelman’s  Gloffary. 

VAULT,  in  Architecture^  is  an  arch’d  Roof, 
fo  contrived  that  the  feveral  VouJJ'oirs  or  Vault-Jlones 
of  which  it  con  lifts,  do  by  their  Difpofition  fuftain 
each  other. 

Mafler  VAULT,  is  one  that  covers  the  prin¬ 
cipal  Parts  of  a  Building,  in  contradiftindion  to  the 
LeJJer ,  or  fubordinate,  Faults ,  which  only  cover 
fome  little  Part,  as  a  Pafjage ,  a  Gate,  GV. 

Double  VAULT,  is  one  that  is  built  over  another, 
to  make  the  exterior  Decoration  anfwer  the  interior, 
leaving  a  Space  between  th^  Convexity  of  the  one, 
and  the  Concavity  of  the  other. 

A  VAULT,  in  Compartments ,  is  one  whofe 
inner  Face  is  enrich’d  with  Pannels  of  Sculpture, 
feparated  by  Platbands. 

Key  of  a  VAULT,  is  a  Stone  or  Brick  in  the 
middle  of  a  Vaults  in  the  Form  of  a  truncated 
Cone ;  ferving  to  bind  all  the  reft. 

The  Reins  of  a  VAULT,  or  the  filling  up ,  are 
the  Sides  which  fuftain  it.  The  Pendent ive  of  a 
VAULT  is  the  Part  which  is  fufpended  between  the 
Arches  or  Ogives. 

The  Jtnpcfi  of  a  VAULT,  is  the  Stone  on  which 
the  firft  VouJJoir ,  or  Stone  of  the  Vault  is  laid. 

VECTIS,  or  the  Lever ,  is  the  firft:  of  the  Me- 
chanick  Powers,  as  they  are  ufually  called.  This 
Dr.  Wall's ,  in  his  Mechanicks,  rightly  confiders 
as  a  Right  Line  perfedly  inflexible,  of  no  weight 
itfelf,  or  at  leaft:  of  an  equable  one  throughout, 
accommodated  to  the  railing  or  fuftaining  of  hea¬ 
vy  Bodies^  This  VeCtis  is  always  fupported  by  a 
Fulcrum ,  on  which  it  moves  as  on  an  immoveable 
Centre. 

VECTI-S;  when  the  Weight  lies  beyond  the 
Fulcrum  or  Hypomocklion  with  regard  to  the 
Power,  then  the  VeCtis  is  called  Heterodromus  ;  but 
when  the  Weight  lies  between  the  Fulcrum  and 
the  Power,  fo  that  ’tis  not  moved  a  contrary  way 
with  the  Power,  as  in  the  former  Cafe,  but 
afeends  or  defeends  as  the  Power  doth  ;  then  ’tis 
called  VeCtis  Homodromus. 

VECTOR,  a  Line  luppofed  to  be  drawn  from 
any  Planet  moving  round  a  Centre,  as  the  Focus 
of  an  Ellipfis,  to  that  Centre  or  Focus,  is  by  fome 
Writers  of  the  New  Aftronomy,  called  the  Vedior  ; 
becaufe  ’tis  that  Line  by  which  the  Planet  feems 
to  be  carried  round  its  Centre,  and  with  which 
it  defcribes  proportional  Area’s  in  proportional 
Times. 

VEDETTE,  a  Military  Term ,  fignifying  a 
Centinel  on  Horfe-back  detach’d  from  the  Main 
Body  of  the  Army,  to  difeover  and  give  notice  of 
the  Enemies  Defigns. 

VEER  :  The  Seamen  call  Veering  out  a  Rope, 
letting  it  go  by  Hand,  or  letting  it  run  out  of  it 
felf.  Thus  they  fay,  Veer  more  Cable  ;  that  is,  let 
more  Cable  run  out.  But  they  don’t  ufe  this  Word 
for  the  letting  out  of  any  running  Rope,  except 
th e  Sheat  y  but  of  that  they  fay,  Veer  more  Sheat ; 
that  is,  let  more  of  it  run  out. 

The  Word  Veer  is  alfo  ufed  in  reference  to  the 
Wind  ;  for  when  it  ebargeth  often  and  fuddenly, 
they  fay,  the  Wind  veereth ;  alfo  when  a  Ship,  be¬ 
ing  under  Sail,  hath  her  Sheat  veered  out ,  they  fay, 
ihe  goes  Veering ;  that  is,  at  large ;  neither  by  a 
Wind,  nor  dire&ly  before  it,  but  between  both, 
which  they  call  alfo  Quartering. 
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VEGET  ABLES,  are  fuch  Natural  Bodies  as 
grow  and  increafe  from  Parts  organically  formed, 
but  have  no  proper  Life  nor  Senfation. 

VEGETATION,  is  the  Way  of  Growth  or 
Increafe  of  Bulk,  Parts  and  Dimenlions,  proper 
to  all  Trees,  Shrubs  Plants,  and  Herbs. 

It  hath  been  a  general  Opinion  amongft  almoft 
all  the  Modern  Naturalifts,  that  the  Vegetation, 
of  Plants,  and  even  Minerals  too,  was  chiefly  ow¬ 
ing  to  Water  ;  and  that  not  only  as  a  Vehicle,  to 
convey  to  them  the  fine  rich  Earth,  GV.  proper  for 
their  Noiurifhment  ;  but  that  the  Water  was 
tranimuted  into  the  very  Body  of  the  Plant,  and 
afforded  the  greateft  Part  of  it,  if  not  all  the  Mat¬ 
ter  with  which  they  are  nourifhed,  and  by  which 
they  grow  and  increafe  in  Bignels.  This  Opinion, 
countenanced  by  very  great  Names,  that  Learned 
and  Ingenious  Naturalift,  Dr.  John  Woodward ,  Au¬ 
thor  of  the  Natural  Hiflory  of  the  Earth ,  thought 
very  well  worth  taking  into  ierious  Examination. 

And  in  the  firft  Place,  he  carefully  examined  all 
forts  of  Water,  and  found,  that  the  cleareft,  fineft 
Spring- Water,  which  he  could  any  where  meet 
with,  exhibited  even  to  the  naked  Eye  great 
Numbers  of  exceeding  fmall  terreftrial  Particles, 
and  that  all  other  crafler  Waters  had  thefe  in  yet 
much  greater  Quantity,  and  alfo  that  they  were 
of  a  much  larger  Bulk, 

He  found  this  Terreftrial  Matter  contained  in 
all  Water,  to  be  of  two  kinds:  The  one  properly 
a  Vegetable  Matter ,  but  confifting  of  very  different 
Particles;  fome  of  which  are  proper  for  the  Nou- 
rifliment  of  fome  kinds  of  Plants ;  others  for  dif¬ 
ferent  forts,  GV.  The  other  kind  of  Earthy  Mat¬ 
ter  he  found  to  be  purely  of  a  Mineral  Nature ; 
and  this  alfo  was  of  very  various  and  different 
kinds. 

The  former  fort  of  Vegetable  Earthy  Matter 
abounds  plentifully  in  all  Waters  ;  but  for  the 
Mineraf  ’tis  found  moftly  in  Spring- water,  next  to 
that,  in  River- water,  and  leaft  of  all  in  Rain-water  ; 
tho’  even  there  it  is  alfo  to  be  found  plentifully. 

This  Fadl  (he  faith)  any  one  may  difeover,  by 
only  keeping  Water  for  a  competent  Time  with¬ 
out  ftirring  it,  in  a  clear  Glafs  Viol,  clofe  ftopt,  to 
keep  out  Duft,  &c.  For  then  he  will  obferve,  that 
thefe  very  fmall  Terreftrial  Particles,  which  before 
were  fcarcely  vifible  fingly,  will  now  combine  to¬ 
gether  into  larger  and  more  confpicuous  Malles, 
which  by  Degrees,  will  join  togther,  and  form 
Clouds  as  it  were  in  the  Water,  which  will  grow 
daily  more  and  more  opacous  and  thick,  by  the 
continual  Acceflion  of  new  Matter.  And  if  the 
Earthy  Matter  in  the  Water  be  chiefly  of  the  Ve¬ 
getable  kind,  it  will  turn  the  Water  green,  the 
ufual  Colour  of  Vegetables ;  and  this  will  grow 
deeper  and  deeper  coloured,  but  will  not  precipi¬ 
tate  to  the  Bottom  of  the  Glafs,  as  the  Mineral 
Matter  will,  if  there  be  any  confiderable  Quantity, 
by  reafon  of  its  much  greater  fpecifick  Gravity. 
On  the  whole  therefore  he  concludes,  very  juftly, 
that  there  is  in  all  Water  a  confiderable  Quantity 
of  Earthy  Matter :  And  in  order  to  determine 
whether  the  Vegetation  of  Plants  was  chiefly  ow¬ 
ing  to  bare  Water,  or  not  rather  to  the  Terre- 
Jlrial  Matter  therein  contained,  he  made,  with  very 
great  Accuracy  and  Care,  the  following  Experi¬ 
ments,  as  you  will  find  in  a  Difcourfe  of  his,  read 
before  the  Royal  Society,  and  publifhed  in  their 
Tranf actions ,  N°.  253. 

2  P  Which 
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Which  Experiments ,  becaufe  they  are  done  with 
an  uncommon  Care  and  Exadlnefs,  are  a  fufficient 
number  of  them,  and  are  followed  by  very  inge¬ 
nious  Reflexions,  ferving  to  explicate  many  Diffi¬ 
culties  in  Philofophy,  and  to  let  the  whole  Affair 
of  Vegetation  in  a  very  good  Light ;  I  (hall  give 
the  Reader  as  followeth. 

Anno  Dorn.  1691,  I  chofe  (faith  he)  feveral 
Glafls  Viols ,  that  were  all,  as  near  a3  poffible,  of 
the  fame  fhape  and  bignefs.  After  1  had  put  what 
Water  I  thought  fit  into  every  one  of  them,  and 
taken  an  Account  of  the  Weight  of  it,  I  ftrained 
and  tied  over  the  Orifice  of  each  Viol,  a  piece  of 
Parchment,  having  an  Hole  in  the  Middle  of  it, 
large  enough  to  admit  the  Stem  of  the  Plant  I  de¬ 
fined  to  let  in  the  Viol,  without  confining  or 
llraitening  it,  fo  as  to  impede  its  Growth.  My  In¬ 
tention  in  this,  was  to  prevent  the  enclofed  Water 
from  evaporating  or  afcending  any  other  way  than 
only  through  the  Plant  to  be  let  therein. 

Then  I  made  choice  ot  feveral  Sprigs  of  Mint , 
and  other  Plants  that  were,  as  near  as  I  could  pof- 
fibly  judge,  alike  frefh,  found  and  lively.  Having 
taken  the  Weight  of  each,  I  placed  it  in  a  Viol,  or¬ 
dered  as  above ;  and  as  the  Plant  imbibed  and  drew 


off  the  Water,  I  took  care  to  add  more  of  the  fame 
from  Time  to  Time,  keeping  an  Account  of  the 
Weight  of  all  I  added.  Each  of  the  Glafles  were,  for 
better  Diftindtion,  and  the  more  eafy  keeping  a 
Regifter  of  all  the  Circumftances,  noted  with  a  diffe¬ 
rent  Mark  or  Letter,  A,  B,  C,  &c.  and  all  fet  in 
a  row  in  the  fame  Window,  in  fuch  manner, 
that  all  might  partake  alike  of  Air ,  Light ,  and 
Sun.  Thus  they  continued  from  July  the  zoth  to 
OXober  the  5th,  which  wasjuft  77  Days.  Then  I 
took  them  out,  weighed  the  Water  in  each  Viol, 
and  the  Plant  like  wife,  adding  to  its  Weight  that 
of  all  the  Leaves  that  had  fallen  off  during  the 
Time  it  flood  thus.  And,  laftly,  I  computed  how 
much  each  Plant  had  gained,  and  how  much  Water 
was  fpent  upon  it-  The  Particulars  are  as  follows. 

A.  Common  Spear-mint ,  fet  in  Spring-water. 

The  Plant  weighed,  when  put  in  July  20,  juft 
27  Grains ;  when  taken  out  OXober  5.  42  Grains. 
So  that  in  this  Space  of  77  Days,  it  had  gained  in 
Weight  15  Grains. 

The  whole  Quantity  of  Water  expended  during  the 
77  Days,  amounts  to  2558  Grains.  Confequent- 
ly,  the  Weight  of  the  Water  taken  up,  was  170^-5- 
Times  as  much  as  the  Plant  had  got  in  Weight. 


A.  Common  Spear-mint : 

Spring- W iter. 

Weight  of  the 
Plant  when  firft 
put  in  W ater. 

Weight  of  the 
Plant  when  taken 
out  of  theWater. 

Weight  gained 
by  the  Plant  dur¬ 
ing  the  77  Days. 

Weight  of  the 
Water  expended 
upon  the  Plant. 

Proportion  ot  the  In- 
creafe  of  the  Plant  to  the 
Expence  of  the  Water. 

27  Grains. 

42  Grains. 

15  Grains. 

2558  Grains. 

As  1  to  i7orf. 

B.  Common  Spear-mint : 

Rain-water. 

28  4  Gr. 

1  45  1  Gr. 

|  1 7  i  Gr. 

|  3004  Gr. 

[  As  1  to  1 71  ff. 

C.  Common  Spear -mint : 

Thames-water. 

28  Gr. 

1  54  Gr. 

|  26  Gr. 

1  2493  Gr. 

!  As  1  to  95^. 

D.  Common  Solarium ,  or  Night-Jhade  :  Spring-water. 

49  Gr. 

|  106  Gr. 

I  57  Gr. 

|  37°8  Gr. 

J  As  r  to  65  -fl-. 

E.  Lathyres  feu  Cataputia  Gerh.  Spring-water. 

98  Gr. 

101  j  Gr. 

3  i  Gr. 

2501  Gr. 

As  1  to  714^. 

firft  fet  in  Water  ;  thefe  in  fome  Days  became  fair 
Flowers ,  which  were  at  length  fucceeded  by  Ber¬ 
ries.  Several  other  Plants  were  try’d,  that  did  not 
thrive  in  Water,  or  fucceed  any  better  than  the 
Cataputia  foregoing. 

The  Viols  E  and  G  were  filled,  the  former  with 
Rain ,  and  the  other  with  Spring-Water,  at  the 
fame  time  as  thofe  above-mention’d  were,  and 
Hood  as  long  as  they  did  ;  but  they  had  neither 
of  them  any  Plant  *,  my  Defign  in  thefe  being  on¬ 
ly  to  inform  my  felf,  whether  any  Water  exhaled 
out  of  the  Glafles,  otherwife  than  through  the 
Bodies  of  the  Plants.  The  Orifices  of  thefe  two 
Glafles  were  covered  with  Parchment ;  each  piece 
of  it  being  perforated  with  an  Hole  of  the  fame 
Bignefs  with  thofe  of  the  Viols  above  :  In  this  I 
fufpended  a  bit  of  Stick  about  the  Thicknefs  of  the 
Stem  of  one  of  the  aforefaid  Plants,  but  not  reach¬ 
ing  down  to  the  Surface  of  the  included  Water  ; 
1  put  them  in  thus,  that  the  Water  in  thefe  might 
not  have  more  Scope  to  evaporate  than  that  in  the 
other  Viols. 


- - J  - -  - -  ,  /  iiiu 

Window  with  the  reft  ;  when,  upon  Examination, 
I  found  none  of  the  Water  in  thefe  wafted  or  gone 
off  :  Though  I  obferved,  both  in  thefe  and  the 
reft,  efpecially  after  hot  Weather,  fmall  Drops  of 
Water,  not  unlike  Dew,  adhering  to  the  Infides  of 
the  Glafles ;  that  Part  of  them  I  mean,  that  was 
above  the  Surface  of  the  inclofed  Waters. 

The  Water  in  thefe  two  Glafles  that  had  no 
Plants  in  them,  at  the  End  of  the  Experiment,  ex¬ 
hibited  a  larger  Quantity  of  Terreftrial  Matter 
than  that  in  any  of  thofe  that  had  the  Plants  in 
them  did.  The  Sediment  in  the  Bottom  of  the 
Viols  was  greater,  and  the  Nubecula  diffufed  thro* 
the  Body  of  the  Water  th'cker.  And  of  that 
which  was  in  the  others,  iome  of  it  proceeded 
from  certain  fmall  Leaves  that  had  fallen  from 
that  part  of  the  Stems  of  the  Plants  that  was  within 
the  Water,  wherein  they  rotted  and  diflolved. 
The  Terreftrial  Matter  in  the  Rain-Water,,  was 
finer  than  that  in  the  Spring-Water . 
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The  Plants  here  were  all  Spear- Mint ;  the  molt 
Experiments,  Anno  169 i.  kindly,  freflh,  fprightly  Shoots  I  could  chufe.  The 

Water  and  the  Plants  were  weigh’d  as  above,  and 
The  Glades  made  ufe  of  in  this  were  of  the  the  Viols  fet  in  a  Line,  in  a  South  Window ,  where 
fame  fort  with  thofe  of  the  former  Experiment  ;  they  flood  from  June  the  2d,  to  July  the  28th, 
and  cover’d  over  with  Parchment  in  like  manner,  which  was  juft  56  Days. 


A.  Hyde-Park  Conduit-Water ,  alone. 

The  Weight  of 
the  Plant  when 
drft  fet  in  Water. 

Weight  of  the 
Plant  when  taken 
out  of  the  Water. 

What  gain’d  by 
the  Plant  during 
the  56  Days. 

What  of  the 
Water  is  expend¬ 
ed  upon  the  Plant. 

Proportion  of  the  In- 
creafe  of  the  Plant  to  the 
Expence  of  the  Water. 

127  Grains. 

255  Grains. 

128  Grains. 

141 90  Grains. 

As  1  to  1 10 

I.  The  fame  Water ,  alone. 

;  no  Gr. 

|  249  Gr.  | 

139  Gr.  J 

1 3140  Gr.  | 

As  1  to  94  Tjf. 

K.  The  fame  Water,  with  an 

Ounce  and  a  half  of  common  Garden  Earth  diJJ'olved  in  it. 

76  Gr.  ] 

244  Gr.  i 

168  Gr.  j 

10731  Gr.  J 

As  1  to  63  jf*. 

L.  Hyde-Park  Water,  with  the  fame  Quantity  of  Garden-Mould 

as  the  former. 

92  Gr.  | 

37 6  Gr.  J 

284  Gr.  | 

14950  Gr. 

As  1  to  5  2 

M.  Hyde-Park  Water,  difilled  with  a  gentle  Still. 

1 14  Gr. 

|  i55  Gr. 

|  41  Gr. 

|  8803  Gr. 

As  1  to  214  j~. 

N.  The  Refidue  of  the  Water  which  remain' d  in  the  Still  after  that  in 

M  was  diftiU’d  off. 

81  Gr. 

176  Gr. 

94  Gr.  | 

4344  Gr.  | 

As  1  to  46 

H,  was  all  along  a  very  kindly  Plant ,  and  had 
run  up  above  two  Foot  in  Height.  It  had  {hot  but 
Qj-jg  confiderable  collateral  Branch  j  but  had  fent 
forth  many  and  long  Roots,  from  which  fprung 
very  numerous,  tho’  fmall  and  fhort,  lefler  Fibi  es. 
Thefe  lefler  Roots  came  out  of  the  larger  on  two 
oppofite  Sides,  for  the  molt  part  ;  fo  that  each 
Root,  with  its  Fibril  la,  appeareth  not  unlike  a 
fmall*  Feather.  To  thefe  Fibrilla  adhered  pretty 
much  Terreftrial  Matter .  In  the  Water,  which 
was  at  the  laft  thick  and  turbid,  was  a  green  Sub- 
ftance,  refembling  a  fine  thin  Conferva. 

The  Plant  I,  was  as  kindly  as  the  former,  but 
had  (hot  no  collateral  Branches  :  Its  Roots,  the 
Waters,  and  the  green  Subftance,  all  much  as  in 
the  former. 

The  Plant  K,  tho’  it  had  the  Misfortune  to  be 
annoy’d  with  very  fmall  Infedfts,  that  happen’d  to 
fix  upon  it,  yet  had  {hot  very  confiderable  collate¬ 
ral  Branches  ;  and  at  leaft  as  many  Roots  as  ei¬ 
ther  in  H  or  I,  which  had  a  much  greater  Quan- 
t  ty  of  Terr  eft  rial  Matter  adhering  to  the  Extremi¬ 
ties  of  them :  The  fame  green  Subftance  here  that 
was  in  the  two  preceding. 

The  Plant  L,  was  far  more  flourifhing  than  any 
of  the  precedent  ;  had  feveral  confiderable  collate- 
teral  Branches,  and  very  numerous  Roots,  to 
Which  T err ef  rial  Matter  adhered  very  copioufly. 


The  Earth  in  both  thefe  Glafles  was  very  fenfi- 
bly  and  confiderably  wafted,  and  lefs  than  when 
firft  put  in.  The  fame  fort  of  green  Subftance 
here,  as  in  thofe  above. 

The  Plant  M,  was  pretty  kindly  ;  had  two 
fmall  collateral  Branches,  and  feveral  Roots,  tho 
not  fo  many  as  that  in  H  or  I ;  but  as  much  Ter- 
rcfrial  Matter  adhering  to  them,  as  thofe  had. 
The  Water  was  pretty  thick  ;  having  very  nume¬ 
rous  fmall  Terreftrial  Particles  fwimming  in  it, 
and  fome  Sediment  at  the  Bottom  of  the  Glafs. 
The  Glafs  had  rf&ne  of  the  green  Matter  above- 
mentioned  in  it. 

The  Plant  N,  was  very  lively,  and  had  fent 
out  fix  collateral  Branches,  and  feveral  Roots. 

The  Glafs  O,  had  alfo  Hyde- Park  Conduit-Wa¬ 
ter,  in  which  was  difl'olv’d  a  Dram  of  Nitre.  The 
Mint  fet  in  this,  fuddenly  began  to  wither  and  de¬ 
cay,  and  died  in  a  few  Days,  as  likewife  did  two 
more  Sprigs  that  were  fet  in  it  fucceflively.  In 
another  Glafs  I  diflolv’d  an  Ounce  of  good  Gar¬ 
den-Mould,  and  a  Dram  of  Nitre ;  and  in  a  third, 
half  an  Ounce  of  Wood-afhes  and  a  Dram  of  Nit 
tre  ;  but  the  Plants  in  thefe  fucceeded  no  better 
than  in  the  former.  In  other  Glalfes  I  difl'olved 
feveral  other  forts  of  Earth,  Clay,  Marls,  and  va¬ 
riety  of  Manures,  £5V.  I  fet  Mint  in  diftilled 
Mint-Water  j  and  other  Experiments  I  made  of 
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feveral  Kinds,  in  order  to  get  Light  and  Informa¬ 

tion  what  haftned  or  retarded,  promoted  or  impe¬ 
ded  Vegetation- 

The  Glafs  F,  Hyde -Park  Conduit -iVater :  In  this 
I  fixed  a  Glafs-T ube  of  ten  Inches  long,  the  Bore 
about  one  fixth  of  an  Inch  in  Diameter,  filled  with 
very  fine  and  white  Sand,  which  I  kppt  from  fal¬ 
ling  down  out  of  the  1  ube  into  the  Viol,  by  tying 
a  thin  Piece  of  Silk  over  that  End  of  the  Tube 
that  was  downwards.  Upon  Immerfion  of  the 
lower  End  of  it  into  the  Water,  this  by  little  and 
little  afcended  quite  to  the  tipper  Orifice  ot  the 
Tube  ;  and  yet  in  all  the  5  6  Days  which  it  flood 
thus,  a  very  inconfiderable  Quantity  of  Water  had 
gone  off,  viz.  fcarcely  20  Grains,  the’  the  Sand 
continued  moift  up  to  the  Top  ’till  the  very  lan. 
The  Water  had  imparted  a  green  Tindiure  to  the 
Sand,  quite  to  the  very  Top  of  the  Tube  :  And  in 
the  Viol  it  had  precipitated  a  greenifh  Sediment, 
mix’d  with  Black.  To  the  Bottom  and  Sides  of  the 
Tube,  as  far  as  ’twas  immerfed  in  the  Water,  ad¬ 
hered  pretty  much  of  the  green  Subftance  defcri- 
bed  above.  Other-like  Tubes  I  filled  with  Cotton , 
Lint ,  Pith  of  Elder,  and  feveral  other  porous  Vege¬ 
table  Subfances  ;  fetting  fome  of  them  in  clear 
Water,  others  in  Water  tinged  with  Saffron,  Co - 
chinele,  fcfr.  And  feveral  others  Trials  were  made, 
in  order  to  give  a  Mechanical  Reprefentation  ot 
the  Motion  and  Diftribution  of  the  Juices  in  Plants, 
and  of  fome  other  Phenomena  obfervable  in  Vege¬ 
tation. 

Several  Plants  being  alfo  fet  in  the  Viols  Q,  R?  S, 
iffc.  ordered  in  like  manner  as  thofe  above,  in  Octo¬ 
ber,  and  the  following  colder  Months ;  thefe  throve 
not  near  fo  much,  nor  did  the  Water  afeend  in 
nigh  the  Quantity  it  did  in  the  hotter  Seafons,  in 
which  the  before-cited  Trials  were  made. 

Some  Reflections  upon  the  foregoing  Experiments. 

1 .  In  the  Plants  of  the  fame  kind,  the  lefs.  they  are 
in  Bulk ,  the  fmaller  Quantity  of  the  Fluid  Mafs 
in  which  they  are  fet  is  drawn  of ;  the  Difpen- 
diuni  of  it  where  the  Mafs  is  of  equal  Thicknefs , 
being  pretty  nearly  proportion'd  to  the  Bulk  of  the 
Plant. 

Thus,  that  in  the  Glafs  ftiark’d  A,  which 
weighed  only  2 7  Gr.  drew  off  but  2558  Gr.  of 
the  Fluid  :  And  that  in  B,  which  weigh’d  only 
28  l  took  up  but  3004  Gr.  Whereas  that  in  H, 
which  weigh’d  127  Gr.  fpent  14190  Gr.  of  the 
Liquid  Mafs. 

The  Water  feems  to  afeend  up  the  Vefiels  of 
Plants  in  much  the  fame  manner  as  up  a  Ft  It  re  ; 
and  ’tis  no  great  Wonder,  that  the  larger  Filtre 
fhould  draw  off  more  Water,  than  the  Jeffer ;  or 
that  a  Plant  that  has  more  and  larger  Veflels,  fhould 
take  up  a  greater  {hare  of  the  Fluid  in  which  it  is 
fet,  than  one  that  has  fewer  and  fmaller  ones  can. 
Nor  do  I  note  this  as  a  Thing  very  confiderable 
in  it  felf,  but  chiefly  in  regard  to  what  I  am  about 
next  to  offer :  And  that  it  may  be  feen,  that  in  my 
other  Collations  of  Things,  I  made  due  Allowance 
for  this  Difference. 


2.  The  much  greater  Part  of  the  Flu  d  Majs  that  is 
thus  drawn  of,  and  conveyed  into  the  Plant,  does 
not  fettle  or  abide  there  ;  but  pafes  thorough  the 
Pores  of  them,  and  exhales  up  into  the  At  mo - 
fphere. 

That  the  Water  in  thefe  Experiments  afcended 
only  through  the  Veflels  of  thefe  Plants,  is  certain. 

The  Glafs  F  and  G,  that  had  no  Plants  in 
them,  tho’  difpofed  in  like  manner  as  the  reft,  re¬ 
main’d  at  the  End  of  the  Experiment,  as  at  firft, 
and  none  of  the  Water  was  gone  off :  And  that  the 
greateft  Part  of  it  flies  off  from  the  Plant  into  the 
Atmofphere,  is  as  certain. 

The  leaft  Proportion  of  the  Water  expended, 
was  to  the  Augment  of  the  Plant,  as  46  or  50  to  1 . 
And  in  fome,  the  Weight  of  the  Water  drawn  off 
was  100,200,  nay,  in  one  above  700  times  as 
much  as  the  Plant  had  received  of  Addition. 

This  fo  continual  an  Emiflion  and  Detachment 
of  W ater,  in  fo  great  Plenty,  from  the  Parts  of  the 
Plants,  affords  us  a  manifeft  Reafon,  why  Coun¬ 
tries  that  abound  with  Trees,  and  the  larger  Ve¬ 
getables  efpecially,  fhould  be  very  obnoxious  to  . 
Damps ,  great  Humidity  in  the  Air,  and  more  fre¬ 
quent  Rains,  than  others  that  are  more  open  and 
free.  The  great  Moifture  in  the  Air,  was  a  migh¬ 
ty  Inconvenience  and  Annoyance  to  thofe  who  firft 
fettled  in  America ,  which  at  that  Time  was  much 
overgrown  with  Woods  and  Groves.  But  as  thefe 
were  burnt  and  deftroy’d,  to  make  way  for  Ha-* 
bitations  and  Culture  of  the  Earth,  the  Air  mend¬ 
ed  and  cleared  up  apace,  changing  into  a  Temper 
much  more  ferene  and  dry  than  before.  Nor  does 
this  Humidity  go  off  pure  and  alone,  but  ufually 
bears  forth  with  it  many  Parts  of  the  fame  Nature 
with  thofe  whereof  the  Plant,  through  which  it 
pafies,  confifts.  The  Crafer  indeed  are  not  fo  eafily 
born  up  into  the  Atmofphere  ;  but  are  ufually  de- 
pofited  on  the  Surface  of  Leaves,  Flowers ,  and 
other  Parts  of  the  Plant.  Hence  come  our  Man¬ 
na's,  our  Honies ,  and  other  Gummous  Exfudations 
of  Vegetables. 

But  the  finer  and  lighter  Parts  are  with  greater 
Eafe  fent  up  into  the  Atmofphere. 

Thence  they  are  convey’d  to  our  Organs  of 
Smell,  by  the  Air  we  draw  in  Refpiration ,  and  are 
pleafant  or  offenfive,  beneficent  or  injurious  to  us* 
according  to  the  Nature  of  the  Plants  from  whence 
they  arife. 

And  fince  thefe  owe  their  Rife  to  the  Water  that 
afeends  out  of  the  Earth  through  the  Bodies  of 
Plants,  we  cannot  be  far  to  feek  for  the  Caule  why 
they  are  more  numerous  in  the  Air ;  and  we  find  a 
greater  Quantity  of  Odours  exhaling  from  Vegeta¬ 
bles,  in  warm  humid  Seafons,  than  in  any  others 
whatfoever. 

3.  A  great  part  of  the  Terrejlrial  Matter  that  is 

mixed  with  Water,  afeends  up  into  the  Plant,  as 

iv ell  as  the  Water. 

There  was  much  more  Terreftrial  Matter  at  the 
End  of  the  Experiment  in  the  Water  of  the  Glafs 
F  and  G,  that  had  no  Plants  in  them,  than  in  thofe 
that  had  Plants. 

The  Garden  Mould  diflolved  in  the  Glafies  K 
and  L,  was  confiderably  diminifhed,  and  carried 
off}  nay,  the  Terrejlrial  and  Vegetable  Matter 

was 
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was  born  up  in  the  Tubes  filled  with  Sand ,  Cotton , 
be'  in  that  Quantity,  as  to  be  evident  even  to 
Senfe.  And  the  Bodies  in  the  Cavities  of  the  other 
Tubes,  that  had  their  lower  Ends  immers’d  in  Wa¬ 
ter,  wherein  Saffron ,  Cochinele ,  be.  had  been  in- 
fufed,  were  tinged  with  Yellow  Purple ,  be. 

If  I  may  be  permitted  to  look  abroad  a  while 
towards  our  Shores  and  Parts  within  the  Verge  of 
the  Sea,  thefe  will  prefent  us  with  a  large  Scene  of 
Plants,  that  along  with  the  Vegetable,  take  up  in¬ 
to  them  meer  Mineral  Matter  alfo  in  great  abun¬ 
dance  :  Such  are  our  Sea  Purfain ,  the  feveral  forts 
of  Alga's ,  of  Samphires,  and  other  Marine  Plants. 
Thofe  contain  common  Sea  Salts ,  which  is  all  one 
with  the  Fofiil,  in  fuch  Plenty,  as  not  only  to  be 
plainly  diftinguifhed  on  the  Palate,  but  may  be 
drawn  forth  of  them  in  confiderable  Quantity  ; 
nay,  there  want  not  thole,  who  affirm,  There 
are  Plants  found  that  will  yield  Nitre ,  and 
other  Mineral  Salts  ;  of  which,  indeed,  I  am  not 
fo  far  fatisfied,  that  I  can  depend  on  the  Thing, 
and  therefore  give  this  only  as  an  Hint  for  En¬ 
quiry. 

To  go  on  with  the  Vegetable  Matter,  how  apt, 
and  how  much  difpos’d  this,  being  fo  very  fine  and 
light,  is  to  attend  Water  in  all  its  Motions ,  and 
follow  it  into  each  of  its  Recefies ,  is  manifest,  not 
only  from  the  Inllances  above  alledged,  but  many 
others.  Percolate  it  with  all  the  Care  imaginable. 
Filter  it  with  never  fo  many  Filiations ,  yet  fome 
Terreftrial  Matter  will  remain.  ’Tis  true,  the 
Fluid  will  be  thinner  every  time  than  other,  and 
more  difengaged  of  the  faid  Matter,  but  never 
wholly  free  and  clear.  I  have  filtred  Water  thro’ 
feveral  Sheets  of  thick  Paper,  and  after  that  thro’ 
very  clofe  fine  Cloth  twelve  times  doubled  ;  nay, 
have  done  this  over  and  over,  and  yet  a  confide¬ 
nce  Quantity  of  this  Matter  difeovered  it  felf  in 
the  Water  after  all.  Now,  if  it  thus  pafles  Inter¬ 
faces  that  are  fo  very  fmall  and  fine  along  with  the 
Water,  ’tis  the  lefs  ftrange  it  fhould  attend  it  in  its 
Pafiage  through  the  Dubts  and  Veffels  of  Plants. 
’Tis  true,  filtring  and  diftilling  of  Water,  inter¬ 
cepts  and  makes  it  quit  fome  of  the  Earthy  Matter 
it  was  before  impregnated  withal;  but  then,  that 
which  continues  with  the  Water  after  this,  is  fine 
and  light,  and  fuch  confequently  as  is  in  a  peculiar 
Manner  fit  for  the  Growth  and  Nourilhment  of 
Vegetables.  And  this  is  the  Cafe  of  Rain-water. 
The  Quantity  of  Terreftrial  Matter  it  bears  up  in¬ 
to  the  Atmofphere  is  not  great :  But  that  which  it 
does  bare  up,  is  mainly  of  that  light  kind  or  Ve¬ 
getable  Matter,  and  that  too  perfectly  diflolved, 
and  reduced  to  fingle  Corpufcles,  all  fit  to  enter  thej 
T ubules  and  Veffels  of  Plants.  On  which  account 
’tis,  that  this  Water  is  fo  very  Fertile  and  Pro¬ 
lific!. 

The  Reafon  why  in  this  Propofition  I  fay  only 
a  great  Part  of  the  Terreftrial  Matter  that  is  mix’d 
with  the  Water,  afeends  up  with  it  into  the  Plant 
is,  bccaufe  all  of  it  cannot.  The  Mineral  Matter 
is  a  great  deal  of  it,  not  only  grofs  and  ponderous, 
but  lcabrous  and  inflexible ;  and  fo  not  difpofed  to 
enter  the  Pores  of  the  Roots.  And  a  great  many 
of  the  Ample  Vegetable  Particles  by  Degrees  unite, 
and  form  fome  of  them  fmall  Clods  or  Molecules ; 
fuch  as  thole  mentioned  in  H,  K  and  L,  fticking 
to  the  Extremities  of  the  Roots  of  thofe  Plants. 
Others  of  them  intangled  in  a  loofer  Manner,  and 
form  the  Nubecula,  and  green  Bodies  fo  commonly 
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obferved  in  ftagnant  Water.  Thefe,  when  thus 
conjoined,  are  too  big  to  enter  the  Pores ,  or  afeend 
up  the  Veflels  of  Plants,  which  fingly  they  might 
have  done. 

They  who  are  converfant  in  Agriculture ,  will 
eafily  iubferibe  to  this.  They  are  well  aware, 
that  be  their  Earth  never  fo  rich,  fo  good,  and  fo 
fit  for  the  Production  of  Corn  or  other  Vegetables , 
little  will  come  of  it,  unlefs  the  Parts  of  it  be  fe- 
parated  and  loofe.  ’Tis  on  this  account  they  be¬ 
llow  the  Pains  they  do  in  the  Culture  of  it;  in  Dig¬ 
ging,  Plowing,  Harrowing,  and  breaking  of  the 
clodded  Lumps  of  Earth.  ’Tis  the  fame  way  that 
Sea  Salt,  Nitre,  and  other  Salts  promote  Vege¬ 
tation. 

I  am  forry  I  cannot  fuberibe  to  the  Opinion  of 
thofe  learned  Gentlemen,  who  imagine  Nitre  too 
effential  to  Plants  ;  and  that  nothing  in  the  Vege¬ 
table  Kingdom  is  tranfaded  without  it.  By  all  the 
Trials  I  have  been  able  to  make,  the  thing  is  quite 
otherwife ;  and  when  contiguous  to  the  Plant,  it 
rather  deftroys,  than  nourifhes  it.  But  this  Nitre 
and  other  Salts  certainly  do ;  they  loofen  the  Earth 
and  feparate  the  concreted  Parts  of  it,  by  that 
means  fitting  and  difpofing  them  to  be  affumed  by 
the  Water,  and  carried  up  into  Seed  or  Plant,  for 
its  Formation  and  Augment. 

There  is  no  Man  but  mull  obferve,  how  apt 
all  forts  of  Salts  are  to  be  wrought  upon  by  Moi- 
fiure  ;  how  eafily  they  liquate  and  run  with  it  ; 
and  when  thefe  are  drawn  off,  and  have  deferr¬ 
ed  the  Lumps  wherewith  they  were  incorporated, 
thofe  mull  moulder  immediately,  and  fall  afunder 
of  courfe.  The  hardeft  Stone  we  meet  with,  if  it 
happen,  as  frequently  it  does,  to  have  any  fort  of 
Salt  intermixed  with  the  Sand,  of  which  it  confifts, 
upon  being  expos’d  to  an  humid  Air ,  in  a  IhortTime 
difl'olves  and  crumbles  all  to  Pieces,  and  much  more 
will  clodded  Farth  or  Clay,  which  is  not  of  near 
fo  compact  and  fo  folid  a  Conftitution  as  Stone  is. 
The  lame  way  likewife  is  Lime  ferviceable  in  this 
Affair.  The  Hufbandman  fays  of  it,  that  it  does 
not  fatten,  but  only  mellows  Ground.  By  which 
they  mean,  that  it  does  not  contain  any  thing  in 
itfelf  that  is  of  the  fame  Nature  with  the  Vegetable 
Mould ,  or  afford  any  Matter  fit  for  the  Formation 
of  Plants ,  butmeerly  foftens  and  relaxes  the  Earth, 
by  that  means  rendring  it  more  capable  of  entring 
the  Seeds  and  Vegetables  fet  in  it,  in  order  to  their 
Nourifhment,  than  otherwife  it  would  have  been. 
The  Properties  of  Lime  are  well  known,  and  how 
apt  ’tis  to  be  put  into  Ferment  and  Commotion  by 
Water:  Nor  can  fuch  Commotion  ever  happen  when 
Lime  is  mixed  with  Earth ,  however  hard  or  clod¬ 
ded  that  may  be,  without  opening  and  loofening 
of  it. 

4.  The  Plant  is  more  or  lefs  nourijhed  and  augment¬ 
ed  in  Proportion  as  the  Water  in  which  it  fiands 

contains  a  greater  or  /mailer  Quantity  of  proper 

Terrefirial  Matter  in  it. 

The  Truth  of  this  Propofition  is  fo  evidently  dif- 
Cernable  through  the  whole  Procefs  of  thefe  T rials, 
that  I  think  no  doubt  can  be  made  of  it. 

The  Mint  in  the  Glafs  C,  was  of  much  the  fame 
Bulk  and  Weight  with  thofe  in  A  and  B  :  But  the 
Water  in  which  that  was,  being  River  Water , 
which  was  apparently  ftored  more  copioufly  with 
Terreftrial  Matter  than  the  Spring  or  Rain  Wa¬ 
ter  wherein  they  ftood,  were ;  it  had  thriven  at 
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aimoft  double  the  Bulk  that  either  of  them  had, 
and  with  a  lefs  Expence  of  Water  too.  So  like- 
wife  the  Mint  in  L,  in  whofe  Water  was  dif- 
folved  a  fmall  Quantity  of  good  Garden  Mould, 
tho’  it  had  the  Difadvantage.  to  be  lefs  when  fir  it 
fet,  than  either  of  the  Mints  in  H  or  I,  whofe 
Water  was  the  very  fame  with  that  in  L,  but  had 
none  of  that  Earth  mixed  with  it,  yet  in  a  fhort 
time  the  Plant  not  oriif  overtook,  but  much  out- 
ftrip’d  thofe  ;  and  at  the  End  of  the  Experiment, 
was  very  confiderably  bigger  and  heavier  than 
either  of  them. 

In  like  manner,  the  Mint  in  N,  tho’  lefs  in  the 
Beginning  than  that  in  M,  being  fet  in  that  thicks 
turbid ,  feculent  Water  that  remain’d  behind,  after 
that  wherein  M  was  placed-was  Hilled  oft,  had  in 
fine  more  than  double  its  original  Weighty  and 
Bulk ;  and  received  above  twice  the  additional 
Encreafe  than  that  inM,  which  flood  in  thinner 
dijlilled  Water ,  had  done  :  And  which  is  not  lefs 
confiderable,  had  not  drawn  off  half  the  Quantity 
of  Water  that  that  had* 

Why,  in  the  Beginning  of  this  Article,  I  limit 
the  Proportion  of  the  Augment  of  the  Plant  to  the 
Quantity  of  the  proper  Terreftrial  Matter  in  the 
Water,  is,  Becaufe  all,  even  the  Vegetable  Matter, 
to  fay  nothing  of  the  Mineral ,  is  not  proper  for 
the  Nourifhment  of  every  Plant. 

There  may  be,  and  doubtlefs  are,  fome  Parts  in 
different  Species  of  Plants ,  that  may  be  much  alike, 
and  fo  owe  their  Supply  to  the  fame  common  Mat¬ 
ter  :  But’tis  plain,  all  cannot.  And  there  are  other 
Parts  fo  differing,  that  ’tis  no  ways  credible  they 
fhould  be  formed  all  out  of  the  fame  fort  of  Corpuf- 
cles :  So  far  from  it,  that  there  want  not  good  Indi¬ 
cations,  as  we  fhall  fee  by  and  by,  That  every  kind 
of  Vegetable  requires  a  peculiar  and  fpecifick  Matter 
for  its  Formation  and  Nourifhment;  yea,  each  part 
of  the  fame  Vegetable  does  fo  ;  and  there  are  very 
many  and  different  Ingredients  go  to  the  Compo- 
iition  of  the  fame  individual  Plant. 

If  therefore  the  Soil  wherein  any  Vegetable  or 
Seed  is  planted,  contains  all  or  moll  of  thefe  In¬ 
gredients,  and  thofe  in  due  Quantity,  ’twill  grow 
and  thrive  there ;  otherwife  ’twill  not.  If  there 
be  not  as  many  forts  of  Corpufcles  as  are  requifite 
for  the  Conftitution  of  the  main  and  more  eflential 
Parts  of  the  Plant,  ’twill  not  profper  at  all.  If 
there  be  thefe,  and  not  in  fufficient  Plenty,  ’twill 
flarve,  and  never  arrive  to  its  natural  Stature :  Or 
if  there  be  any  the  lefs  neceffary  and  ejjential  Cor¬ 
pufcles  wanting,  there  will  be  fome  Failure  in  the 
Plant ;  ’twill  be  defedlive  in  Tajle,  in  Smell ,  in 
Colour ,  or  fome  other  way. 

But  tho’  the  T radt  of  Land  may  happen  not  to 
contain  proper  Nourifhment  for  the  Conftitution 
of  fome  one  peculiar  kind  of  Plant ;  yet  it  may 
for  feveral  others ,  and  thofe  much  differing  amonglt 
themfelves. 

The  Vegetable  Particles  are  commixt  and  blen¬ 
ded  in  the  Earth,  with  all  the  Diverfity  and  Va¬ 
riety,  as  well  as  all  the  Uncertainty  conceivable. 
(I  have  given  fome  Intimations  of  this  in  Nat.HiJl. 
cf  the  Earth ,  Page  228,  &c.  and  fhall  not  repeat 
them  here.) 

It  is  not  impoflible  to  imagine,  how  one,  uniform , 
homogeneous  Matter ,  having  its  Principles  or  original 
Parts  all  of  the  fame  Subjlance ,  Conjlitution,  Mag¬ 
nitude ,  Figure ,  and  Gravity ,  fhould  ever  conftitute 
Bodies  fo  egregioufly  unlike,  in  all  thofe  refpedls, 
as  Vegetables  of  different  kinds  arej  nay,  even  as 
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the  different  Parts  of  the  fame  Vegetable :  That  one 
fhould  carry  a  Rofmous ,  another  a  Milky,  a  third  a 
Yellow ,  a  fourth  a  Red  Juice  in  its  Veins  ;  one  af¬ 
ford  z  fragrant,  another  an  offenfve  Smell ;  one  be 
fweet  to  the  T afte,  another  bitter,  acid,  acerb,  au- 
Jlere,  &c.  That  one  fhould  be  nour'fhing ,  ano¬ 
ther  poifonous ,  one  purging ,  another  ajlringent  : 
That  there  fhould  be  that  vaft  Difference  in  them, 
in  their  feveral  Conjlitutions ,  Makes ,  Properties  and 
Effects,  and  yet  all  arife  from  the  very  fame 
fort  of  Matter,  would  be  very  ftrange.  And,  to 
note  that  by  the  Bye,  this  Argument  makes 
equally  ftrong  againll  thofe  who  fuppofe  mere 
Water  the  Matter  out  of  which  all  Bodies  are- 
formed. 

The  Cataputia ,  in  the  Glafs  E,  received  but  very 
little  Encreafe,  only  three  Grains  and  a  half,  all 
the  while  it  flood,  tho’  2501  Gr.  of  Water  were 
fpent  upon  it.  I  will  not  fay  the  Reafon  was,  Be¬ 
caufe  the  Water  did  not  contain  in  it  Matter  fit 
and  proper  for  the  Nourifhment  of  that  peculiar 
and  remarkable  Plant.  No,  it  may  be,  the  Water 
was  not  a  proper  Medium  for  it  to  grow  in  :  And 
we  know,  there  are  very  many  Plants  that  will 
not  thrive  in  it- 

Too  much  of  that  Liquor,  in  fome  Plants,  may 
probably  hurry  the  Terreftrial  Matter  thro’  their 
Veflels  too  faft  for  them  to  arreft  and  lay  hold  of 
it.  Be  that  as  it  will,  ’tis  moft  certain,  there  are 
peculiar  Soils  that  fuit  particular  Plants. 

In  England,  Cherries  are  obferved  to  fucceed  belt 
in  Kent ;  Apples  in  Herefordjhire ;  Saffron  in  Cam¬ 
bridge/hire  ;  Woad  in  two  or  three  of  our  Midland 
Counties ;  and  Teazles  in  Somerfetjhire.  This  is  an 
Obfervation  that  hath  held  in  all  Parts ,  and  indeed 
in  all  Ages  of  the  World.  The  moft  ancient  Wri¬ 
ters  of  Hufbandry  took  Notice  of  it ;  and  are  not 
wanting  in  their  Rules,  for  making  choice  of  Soils 
fuited  to  the  Nature  cf  each  kind  of  Vegetable  they 
thought  valuable  or  worth  propagating. 

But,  which  is  a  further  Proof  of  what  I  am 
here  endeavouring  to  advance,  That  Soil  that  is 
once  proper  and  fit  for  Production  of  fome  one 
fort  of  Vegetable,  does  not  ever  continue  to  be  fo. 
No,  in  Trad  of  Time,  it  lofes  that  Property  ;  but 
fooner  in  fome  Lands,  and  later  in  others.  This 
is  what  all,  who  are  converfant  in  thefe  Things, 
know  very  well. 

If  Wheat ,  for  Example,  be  fown  upon  a  Trad 
of  Land  that  is  proper  for  that  Grain,  the  firft  Crop 
will  fucceed  very  well,  and  perhaps  the  fecond,  and 
the  third,  as  long  as  the  Ground  is  in  Heart,  as 
the  Farmers  fpeak  :  But  in  a  few  Years  ’twill  pro¬ 
duce  no  more,  if  fowed  with  that  Corn.  Some 
other  Grain  indeed  it  may,  as  Barley:  And  after 
this  has  been  fown  fo  often,  that  the  Land  can 
bring  forth  no  more  of  the  fame,  it  may  afterwards 
yield  fome  good  Oats,  and  perhaps  Peafe  after 
them :  At  length  it  will  become  barren  ;  the  Vege¬ 
tative  Matter  that  at  firft  it  abounded  withal,  being, 
reduced  forth  of  it  by  thofe  fucceflive  Crops,  and. 
moft  of  it  born  off.  Each  fort  of  Grain  takes  forth 
that  peculiar  Matter  that  is  proper  for  its  own 
Nourifhment.  Firft,  the  Wheat  draws  off  thofe 
Particles  that  fuit  the  Body  of  that  Plant,  the  reft 
lying  all  quiet  and  undifturb’d  the  while.  And  when . 
the  Earth  has  yielded  up  all  them,  thofe  that  are 
proper  for  Barley,  a  different  Grain  remain  ftill 
behind,  ’till  the  lucceflive  Crops  of  that  Corn  fetch 
them  forth  too  :  And  fo  the  Oats  and  Peaje  in 
their  Turn,  ’till  in  fine  all  is  carried  off,  and  the 
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Earth  in  a  great  Meafure  drained  of  that  fort  of 
Matter. 

After  all  which,  that  very  Tradt  of  Land  may 
be  brought  to  produce  another  Series  of  the  fame 
Vegetables ,  but  never  ’till  it  is  fupplied  with  a  new 
F und  of  Matter  with  the  like  fort  of  that  it  at  firft 
contained.  This  Supply  is  made  feveral  ways :  By 
the  Ground’s  lying  fallow  for  fome  time,  till  the 
Rain  has  poured  down  a  frefh  Stock  upon  it  :  Or 
by  the  Tiller’s  Care,  in  Manuring  of  it.  And  for 
further  Evidence  that  this  Supply  is  in  reality  of 
like  fort,  we  need  only  refledt  a  while  upon  thofe 
Manures  that  are  found  by  conftant  Experience 
belt  to  promote  Vegetation ,  and  the  Fruitfulnefs  of 
the  Earth.  Thefe  are  chiefly  either  Parts  of  Vege¬ 
tables ,  or  of  Animals ,  which  indeed  either  derive 
their  own  Nourifhmenf  immediately  from  Vegeta¬ 
ble  Bodies,  or  from  other  Animals  that  do  fo.  In 
particular,  the  Blood ,  Urine ,  and  Excrements  of 
Animals  ;  Shaving  of  Horns ,  and  of  Hoofs ;  Hair , 
Woolly  Feathers ,  calcined  Shells ,  Lees  of  Wine ,  and 
of  Beer ,  Ajhes  of  all  forts  of  Vegetable  Bodies,  Leaves 
Straw ,  Roots ,  and  Stubble  turned  into  Earth  by 
plowing  or  otherwife,  to  rot  and  diffolve  there. 
Thefe,  I  fay,  are  our  bell  Manures  ;  and  being 
Vegetable  Subftances,  when  refunded  back  again 
into  the  Earth,  ferve  for  the  Formation  of  other 
like  Bodies. 

Not  wholly  to  confine  our  Thoughts  to  the 
Fields,  let  us  look  a  while  into  our  Gardens,  where 
we  {hall  meet  with  ftill  further  Confirmations  of 
the  fame  Thing.  The  Trees,  Shrubs ,  and  Herbs , 
cultivated  in  thefe,  after  they  are  continued  in 
Qne  Station,  till  they  have  derived  thence  the  grea¬ 
ter  Part  of  the  Matter  fit  for  their  Augment ,  will 
decay  and  degenerate,  unlefs  either  frefh  Earth,  or 
fome  fit  Manure,  be  applied  unto  them.  ’Tis  true, 
they  may  maintain  themfelves  there  for  fome  Time, 
by  fending  forth  Roots  further  and  further,  to  a 
great  Extent  all  round,  to  fetch  in  more  remote 
Provifion  :  But  at  laft  all  will  fail ;  and  they  mult 
either  have  a  frefh  Supply  brought  to  them,  or  they 
themfelves  be  removed  and  tranfplanted  to  fome 
other  Place  better  furnifhed  with  Matter  for  their 
Subfiftance.  And  accordingly,  Gardeners  obferve, 
That  Plants  that  have  flood  a  great  while  in  a 
Place,  have  longer  Roots  than  ufual  ;  Part  of 
which  they  cut  off  when  they  tranfplant  to  a  frefh 
Soil,  as  now  not  of  any  further  Ufe  to  them. 

All  thefe  Inlfances,  to  pafs  over  a  great  many 
others  that  might  be  alledged,  point  forth  a  parti¬ 
cular  Terrejlrial  Matter ,  and  not  Water,  for  the 
Subjedt  to  which  Plants  owe  their  Increafe  : 
Were  it  Water  only,  there  would  be  no  need  of 
Manures,  or- of  Tranfplanting  them  from  Place  to 
Place.  The  Rain  falls  in  all  Places  alike,  in  this 
Field  and  in  that  indifferently,  on  one  fide  of  an 
Orchard  or  Garden  as  well  as  another.  Nor  could 
there  be  any  reafon,  why  a  Trad  of  Land  fhould 
yield  Wheat  one  Year,  and  not  the  next,  fince  the 
Rain  fhowers  down  alike  in  each.  But  I  am  fen- 
fible  I  have  carried  this  Article  to  too  great  a 
Length,  which  yet  on  fo  ample  arid  extenfive  a 
Subjed,  ’twas  not  eafy  to  avoid. 

9.  Vegetables  are  not  formed  of  Water,  but  of  a  cer¬ 
tain  peculiar'  Terrejlrial  Matter. 

It  hath  been  {hewn,  That  there  is  a  confiderable 
Quantity  of  this  Matter  contained  both  in  Ram , 
Spring,  and  River-water  ;  that  the  much  greateft 


Part  of  the  Fluid  Mafs  that  afcends  up  into  Plants, 
does  not  fettle  or  abide  there,  but  paffes  through 
the  Pores  of  them,  and  exhales  up  into  the.  Atmo- 
fphere  ;  that  a  great  Part  of  the  Terreftrial  Matter, 
mixed  with  the  Water,  paffes  up  into  the  Plant 
along  with  it,  and  that  the  Plant  is  more  or  lei's 
augmented  in  Proportion,  as  the  Water  contains  a 
greater  or  fmaller  Quantity  of  that  Matter.  From 
all  which  we  may  very  reafonably  infer.  That 
Earth,  and  not  Water,  is  the  Matter  that  conflitutes 
Vegetables. 

The  Plant  in  E  drew  up  into  it  2501  Grains  of 
the  Fluid  Mafs,  and  yet  had  received  but  3!  Gr. 
of  Encreafe  from  all  that. 

The  Mint  in  L,  tho’  it  had  at  firft  the  Difad- 
vantage  to  be  much  lefs  than  that  in  I,  yet  being 
fet  in  Water,  wherewith  Earth  was  plentifully 
mixed,  and  that  in  I,  only  in  Water,  without  any 
fuch  additional  Earth,  it  had  vaftly  outgrown  the 
other,  weighing  at  laft  145  Gr.  more  than  that  did, 
and  fo  having  gain’d  above  twice  as  much  as  the 
other  had. 

In  like  manner,  that  in  K,  tho’  ’twas  a  great 
deal  lefs  When  put  in  than  that  in  I,  and  was^alfo 
impair’d  and  offended  by  Infeds,  yet  being  planted 
in  Water  wherein  Earth  was  diflolved,  where¬ 
as  the  Water  in  which  I  flood,  had  none,  it 
not  only  overtook,  but  confiderably  furpafted  the 
other,  weighing  at  laft  29  Gr.  more  than  that  in  I, 
and  yet  had  not  expended  fo  much  Water  as  that 
by  above  2400  Gr. 

The  Plant  in  N,  tho’  at  firft  a  great  deal  lefs 
than  that  in  M,  yet  being  fet  in  the  foul  crafs 
Water  that  was  left  in  the  Still,  after  that  in  which 
M  was  fet,  was  drawn  off,  in  conclufion  had  gain’d 
in  Weight  above  double  what  that  in  the  finer  and 
thinner  Water  had. 

The  Proportion  of  the  Augment  of  that  Plant 
that  throve  rnoft,  was  to  the  Fluid  Mafs  fpent  up¬ 
on  it,  but  as  1  to  46  ;  in  others,  ’twas  as  1  to  60, 
i  00  to  200  j  nay,  in  the  Cataputia,  ’twas  but  as 
1  to  714. 

The  Mint  in  B  took  up  39  Gr.  of  Water  a  day, 
one  day  With  another  ;  which  was  much  more 
than  the  whole  Weight  of  the  Plant  originally  ; 
and  yet,  withal  this,  it  gained  not  4  of  a  Grain  a 
day  in  Weight. 

Nay,  that  in  H  took  up  253  Gr.  a  day  of  the 
Fluid,  which  was  near  twice  as  much  as  its  origi¬ 
nal  Weight,  it  weighing,  when  firft  fet  in  the  Wa¬ 
ter,  but  127  Gr.  And  after  all,  the  daily  Encreafe 
of  the  Plant  was  no  more  than  2  Gr. 

6.  Spring  and  Rain-water  contain  pretty  near  an 

equal  Charge  of  Vegetable  Matter ;  River-water 

more  than  either  of  them. 

The  Plants  in  the  Glaffes,  A,  B,  and  C,  were 
at  firft  of  much  the  fame  Size  and  Weight.  At 
the  End  of  the  Experiment,  the  Mint  in  A  had 
gain’d  15  Gr.  out  of  2558  Gr.  of Spring-water  : 
That  in  B,  17  \  Gr.  out  of  3004  Gr.  of  Rain¬ 
water  ;  but  that  in  C  had  got  26  Gr.  out  of  on* 
ly  2493  Gr.  of  River-water. 

I  do  not  found  this  Propofition  folely  upon  thofe 
T rials,  having  made  fome  more,  which  I  do  not 
relate  here,  that  agree  Well  enough  with  thefe  : 
So  that  the  Proportions  here  delivered,  will  hold 
for  the  main  but  a  ftridt  and  juft  Comparifon  is 
hardly  to  be  expedted ;  fo  far  from  it,  that  I  make 
no  doubt,  but  the  Water  that  falls  in  Rain,  at  fome 
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times,  contains  a  greater  Share  of  Terrepial  Mat¬ 
ter,  than  that  which  falls  at  others.  A  more  power¬ 
ful  and  intenfe  Heat  muft  needs  hurry  up  a  larger 
Quantity  of  that  Matter  along  with  the  humid 
Vapours,  that  form  Rain,  than  one  more  feeble  and 
remifs  ever  poflibly  can.  The  Water  of  one  Spring 
may  flow  forth  with  an  higher  Charge  of  this  Mat¬ 
ter,  than  that  of  another ;  this  depending  partly 
upon  the  quicknefs  of  the  Ebullition  of  the  Water; 
and  partly,  upon  the  Quantity  of  that  Matter  la¬ 
tent  in  the  Strata  through  which  the  Fluid  pafies, 
and  the  greater  or  lefs  Laxity  of  thole  Strata .  for 
the  fame  Reafon,  the  Water  of  one  River  may 
abound  with  it  more  than  that  of  another ;  nay, 
the  fame  River,  when  much  agitated  and  in  Com¬ 
motion ,  mull  bear  up  more  of  it,  than  when  it 
moves  with  lefs  Rapidity  and  Violence. 

That  there  is  a  great  Quantity  of  this  Matter  in 
Rivers;  and  that  it  contributes  vaftly  to  the  or¬ 
dinary  Fertility  of  the  Earth,  we  have  an  illuftri- 
ous  Inftance  in  the  Nile,  the  Ganges ,  and  other  Ri¬ 
vers,  that  yearly  overflow  the  neighbouring  Plains. 
Their  Banks  fhew  the  faireft  and  largeft  Crops  of 
any  in  the  whole  World  ;  they  are  even  loaded 
with  the  multitude  of  their  Produ&ions ;  and  thole 
who  have  not  feen  them,  will  hardly  be  induced 
to  believe  the  mighty  Returns  thofe  Trails  make, 
in  comparifon  of  others,  that  have  not  the  Benefit 
of  like  Inundations. 

7.  Water  ferves  only  for  a  Vehicle  to  the  Ter  ref  rial 
Matter  which  forms  Vegetables,  and  does  not  it¬ 
felf  make  any  Addition  unto  them. 

Where  the  proper  Terrejlrial  Matter  is  wanting, 
the  Plant  is  not  augmented,  tho'  never  fo  much 
Water  afeend  into  it. 

The  Cataputia  in  E,  took  up  more  Water  than 
the  Mint  in  C,  and  yet  had  grown  but  very  little, 
having  received  only  3  j  Gr.  of  additional  Weight, 
whereas  the  other  had  received  no  lefs  than  26 
Grains. 

The  Mint  in  I,  was  planted  in  the  fame  fort  of 
Water  as  that  in  K  was  ;  only  the  latter  had  Earth 
diflolved  in  Water,  and  yet  that  drew  off  13140 
Gr.  of  Water ,  gained  itfelf  no  more  than  1 39  Gr. 
in  Weight ;  whereas  the  other  took  up  but  1073 1 
Gr.  of  Water,  and  was  augmented  168  Gr.  in 
Weight ;  consequently,  that  fpent  2409  Gr.  more 
of  the  Water  than  this  in  K  did,  and  yet  was 
not  fo  much  encreafed  in  Weight  as  this,  by  29 
Grains. 

The  Mint  in  M  flood  in  the  very  fame  kind  of 
Water  as  that  in  N  did.  But  the  Water  in  M 
having  much  lefs  Terreftrial  Matter  in  it  than  that 
in  N  had,  the  Plant  bore  up  8800  Gr.  of  it,  gain¬ 
ing  itfelf  only  41  Gr.  the  while;  whereas  that  in 
N  drew  off  no  more  than  4344  Gr.  and  yet  was 
augmented  94  Gr.  So  that  it  fpent  4459  Gr.  of 
Water  more  than  that  did  ;  and  yet  was  not  it 
felf  fo  much  encreafed  in  Weight  as  that  was  by 
53  Grains. 

This  is  both  a  very  fair  and  a  very  conclufive 
Inftance  ;  on  which  account  'tis  that  I  make  often 
ufe  of  it.  Indeed  they  are  all  fo  ;  and  to  add  any 
thing  further  on  this  Head,  will  not  be  needful. 

'Tis  evident  therefore.  Water  is  not  the  Matter 
that  compofes  Vegetable  Bodies ;  *tis  only  the  A- 
gent  that  conveys  that  Matter  to  them  that  in¬ 
troduces  and  diftributes  it  to  their  feveral  Parts  for 
their  Nourifhment.  That  Matter  is  fluggifh  and 


inactive,  and  would  lie  eternally  confined  to  its 
Beds  of  Earth,  without  ever  advancing  up  into 
Plants,  did  not  Water,  or  fome  like  Inftrument, 
fetch  it  forth,  and  carry  it  unto  them. 

That  therefore  there  is  that  plentiful  Provifion 
and  vaft  Abundance  of  it  fupplied  to  all  Parts 
of  the  Earth,  is  a  Mark  of  a  Natural  Providence 
fuper-  intending  over  the  Globe  w'e  inhabit,  and 
ordaining  a  due  Difpenfation  of  that  P  luid,  with¬ 
out  the  Miniftry  of  which  the  noble  Succeflion  of 
Bodies  we  behold  in  Animals ,  V cgetables,  and  Mi¬ 
nerals,  fhould  be  all  at  a  ftand.  But  to  keep  to 
Plants,  ’tis  manifeft.  Water,  as  well  upon  this, 
as  upon  the  other  Hypothefis,  is  abfolutely  necef- 
fary  in  the  Affair  of  Vegetation  ;  and  it  will  not 
fucceed  without  it :  Which  indeed  gave  occafion 
to  the  Opinion,  that  Water  itfelf  nourilhed,  and 
was  changed  into  Vegetable  Bodies.  They  flaw* 
that  tho’  thefe  were  planted  in  a  Soil  never  1b 
Rich,  fo  Happy,  fo  Advantageous,  nothing  came 
of  it,  unlefs  there  was  Water  too  in  conliderable 
Quantity. 

And  it  muft  be  allowed,  Vegetables  will  not  come 
on  or  profper,  where  that  is  wanting.  But  yet 
what  thefe  Gentlemen  inferred  thence,  was  not, 
we  fee,  well  grounded. 

This  Fluid  is  capacitated  for  the  Office  here 
afiigned  it,  feveral  ways.  By  the  Figure  of  its 
Parts,  which,  as  appears  from  many  Experiments, 
is  exactly  and  mathematically  Spherical  ;  their 
Surfaces  being  perfectly  Polite,  and  without  any 
the  leall  Inequalities.  'Tis  evident,  Corpufcles  of 
fuch  a  Figure  are  eafily  fufceptible  of  Motion,  yea, 
far  above  any  others  whatfoever ;  and  confequent- 
ly  the  moft  capable  of  moving  and  conveying 
other  Matter  that  is  not  fo  adlive  and  voluble. 
Then  the  Intervals  of  Bodies  of  that  Figure  are, 
with  refpedt  to  their  Bulk,  of  all  others,  the  largeft, 
and  fo  the  moft  fitting  to  receive  and  entertain 
foreign  Matter  in  them.  Befides,  as  far  as  the 
Trials  hitherto  made  inform  us,  the  conftituent 
Corpufcles  of  Water  are  each,  lingly  confidered, 
abfolutely  folid,  and  do  not  yield  to  the  greateft 
external  Force.  This  fecures  their  Figure  againft 
any  Alteration  ;  and  the  Intervals  of  the  Cor¬ 
pufcles  muft  be  always  alike. 

By  the  latter,  'twill  be  ever  difpofed  to  receive 
Matter  into  it :  And  by  the  former,  when  once 
received,  to  bear  it  along  with  it. 

Water  is  further  capacitated  to  be  a  Vehicle  to 
this  Matter,  by  the  Tenuity  and  Finenefs  of  the 
Corpufcles  of  which  it  confifts.  We  hardly  know 
any  P'luid  in  all  Nature,  except  Fire,  whofe  Con¬ 
ftituent  Parts  are  fo  exceeding  fubtil  and  fmall,  as 
thofe  of  Water  are.  They’ll  pafs  Pores  and  Inter- 
ftices,  that  neither  Air  nor  any  other  Fluid  will. 
This  enables  them  to  enter  the  fineft  Tubes  and. 
Veflels  of  Plants,  and  to  introduce  the  Terreftrial 
Matter,  conveying  it  to  all  Parts  of  them  ;  whilft 
each,  by  means  of  Organs  ’tis  endowed  with  for 
the  Purpofe,  intercepts  and  aflumes  into  itfelf  fuch 
Particles  as  are  fuitable  to  its  own  Nature,  letting 
the  reft  pafs  on  through  the  common  Du£ts:  Nay, 
we  have  almoft  every  where  Mechanical  Inftances 
of  much  the  fame  Tenor. 

’Tis  obvious  to  every  one,  how  eafily  and  fud- 
denly  Humidity,  or  the  Corpufcles  of  Water 
fuftained  in  the  Air,  pervade  and  infinuate  them- 
felves  into  Cords,  however  tightly  twilled  into 
Leather,  Parchment,  Vegetable  Bodies,  Wood, 
and  the  like. 
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This  it  is  that  fits  them  tor  Hygrometers,  and  to  degree  of  Heat,  iucceed  in  their  Order.  By  which 
meafure  and  determine  the  different  Quantities  of  Mechanifm,  provident  Nature  furnifhes  us  with  a 
Moifture  in  the  Air,  in  different  Places  and  Seafons.  very  various  and  differing  Entertainment;  and 
How  freely  Water  paffes  and  carri  s  with  it  what  is  beft  fuited  to  each  Seafon,  all  the"  Year 
Terreftrial  Matter  through  Filtres,  Colatures,  Di-  round. 


Filiations,  &c.  hath  been  intimated  already.  • 

8.  Water  is  not  capable  of  performing  this  Office  to 

Plants ,  unlefs  ajffiffed  by  a  due  Quantity  of  Heat ; 

and  this  muff  concur ,  or  Vegetation  will  not  fucceed. 

The  Plants  that  were  fet  in  the  Glaffes  Q,  R,  S, 
&c.  in  October ,  and  in  the  following  colder  Months, 
had  not  near  the  Quantity  of  Water  fen t  up  into 
them,  or  fo  great  an  additional  Encreafe  by  much 
as  thofe  that  were  fet  in  June,  July,  and  the  hotter 
Months.  ’Tis  plain,  Water  has  no  power  of  moving 
itfelf,  or  riling  to  the  vaft  Height  it  does  in  the  more 
tall  and  lofty  Plants  ;  fo  far  from  this,  that  it  does 
not  appear  from  any  Difcovery  yet  made,  that  even 
its  own  Fluidity  confifts  in  the  intedine  Mo¬ 
tion  of  its  Parts ;  whatever  fome  otherwife  very 
learned  and  knowing  Ferfons  may  have  thought. 
There  is  no  need  of  any  thing  more  for  folving  all 
the  Phsenomena  of  Fluidity,  than  fuch  a  Figure  and 
Difpolition  of  Parts,  as  Water  has.  Corpufcles  of 
that  Make,  and  that  are  all  abfolutely  Spherical, 
mull  Hand  fo  very  ticklilh  and  nicely  upon  each 
other,  as  to  be  fufceptible  of  every  Tmpreffion,  and 
tho’  not  perpetually  in  Motion,  yet  mull  be  always 
ready  and  liable  to  be  put  into  it,  by  any  the 
flighted  Force  imaginable.  It  is  true,  the  Parts 
of  Fire  or  Heat  are  not  capable  of  moving  them- 
felves  any  more  than  thole  of  Water;  but  they 
are  more  fubtil,  light,  and  aCtive  than  thofe  are, 
and  fo  more  eafily  put  into  Motion. 

In  fine,  ’tis  confident,  and  Matter  of  FaCt,  that 
Heat  does  operate  upon,  and  move  the  Water,  in 
order  to  its  carrying  on  the  Work  of  Vegetation ; 
but  how  ’tis  agitated  itfelf,  and  when  the  Motion 
fird  begins,  this  is  no  fit  Place  to  enquire. 

That  the  Concourfe  of  Heat  in  this  Work,  is 
really  necelfary,  appears  not  only  from  the  Experi¬ 
ments  before  us,  bat  from  all  Nature:  From  our 
fields  and  Foreds,  our  Gardens  and  our  Orchards, 
"we  fee  in  Autumn,  as  the  Sun’s  Power  grows  gradu¬ 
ally  lefs  andlefs,  fo  its  EffeCls  on  Plants  are  remitted, 
and  their  Vegetation  Ilackens  by  little  and  little. 

Its  Failure  is  fird  difcernible  in  Trees ;  thefe  are 
railed  highed  above  the  Earth,  and  require  a  more 
intenfe  Heat  to  elevate  the  Water  charged  with  its 
Nourifhmcnt,  to  the  Tops  and  Extremities  of  them; 
fo  that  for  want  of  frefh  Support  and  Nutriment, 
they  Ihed  their  Leaves,  unlefs  fecured  by  a  very 
firm  and  hardy  Conditution  indeed,  as  our  Ever¬ 
greens  are  ;  next  the  Shrubs  part  with  theirs,  and 
then  the  Herbs  and  lower  Tribes  ;  the  Heat  being 
at  length  not  fufficient  to  fupply  even  thefe,  tho’  fo 
near  the  Earth,  the  Fund  of  their  Nourifhment.  As 
the  Heat  returns  the  fucceeding  Spring,  they  all  re¬ 
cruit  again,  and  are  furnifhed  with  frefh  Supplies 
and  Verdure:  But  fird  thofe  which  are  lowed  and 
neared  the  Earth,  Herbs,  and  they  that  require 
a  leffer  Degree  of  Heat  to  raife  the  Water  with  its 
Earthy  Charge  into  them.  Then  the  Shrubs  and 
higher  Vegetables  in  their  Turns ;  and  ladly,  the 
Trees.  As  the  Heat  encreafes,  it  grows  too  power¬ 
ful,  and  hurries  the  Matter  with  too  great  Rapi¬ 
dity  thro’  finer,  and  more  tender  Plants.  Thefe 
therefore  go  off  and  decay  ;  and  others  that  are 
more  hardy  and  vigorous,  and  require  a  greater 
V  O  L.  II. 


As  the  Heat  of  the  feveral  Seafons  affords  us  a 
different  Face  of  Things,  fo  the  feveral  didant  Cli¬ 
mates  fhew  different  Scenesof  Nature,  and  Producti¬ 
ons  of  the  Earth. 

The  hotter  Countries  yield  ordinarily  the  larged 
and  tailed  'Frees,  and  thofe  too  in  a  much  greater 
Variety  than  the  colder  ever  do.  Even  thole 
Plants  which  are  common  to  both,  attain  to  a  much 
greater  bulk  in  the  Southern,  than  in  the  Northern 
Climes ;  nay,  there  are  fome  Regions  fo  Bleak  and 
Chill,  that  they  raife  no  Vegetables  at  all  to  any 
confiderable  Size.  This  we  learn  from  Greenland, 
from  Iceland,  and  other  Places  of  like  cold  Site  and 
Condition.  In  thefe  no  Tree  ever  appears,  and  the 
very  Shrubs  they  afford,  are  few,  little,  and  low. 

Again,  In  the  warmer  Climates,  and  fuch  as  do 
furnifh  forth  Trees,  and  the  larger  Vegetables ,  if 
there  happen  a  Remiffion,  or  Diminution  of  the 
ulual  Heat,  their  Productions  will  be  impeded  or 
diminifhed  in  Proportion. 

Our  late  colder  Summers  have  given  us  Proof 
enough  of  this.  For  tho’  the  Heat  we  have  had 
was  fufficient  to  raife  the  Vegetative  Matter  into  the 
low’er  Plants,  into  our  Corns,  our  Wheat,  Barley, 
Peafe,  and  the  like ;  and  we  have  had  Plenty  of 
Strawberries,  Rafberries,  Currants,  Goofeberries, 
and  the  Fruits  of  fuch  other  Vegetables  as  are  low 
and  near  the  Earth:  Yea,  and  a  moderate  dore  of 
Cherries,  Mulberries,  Plums,  Filberds,  and  fome 
others  that  grow  at  a  fomewhat  greater  Height  ; 
yet  our  Apples,  or  Pears,  Walnuts,  and  the  Pro¬ 
ductions  of  the  taller  T rees  have  been  fewer,  and 
thofe  not  fo  kindly,  fo  throughly  ripened,  and 
brought  to  that  Perfection  they  were  in  the  former 
more  benign  and  warm  Seafons.  The  Dwarf- 
apple  and  Pear-trees  have  fucceeded  better ;  and  in¬ 
deed  in  Trees  of  the  fame  kind,  thofe  that  keep 
clofed  to  the  Earth,  always  produce  the  mod  and 
bed  Fruit.  For  which  reafon  it  is  that  the  Gardeners 
check  and  redrain  the  Growth  of  their  better  Fruit- 
trees,  and  prevent  their  running  up  too  great  a 
Height  :  Now,  even  the  lower  Fruits  and  Greens 
have  had  fome  (hare  in  the  common  Calamity,  and 
fallen  Ihort  both  in  Number  and  Goodnefs  of  what 
the  hotter  and  kinder  Seafons  wTere  wont  to  (hew  us. 

As  to  our  Grapes,  Abricots,  Peaches,  NeCtarins, 
and  Figs,  being  tranfplanted  hither  out  of  hotter 
Climes,  ’tis  the  lefs  wonder  we  have  of  late  had 
fo  general  a  Failure  of  them. 

Nor  is  it  the  Sun,  or  the  ordinary  Emiffion  of 
the  Subterranean  Heat  only,  that  promotes  Vege¬ 
tation  ;  but  any  other  indifferently,  according  to 
its  Power  and  Degree. 

This  we  are  taught  by  our  Stoves,  Hot-beds, 
and  the  like.  All  Heat  is  of  like  kind;  and  wrhere- 
ever  is  the  fame  Caufe,  there  will  be  condantly 
the  fame  EffeCt. 

There’s  a  Procedure  in  every  part  of  Nature,  that 
is  perfectly  Regular,  and  Geometrical,  if  we  can 
but  find  it  out;  and  the  farther  our  Searches  carry 
us,  the  more  Ihall  we  have  Occafion  to  admire 
this,  and  the  better  ’twill  compenfate  our  Indudry. 

VEHICLE,  in  the  General,  is  that  which  carries 
or  bears  any  thing  along  ;  as  the  Serum,  or  watery 
Humour,  they  fay  is  the  Vehicle  which  ferves  to 
convey  the  Blood-Particles,  and  \p  difperfe  them 
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all  over  the  Body  :  And  in  Pharmacy,  that  Liquid 
in  which  any  Powder,  or  fuch  like  Medicine,  is 
taken,  they  call  a  proper  Vehicle  for  it. 

VEGETATIVE,  a  Term  applyed  to  that 
Principle  or  Part  in  Plants,  by  Vertue  of  which 
they  receive  Nourifhment,  or  grow  and  vegetate. 

VEJOURS,  are  fuch  as  are  lent  by  the  Court  to 
take  View  of  any  Place  in  Quell  ion,  for  the  bet¬ 
ter  Decifion  of  the  Right.  It  alfo  fignifies  fuch  as 
are  fent  to  view  thofe  that  Efloin  themfelves  de  ma¬ 
le  Letti,  whether  they  be  in  truth  fo  fick  as  they 
cannot  appear,  or  whether  they  counterfeit.  This 
Word  is  alfo  ufed  for  thofe  that  are  appointed  to 
view  an  Offence,  as  a  Man  murdered,  itfc.  See 
View. 

VEIN,  is  a  Veflel  in  an  Animal  Body,  made  to 
receive  and  bring  the  Blood  back  again  from  the 
Arteries 

The  Veins  confift  of  four  Tunicks,  a  Nervous, 
a  Glandulous,  a  Mufcular,  and  a  Membranaceous 
one.  The  Branches  of  the  Vena  Cava,  above  the 
Heart,  are  called  Jugular  Veins,  which  go  to¬ 
wards  the  Head  ;  they  which  go  towards  the  Arms, 
are  called  Axillary  ;  that  about  the  Heart  are  Coro¬ 
nary  ;  in  the  Lungs  Pulmonary  in  the  Liver  He- 
patick,  or  Liver  Vein  ;  in  the  Diaphragma ,  Phre- 
nica  ;  in  the  Thighs  Crural ;  in  the.  Reins  Emul- 
gents  ;  and  fo  from  its  various  Ramifications  it  is 
varioufly  denominated.  Blanchard. 

VELAMEN,  in  Chirurgery ,  the  Bag,  Skin  or 
Bladder  of  an  Impofthume  or  Swelling,  L. 

VELAMENTUM  Bombycinum ,  in  Anatomy, 
the  Velvet  Membrane,  or  Skin  of  the  Inteftines,  L. 

VELLICATION,  with  Phyficians,  a  fudden 
Convulfion  happening  to  the  Fibres  of  the  Muf- 
clcs* 

VELOCITY,  in  Mechanids,-  Swifinefs,  Ce¬ 
lerity,  or  that  Affedlion  of  Motion,  whereby  a 
Moveable  is  difpos’d  to  run  over  a  certain  Space  in  a 
certain  Time,  and  is  Hill  proportional  to  the  Space 
moved.  Called  alfo  fimple  or  abfolute  Velocity. 

Relative  or  refpedlive  VELOCI  E  Y ,  in  Mecha- 
nicks,  is  that  with  which  two  diftant  Bodies  approach 
one  another,  and  come  to  meet  in  a  Time  either 
longer  or  lefs ;  whether  only  one  of  them  moves 
to  the  other  that  is  at  Reft,  or  whether  they  both 
move.  As  if  two  Bodies  come  nearer  each  other 
by  three  Foot  in  one  Second  of  Time,  their  re- 
fpedive  Velocity  is  double  that  of  two  others  which 
only  approach  one  Foot  and  a  half  in  the  fame 
Time. 

VENA  Cava  :  See  Cava  Vena. 

VENA  Portcs,  is  a  notable  Vein,  fo  called  from 
the  two  Eminences,  called  by  Hippocrates 
between  which  it  enters  the  Liver.  The 

VENA  Porta,  as  it  enters  into  the  Liver,  is  in¬ 
verted  with  another  Coat,  which  fome  call  Vagina 
Porta ,  its  Sheath  ;  others  Capjula  or  Involucrum,  its 
Cafe  or  Cover,  and  Capfula  communis,  becaufe  the 
Porus  bilarius  is  involved  in  it  as  well  as  the  Porta. 

This  outer  Coat  it  has  immediately  from  the 
Membrane  that  cloaths  the  Liver  ;  that  is,  it  is 
continued  from  it,  though  it  be  of  a  clear  other 
Subftance,  namely  more  denfe  and  carnous  ;  it  is 
inverted  with  it  in  all  its  Ramifications,  and  fo 
having  a  double  Coat,  is  in  that  refpedl  an  Artery  ; 
as  alfo  in  that  it  brings  Blood  to  its  Liver  for  its 
Nourifhment,  as  well  as  for  other  Ufes;  and  laft- 
ly,  into  the  Capfula ,  it  has  an  obfcure  Pulfation 
(according  to  Dr,  Glijfon .) 


When  it  is  enter’d  about  half  an  Inch  into  the 
Liver,  it  is  carried  partly  to  the  Right  Haal,  part¬ 
ly  to  the  Left,  and  fo  is  fhap’d  into  a  Sinus  as  it 
were,  and  thence  is  divided  into  five  large  Branches, 
Four  whereof  are  diffus’d  all  over  the  hollow 
Side  of  the  Liver,  but  the  Fifth  aicends  ftreight  to 
its  upper  Side,  where  it  difperfes  it  felf.  The  faid 
Sinus  is  more  confpicuous  in  an  Embryo,  becaufe 
the  great  Influx  of  nutritious  Juice  by  the  Umbi¬ 
lical  Veins  enlarge  it  much.  Some  make  it  a  lort 
of  a  Heart,  obferving  in  it  an  obfcurer  kind  of  Sy- 
fole  and  Diajlole ,  whereby  the  Motion  of  the  Blood 
in  the  Branches  of  the  Porta  within  the  Liver,  is 
promoted  in  like  manner,  as  it  is  in  the  Arteria 
pulmonaris,  and  Aorta  by  the  Right  and  Left  Ven¬ 
tricles  of  the  Heart.  Without  which  Pulfation, 
they  think  the  Blood  would  hardly  pafs  out  of  the 
larger  Branches  of  the  Porta  into  the  narrrower,  and 
fo  on  into  the  Roots  of  the  Cava. 

In  an  Embryo  very  obfervable  is  the  Tubulus,  or 
Canalis  Venofus ,  which  pafles  diredly  out  of  this 
Sinus  into  the  Cava,  almoft  oppofite  to  the  Mouth 
of  the  Umbilical  Vein  that  opens  into  the  Sinus. 

This  Canalis,  or  Pipe,  is  of  the  fame  Subftance 
and  Tindure  with  a  Vein,  and  enters  into  the  Ca¬ 
va  juft  as  it  penetrates  the  Diaphragma  ;  and  there 
alfo  two  other  great  Branches  out  of  the  Liver  are 
inferred  into  the  Cava ;  and  in  the  lame  Place  this 
Pipe  is  alfo  knit  to  the  fufpenfory  Ligament,  as  it 
is  called,  and  after  the  Child  is  born,  grows  it 
felf  into  a  Ligament,  being  in  a  manner  oppofite 
to  the  Umbilical  Ligament. 

Its  Ufe  in  the  Foetus ,  is  for  the  freer  and  readier 
Motion  of  the  Blood  and  Chyle  out  of  the  Um¬ 
bilical  Vein  into  the  Cava,  feeing  the  Current  is 
hardly  ftrong  enough  to  pervade  the  Parenchyma 
of  the  Liver  ;  nor  indeed  is  there  any  Reafon  why 
the  faid  Liquors  fhou Id  pafs  there-through,  feeing 
there  is  either  little  or  no  Bile  therein ;  or  how¬ 
ever,  they  are  not  yet  in  a  Condition  to  have  the 
fame  feparated  from  them.  But  to  return  to  the 
Divifionsof  the  Porta. 

The  Antients  taught,  that  they  were  only  fpread 
in  the  finous  or  hollow  Part  of  the  Liver  ;  but 
Dr.  Gif  bn,  in  his  accurate  Anatomy  of  it,  affirms 
the  Porta  to  be  difperfed  very  equally  in  all  its 
Parts,  upper  as  well  as  lower. 

And  whereas  it  has  been  a  conftant  Dodrine, 
That  the  Branches  of  the  Porta  open  by  Anajlomo - 
fes,  into  thofe  of  the  Cava  ;  the  fame  learned  Au¬ 
thor,  and  many  others  fince  him,  have  obferved. 
That  there  are  no  fuch  Anajlomofes  at  all,  but  that 
the  Blood  doth  ouze  through  the  glandulous  Paren¬ 
chyma  of  the  Liver,  out  of  the  Capillary  Veins  of 
the  Porta,  into  thofe  of  the  Cava.  He  that  would 
be  fullier  informed  hereof,  may  confult  his  moft 
accurate  Book  de  Hepate .-  But  we  will  now  pafs 
to  the  Branches  of  the  Porta ,  when  it  is  gone  out 
of  the  Liver. 

This  Trunk  having  part:  a  little  from  the  Liver, 
before  it  be  fevered  into  Branches,  puts  forth  two 
T  wigs,  out  of  its  upper  and  fore-part,  which  are 
inferted  into  the  Cyfis  fellea,  or  Gall-Bladder,  (and 
are  from  thence  called  Cyjlice  gemella)  about  the 
Neck  of  it,  and  fpread  by  enumerable  Twigs 
through  its  external  Coat. 

A  third  T  wig  alfo  arifes  Angle  from  it,  which  is 
larger  than  either  of  the  former,  and  is  inferted  in¬ 
to  the  Bottom  of  the  right  Side  of  the  Stomach, 
from  whence  it  afcends  by  its  hinder  Side  up  to  the 
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Pylorus,  which  gives  it  the  Name  of  Pylonca  ;  it  is 
otherwife  called,  Gajlrica  dextra. 

Having  fent  forth  thefe  three  Twigs,  the  Trunk 
pafieth  down,  and  bending  a  little  towards  the 
left  Side,  it  is  parted  into  two  remarkable  Branches ; 
whereof  the  upper  is  called  Sinijler ,  or  the  Left , 
and  is  the  lefler  ;  the  lower  Dexter  or  the  Right , 
which  is  the  larger.  The  Left  is  bellowed  upon 
the  Stomach,  the  Omentum ,  a  Part  of  the  Colon, 
and  the  Spleen  ;  the  Right  is  fpread  through  the 
Guts  and  Mefentery  ;  the  Left  is  called,  Vena 
Splenica ;  but  the  Right  Vena  Mefenterica. 

The  Vena  Splenica  runs  acrofs  the  Body  towards 
the  left  Side,  being  fuftained  by  the  hinder  Leaf  of 
the  Cawl,  and  hath  two  Branches  ifluing  out  of  it, 
before  it  comes  to  the  Spleen,  viz.  the  Superior  and 
the  Inferior. 

The  Superior  is  called  Gajlrica ,  or  Ventricularis , 
becaufe  it  is  bellowed  upon  the  Stomach  ;  it  afcends 
obliquely  towards  the  left  Part  of  the  Stomach,  in¬ 
to  the  back  Side  whereof  it  is  inferted,  and  divides 
it  felf  into  three  Sprigs,  of  which  the  two  outmolt 
are  (pent  on  the  Body  of  the  Stomach,  but  the 
middle  afcends  on  its  back-lide  up  to  its  upper,  or 
left  Orifice,  which  it  encompafles  like  a  Garland, 
and  is  called  Coronaria.  From  the  Inferior  Branch 
two  Twigs  fpring  ;  the  one  is  lmall,  and  fends 
T wigs  to  the  right  Side  of  the  inner  Leaf  of  the 
Omentum ,  and  to  the  Colon  annexed  to  it.  This  is 
called  Ep  phis,  or  Omentalis  dextra.  The  other  is 
fpent  upon  the  fame  Leaf  of  the  Omentum ,  with 
that  Part  of  the  Colon  which  it  ties  to  the  Back, 
and  is  called  Epiplois ,  or  Omentalis  pojlica. 

When  the  Ramus  Splenicus  hath  jull  approached 
to  the  Spleen,  it  fends  out  twro  other  Twigs,  the 
upper  and  lower.  The  Upper  is  called  Vas  breve 
vcnofum ,  and  is  implanted  into  the  left  Part  of  the 
Bottom  of  the  Stomach.  It  is  fometimes  fingle,  in 
which  Cafe  it  is  properly  called  Vas  breve  in  the 
lingular  Number;  but  more  often  there  are  two, 
three,  or  more  of  them,  and  then  thefe  Veflels,  be 
they  one  or  more,  do  fometimes  fpring  from  the 
Ramus  Splenicus ,  after  it  has  entred  the  Spleen. 

This  Vas  breve  was  a  Veflel  much  renowned 
by  the  Ancients,  who  believed  it  carried  an  acid 
Juice  from  the  Spleen  to  the  Stomach,  to  ftir  up 
Appetite,  and  to  help  the  Fermentation  of  the  Meat 
in  it ;  but  it  is  certain  both  by  Ligature  (whereby 
it  filleth  toward  the  Stomach,  and  emptieth  toward 
the  Spleen)  and  alfoby  the  general  Nature  of  Veins, 
whofe  fmaller  Branches  and  Twigs  ffcill  receive  the 
fuperfluous  Arterial  Blood  from  the  Part  whereinto 
they  are  inferted,  and  conduct  it  by  the  larger  Chan¬ 
nels  towards  the  Heart :  I  fay,  it  is  certain  from  hence 
that  this  fame  Vas  breve  carries  nothing  to  the  Sto¬ 
mach,  but  only  brings  from  thence,  into  the  Ramus 
Splenicus ,  the  Remains  of  the  Arterial  Blood. 

From  the  loiver  two  T wrigs  iflue. 

The  fil'd  is  called  Gajlro epiplois  fmijlra ;  this  is 
beftowed  upon  the  left  Part  of  the  Bottom  of  the 
Stomach,  and  the  Fore-leaf  of  the  Omentum ,  chief¬ 
ly  on  its  left  Part. 

Thefecond  fpringeth  mod  commonly  indeed  from 
the  Ramus  Splenicus ,  but  fometimes  from  the  left 
Mefenterick  Vein  ;  and  running  along  the  Intefli- 
num  Re  Hum,  is  inferted  into  the  Anus,  by  many 
Twjgs.  This  is  called  Hamorrhoidalis  interna ,  as 
that  which  fpringeth  from  the  Vena  Cava  is  called 
Hcsmorrhoidalis  externa. 

Now  followeth  the  Vena  Mefenterica ,  or  the  right 
Branch  of  the  Vena  Porta.  Before  it  be  divided  into 
Branches,  it  fendeth.  forth  two  T wigs. 


The  firft  is  called  Gajlroepiplois  dextra ;  this  is 
beftowed  upon  the  right  Part  of  the  Bottom  of  the 
Stomach,  and  the  right  Side  of  the  upper  Leaf  of 
the  Cawl. 

The  fecond  is  called  Intejlinalis,  or  Duodena : 
It  is  inferted  into  the  Middle  of  the  Duodenum ,  and 
the  Beginning  of  the  Jejunum,  and  runneth  length¬ 
ways  of  them  ;  whence  l’ome  Capillary  Twigs  «o 
to  the  Pancreas,  and  the  upper  Part  of  the  Omen¬ 
tum. 

After  thefe  Twigs  are  paft  from  it,  it  enters  by 
one  Trunk  into  the  Mefentery,  where  prefently  it 
is  divided  into  two  Branches,  to  wit,  Mefenterica 
dextra  and  fmijlra. 

Mefenterica  dextra  (placed  on  the  right  Side)  is 
double,  and  fendeth  a  great  Number  of  Branches 
to  the  Jejunum ,  Ilium ,  Caecum ,  and  the  right  Part 
of  the  Colon ,  which  afeendeth  up  by  the  right 
Kidney,  and  runs  under  the  Liver. 

It  hath  fourteen  remarkable,  though  namelefs. 
Branches  ;  and  thefe  are  afterwards  divided  into 
innumerable  fmall  Twigs.  Thefe  are  thofe  Veins 
that  are  called  the  Meferaicks,  whofe  Branches  are 
fupported  by  the  Glandules  of  the  Mefentery,  but 
enter  not  into  them  ;  for  the  Glands  open  into  the 
Vena  Lafiecz. 

Mefenterica  ftniftra ,  pafleth  thro’  the  Middle  of 
the  Mefentery  to  that  Part  of  the  Colon  which  de- 
feendeth  from  the  left  Part  of  the  Stomach,  and 
to  the  Inteflinum  Re  Hum. 

The  Ufe  of  the  Porta,  before  the  Circulation 
of  the  Blood,  and  the  Vena  LaVtecs  were  found 
out,  wras  taught  to  be  for  the  carrying  of  Nou- 
rifhment  to  the  Inteftines  and  other  Parts  contain¬ 
ed  in  the  Abdomen,  and  alfo  to  bring  back  from 
the  Guts  the  purer  Part  of  the  Chyle  to  the  Liver 
to  make  Blood  of,  and  a  thicker  faeculent  Part  of 
it  to  the  Spleen,  to  be  excoded  by  it  into  an  acid 
Juice,  and  then  carried  to  the  Stomach  by  the  Vas 
breve  venofum,  for  the  exciting  of  Hunger. 

As  for  this  laft  Opinion,  it  appears  by  Ligature, 
That  the  Vas  breve  carries  its  Contents  from  the 
Stomach  to  the  Ramus  Splenicus,  and  it  is  nothing 
but  the  Blood  remaining  from  the  Nutrition  of  the 
Stomach  (that  was  brought  thither  by  the  Arte¬ 
ries,)  which  is  now  a  conveying  back  to  the  Liver, 
and  fo  to  the  Heart  again  in  its  Circulation. 

And  as  for  the  Mefera'cks  carrying  Nourifhment 
to  the  Guts,  or  bringing  back  Chyle,  thofe  Errors 
have  been  fufficiently  laid  open  before  now.  But 
their  true  Ufe  is  only  to  bring  back  to  the  Liver 
from  the  Guts,  Cawl,  and  other  Entrails,  that  Blood 
which  remains  after  their  Nutrition,  and  which 
was  carried  to  them  by  their  refpedive  Arteries. 

VEN.T  Laftea,  the  Lafleal  Veins,  are  fo  called 
from  the  white  Colour  of  the  Chyle  they  carry. 
Thefe  were  not  difeovered  as  fuch  ’till  about  the 
Year  1622.  When  Gafpar  Afellius  found  them  out 
in  difleding  a  live  Dog  fed  well.  Since  whom, 
many  others  have  made  more  accurate  Difcoveries 
of  them.  They  are  (lender  pellucid  Veflels,  having 
but  a  fingle  Coat,  and  are  difperfed  in  great  Num¬ 
bers  thro’  the  Mefentery,  and  appointed  for  carry¬ 
ing  the  Chyle.  Their  Rife  is  from  the  innermoft 
Membrane  of  the  Inteftines,  where  their  Mouths 
are  hid  under  a  kind  of  fpungy  Cruft,  or  Mucus, 
thro’  which,  by  the  Preflion  of  the  Guts  the  Chyle 
is  (trained,  and  received  by  the  Mouths  of  thofe 
Veflels.  From  whence  they  proceed  the  neareft 
or  readied  way  to  fuch  Glandules  of  the  Mefentery 
as  are  neareft  them  ;  but  in  their  Paflage  many 
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fmaller  ones  uniting  to  another,  do  commonly  grow 
into  one  large  Trunk,  and  this  a  pretty  way  be¬ 
fore  they  inlinuate  themfelves  into  the  Glands  they 
are  marching  to.  But  then  at  their  Entrance  into 
the  Gland,  and  fometimes  a  little  before,  this  Trunk 
feparates  again  into  new  Branches  more  and  fmaller 
than  the  other.  And  hitherto  they  bear  the  Name 
of  Radicales ,  or  Vena  LaVtea  primi  generis.  After 
this,  out  of  the  Gland  there  fpring  again  new  Ca¬ 
pillary  ones,  which  by  and  by  meeting  together, 
make  one  Trunk  again,  as  before,  which  keeping 
its  Courfe  towards  the  Centre  of  the  Mefentery, 
enters  as  many  Glands  as  lie  in  its  way,  being  di¬ 
vided  into  new  Branches  juft  before  its  Entrance 
into  each  Gland,  as  before:  But  whilft  all  the 
Trunks  bend  one  way,  they  alfo  meeting  with  one 
another,  do  in  Procefs  feveral  of  them  grow  into 
one ;  and  at  length  all  the  T runks  arrive  at  the 
great  or  middle  Gland  of  theMefentery  (called  im¬ 
properly  Pancreas')  which  moft  of  them  enter  into, 
but  fome  of  them  pais  over  its  Surface,  and  by  and 
by  they  all  empty  themfelves  into  the  great  or  com¬ 
mon  Receptacle  of  the  Chyle  that  l.es  behind  the 
lard  Gland  ;  thofe  that  were  inferred  into  it  rifing 
out  of  it  in  like  manner,  as  they  did  before  out 
of  the  lefler  Glands.  As  they  run  from  one  Gland 
to  another,  they  are  called  fecundi  generis ,  or  of  the 
fecond  Kind  ;  and  from  their  having  palled  all  the 
Glands  to  their  opening  into  the  common  Recep¬ 
tacle,  £sV.  they  are  called  tertii  generis ,  or  of  the 
third  Kind. 

VENA  PENUMONICA  ;  is  a  fmall  Vein 
which  creeps  along  upon  the  Bronchia  of  the  Af- 
pera  Arteria ,  or  Track  cea  in  the  Lungs ;  ’tis  de- 
icribed  and  fo  called  by  Sommichellius. 

VEN/E  Lymphatic  a,  the  Lymphatick  Veins ,  re¬ 
ceive  the  Lympha  from  the  conglobated  Glandules, 
and  difeharge  themfelves  either  into  the  Sanguina¬ 
ry  Veins,  or  into  the  Receptacle  of  the  Chyle. 

VENT!  Preputiiy  are  Veins  arifing  from  the  Ca¬ 
pillary  Extremities  of  the  Artery  of  the  Penis  called 
Pudenda ,  thefe  uniting  into  larger  Branches,  pal's 
into  thofe  Veins  which  arife  from  the  Corpora  Ca- 
vernofa  Penis ,  and  palling  under  the  common  Inte¬ 
guments,  do  empty  themfelves  into  the  upper  Vein 
of  that  continued  from  the  Saphena  Vein  of  the 
Foot.  Cowper's  Myji .  Reformat  a  in  Append. 

VENT!  Seftio,  is  the  fame  with  Phlebotomy ,  or 
Blood-letting. 

VENAL,  »  in  Anatomy ,  of  or  pertaining  to 
VENOUS,  ^  a  Vein  or  Veins. 

VENDEE,  in  Law ,  the  Perfon  to  whom  any 
thing  is  Sold  ;  in  con  trad  iftinddion  to  Vender ,  i.  e. 
the  Seller. 

VENDITIONI  exponas ,  is  a  Writ  Judicial,  di¬ 
rected  to  the  Under- SherifF,  commanding  him  to 
fell  Goods  which  he  hath  formerly  by  Command¬ 
ment  taken  into  his  Hands,  for  the  fatisfying  a 
Judgment  given  in  the  King’s  Court. 

VENEREAL,  Verier  eus^  L.  appertaining  to 
Venus  or  Venery. 

VENEREAL  Difeafe ,  Lues  Venerea ,  L.  a  con¬ 
tagious  Difeafe,  contraded  by  fome  impure  Hu¬ 
mour,  generally  received  in  Coition,  and  dffcover- 
ing  itfelf  in  Ulcers  and  Pains  about  the  Genital, 
and  other  Parts,  the  Pox. 

VENERIS  Oejlruniy  the  utmoft  exftafy  of  De¬ 
fire  or  Enjoyment  in  Coition. 

VENIRE/tfrz'tfJ,  is  a  Writ  Judicial  directed  to 
the  Under- Sheriff,  and  goeth  out  of  the  Record, 
•and  lies  where  two  Parties  plead  and  come  to  Iffue  ; 
for  then  the  Party,  Plaintiff,  or  Defendant,  (hall 


have  this  Writ  di reded  to  the  Sheriff  to  caufe 
T wyelve  Men  of  the  fame  Country  to  lay  the  T ruth 
upon  the  Iffue  taken.  And  if  this  Inqueft  come 
not  at  the  Day  of  the  Writ  returned,  then  (hall  go 
a  Habeas  Corpora ,  and  after  a  Diftrefs,  until  they 
come.  And  it  is  alfo  a  Procefs  upon  an  Audita 
Vpuerela,  or  upon  an  Indidment  in  the  King’s- 
Bench,  or  Venire  facias  ad  computandum ,  againft 
Tenant,  by  E legit. 

VENIRE  facias  tot  Matronas :  See  Ventre  irfpi- 
ciendo. 

VENT,  a  little  Aperture  left  in  the  Tubes  or 
Pipes  of  Fountains  to  facilitate  the  Efcape  of  the 
Wind  ;  or  on  occafion  to  give  them  Air  ;  as  in 
frofty  Weather,  &c.  for  want  of  which  they  are 
apt  to  burft  a  Spiracle  or  Vent-hole. 

VENT,wff/;  Chymifls ,  a  Cover  ofa  Wind-Fur¬ 
nace,  by  which  the  Air  enters,  which  ferves  for 
Bellows,  which  is  ftop’d  with  a  Regifter  or  Slice, 
according  to  the  degree  of  Heat  that  is  required. 

VENT,  in  Gunnery ,  fignifies  the  Difference  be¬ 
tween  the  Diameter  of  a  Bullet,  and  the  Diameter 
of  the  Bore  of  the  Piece ;  and  it  ought  to  be  ~  of 
the  Diameter  of  the  Bore  :  See  Ordnance. 

VENTER,  in  Anatomy*  a  Cavity  in  the  Body 
of  an  Animal  that  contains  the  Vifcera  or  other  Or¬ 
gans,  which  are  neceffary  for  the  Perfo  ma  ice  of 
divers  Fundions. 

VENTER  Inf  mus :  See  Hypcgajirium. 

VENTERS,  according  to  the  Definition  of  A- 
natomifts,  are  the  three  principal  Cavities,  or  hol¬ 
low  Parts  of  Animal  Bodies,  viz.  thofe  of  the 
Belly ,  Chef  and  Head ;  or  the  Abdomen ,  the  Tho¬ 
rax  y  and  the  Caput. 

VENTER,  of  a  Mufcle ,  in  Anatomy ,  is  the  Body 
or  flefhy  Part  of  it,  in  contradiftindion  to  the  two 
Tendons,  the  Extremes  of  it;  the  one  of  which 
is  called  the  Head ,  and  the  other  the  Tail  of  the 
Mufcle. 

VENTER  Draconis ,  in  Aftronomy ,  the  Dragon's 
Belly ,  is  the  middle  of  a  Planet’s  Orbit,  or  that 
part  which  is  moft  remote  from  the  Nodes,  i.  e. 
from  the  Dragon's  Head  and  Tail.  L. 

VENTER  Equinus,  in  Chymifry ,  i.  e.  a  Horfe’s 
Belly,  is  a  Dunghil,  wherein-  they  inclofe  certain 
Vefiels  for  particular  Operations,  which  are  to  be 
performed  by  means  of  the  gentle  Heat  of  the 
Dung. 

VENTER,  in  Law ,  is  ufed  for  a  Wife,  as  a 
Son  by  the  fecond  Venter ,  i.  e.  by  the  fecond  Wife  j 
alfo  for  the  Child  itfelf. 

VENTIDUCTS,  of  Ventus  and  DudluSy  are 
Spiracles  or  fubterraneous  Places,  where  frelh  cool 
Winds  being  contained,  are  caufed  to  communicate 
by  means  of  Duds,  Funnels  or  Vaults,  with  the 
Apartments  of  a  Houfe,  to  render  them  cool  in 
hot  fultry  Weather. 

VENT OSE,  a  Cupp'ng-Glafs :  See  Cucurbitula. 
The  Ingenious  Mr.  Hawk/bee  hath  now  found  a 
way  of  applyiny  Cupping- glafles  without  Fire,  by 
means  of  a  fmall  Air-pump,  which  does  mighty  well, 
and  puts  the  Patient  to  no  Pain  or  Fright. 

VENTRE  Infpiciendo,  is  a  Writ  for  the  Search 
of  a  Woman  that  faith  fire  is  with  Child,  and 
thereby  with-holdeth  Land  from  him  that  is  next 
Heir  at  Law. 

VENTRES  :  See  Cavitates. 

VENTRICLE,  the  Stomachy  is  a  Membranous 
Bowel  in  the  Abdomen ,  under  the  Diaphragma ,  be¬ 
twixt  the  Liver  and  the  Spleen,  confifting  of  four 
Tunicks;  a  Nervous,  Fibrous,  Glandulous,  and 
Membranous  one:  It  hath  two  Orifices,  one  on 
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the  Right-hand,  called  Pylorus  and  Junitor ,  where¬ 
at  the  Meat  is  lent  out  into  the  Guts  :  Another  on 
the  Left-hand,  at  which  the  Meat  enters.  Its  Of¬ 
fice  is  to  concod  or  ferment  the  Meat :  It  is  alfo 
called  Sto?nachus  and  Aqualiculus. 

VENTRICULI  cerebri,  the  Ventricles  of  the 
Brain,  are  four;  the  TJfe  of  them  is  to  receive  the 
Serous  Humours,  and  to  bring  them  by  the  Pelvis 
into  the  Pituitary  Glandule,  or  in  the  ProceJJiis 
Mamillares ,  by  the  Os  Cribriforme  to  the  Noftrils. 
They  are  nothing  but  Complications  of  the  Brain, 
which  happen  there  as  it  were  byAccident.  Blanchard. 

VENTRICULI  Cordis ,  the  Ventricles  of  the 
Heart,  are  two:  The  firft,  or  Right  Ventricle, 
receives  the  Blood  from  the  Vena  Cava ,  and  fends 
it  to  the  Lungs;  the  Left  Ventricle  receives  the 
Blood  from  the  Lungs,  and  fends  it  through  the 
whole  Body  by  the  Aorta ,  or  great  Artery,  and 
its  Branches :  In  th eSy/lole,  or  Contraction  of  the 
Ventricles,  the  Blood  is  fent  out:  In  the  Diajlole , 
or  Dilation,  it  is  let  into  the  Heart. 

VENTRICULUS,  the  Stomach  or  Ventriculus, 
is  placed  immediately  under  the  Midriff;  the  Liver 
covers  part  of  its  Right-fide,  and  the  Spleen 
touches  it  on  its  Left,  and  the  Colon  at  its  bot¬ 
tom  ;  to  which  alfo  the  Cawl  is  tied.  Its  figure 
is  like  that  of  a  Scotch  Bag-pipe,  being  long,  large, 
wide,  and  pretty  round  at  the  bottom,  but  (horter 
and  lets  convex  on  its  upper  Part,  where  its  two 
Orifices  are.  The  left  Orifice  is  called  Cardia ; 
to  it  the  Oejophagus  is  joined,  and  by  it  the  Aliments 
enter  the  Stomach,  where  being  digefted,  they 
afcend  obliquely  to  the  Pylorus  or  right  Orifice, 
which  is  united  to  the  firft  of  the  Inteftines.  At 
this  Orifice  the  Tunicks  of  the  Stomach  are  much 
thicker  than  they  are  any  wffiere  elfe,  and  the  in- 
moft  hath  a  thick  and  ftrong  Duplicature  in  form 
of  a  Ring,  w'hich  ferves  as  a  Valve  to  the  Pylorus , 
when  it  contrads  and  fhuts. 

The  Stomach  is  made  of  four  Membranes  or 
Coals.  The  firft  and  inmoft  is  made  of  fhort  Fi¬ 
bres,  which  ftand  perpendicularly  upon  the  Fi¬ 
bres  of  the  next  Coat  ;  they  are  to  be  feen 
plainly  towards  the  Pylorus.  When  the  Stomach 
is  diftended  with  Meat,  thefe  Fibres  become  thick 
and  fhort ;  whilft  they  endeavour  to  reftore  them- 
felves  by  their  natural  Elafticity,  they  contrad  the 
Cavity  of  the  Stomach,  for  the  Attrition  and  Ex- 
pulfion  of  the  Aliments.  This  Coat  is  much 
larger  than  the  reft,  being  full  of  Plaits  and 
Wrinkles,  and  chiefly  about  the  Pylorus.  Thefe 
Plaits  retard  the  Chyle,  that  it  runs  not  out  of 
the  Stomach  before  it  be  fufficiently  digefted.  In 
this  Coat  there  are  alfo  a  great  Number  of  fmall 
Glands,  which  feparate  a  Liquor  which  befmears 
all  the  Cavity  of  the  Stomach  ;  therefore  this  Coat 
is  called  Tunica  Glandulofa. 

The  Second  is  much  finer  and  thinner ;  it  is  al¬ 
together  Nervous ;  it  is  of  an  exquiiite  Senfe,  and 
is  called  Nervofa. 

The  Third  is  Mufcular,  being  made  of  ftraight 
and  circular  Fibres  ;  the  ftraight  run  upon  the 
upper  part  of  the  Stomach,  between  its  luperiour 
and  inferiour  Orifices ;  and  the  circular  run  ob¬ 
liquely  from  the  upper  part  of  the  Stomach  to  the 
bottom.  Thefe  Fibres,  by  their  Contradion  and 
continual  Motion,  help  the  Attrition  and  Digeftion 
of  the  Aliments. 

The  Fourth  T unicle  is  common ;  it  comes  from 
the  Peritoneum. 

The  Stomach  receives  Veins  from  the  Porta ,  viz. 
the  Gqjlrica ,  Pyloric  a,  and  Vas  Breve ,  and  Branches 
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from  the  Gajlroepiplois  dextra  IA  fmjlra,  which  ate 
accompanied  with  Branches  of  the  Arteria  Cceliaca , 
all  which  lie  immediately  under  the  fourth  Coat  of 
the  Stomach. 

The  Eighth  Pair  of  Nerves,  or  Par  Vagum, 
gives  twro  confiderable  Branches  to  the  Stomach, 
which  defeending  by  the  lides  of  the  Gullet,  di¬ 
vide  each  into  two  Branches,  the  external  and 
internal.  The  two  external  Branches  unite  in 
one,  and  the  internal  do  fo  likewife ;  both  which 
piercing  the  Midriff,  form,  by  a  great  Number  of 
fmall  Twigs,  upon  the  upper  Orifice  of  the  Sto¬ 
mach,  a  Plexus :  and  then  the  internal  Branch 
fpreads  it  felf  down  to  the  bottom  of  the  Sto¬ 
mach  ;  and  the  external  Branch  fpreads  it  felf 
upon  the  infide,  about  the  upper  Orifice  of  the  Sto¬ 
mach.  This  great  Number  of  Nerves  which  is 
about  the  upper  Orifice,  renders  it  very  fenfible, 
and  from  them  alfo  proceeds  the  great  Sympathy 
betwixt  the  Stomach,  Head  and  Heart ;  upon  which 
account  Helmont  thought  that  the  Soul  had 
its  feat  in  the  upper  Orifice  of  the  Stomach. 

The  Plexus  Nervofus  of  the  Hypochondria  and 
Mefenterium ,  give  feveral  Branches  to  the  bottom 
of  the  Stomach;  therefore  in  Hyfterick  and  Hy- 
pochondriack  Paflions,  the  Stomach  is  alfo  affeded. 

TheUfe  of  the  Stomach  is  Digeftion,  which  is 
the  Diflolution  or  Separation  of  the  Aliments  into 
fuch  minute  Parts,  as  are  fit  to  enter  our  Ladeal 
Veflels,  and  circulate  with  the  Mafs  of  Blood  : 
Or  it  is  the  Ample  breaking  of  the  Cohrefion  of  all 
the  little  Molecule ,  which  compofe  the  Subftances 
we  feed  upon.  Now  the  Principal  Agents  employ¬ 
ed  in  this  Adion,  are,  firft,  the  Saliva ,  the  Suc- 
cus  of  the  Glands  in  the  Stomach,  and  the  Li¬ 
quors  we  drink,  whofe  chief  Property  is  to  foften 
the  Aliments,  as  they  are  Fluids,  which  eafily 
enter  the  Pores  of  moft  Bodies,  and  fwelling  them, 
break  their  moft  intimate  Cohaefions.  When  the 
Aliments  are  thus  prepared,  their  Parts  are  foon 
feparated  from  one  another,  and  diflolved  into  a 
Fluid,  with  the  Liquors  in  the  Stomach,  by  the 
continual  Motion  of  its  Sides,  whofe  Power  in  this 
Adion,  is,  by  that  great  Improver  of  the  true 
Theory  of  Phyfuk ,  the  learned  Pitcairne ,  demon - 
ftrated  to  be  equal  to  the  Prefiure  of  12951  Pound 
weight  :  To  which  if  we  add  the  Force  of  the 
Diaphragma,  and  the  Mufcles  of  the  Abdomen , 
which  likewife  conduce  to  Digeftion,  the  Sum 
will  amount  to  261086  Pound  weight.  Thefe 
two  Adions  we  fee  more  clearly  in  Birds,  be- 
caufe  they  are  performed  in  two  Stomachs.  In 
the  firft  the  Corn  is  only  fwelled  and  foftened  by 
the  Liquor  of  its  Glands,  but  broken  and  diflolved 
in  the  fecond,  which  is  compofed  of  very  ftrong 
Mufcles,  becaufe  thofe  of  the  Abdomen  and  Diaphrag¬ 
ma  are  weak,  neither  do  they  ad  upon  the  Sto¬ 
mach,  as  in  Men.  Keil’s  Anatomy. 

VENUE,  or  Venew,  or  Vifne ,  are  Terms  ufed 
in  Law,  fignifying  the  Place  next  to  that  where 
any  thing  that  comes  to  be  tried  happened  to  be 
done :  And  therefore  for  the  better  Difcovery  of 
the  Truth  of  the  Matter  in  Fad  upon  every 
Trial,  fome  of  the  Jury  muft  be  of  the  fame 
Hundred,  or  fometimes  of  the  fame  Parifh,  or 
Neighbourhood,  in  which  the  thing  is  fuppofed  to 
be  done,  who  by  Intendment  may  have  the  belt 
Knowledge  of  the  Matter. 

VENUS.  The  Time  of  the  Periodical  Revo¬ 
lution  of  this  Planet  round  the  Sun,  is  224  Days 
and  f  of  a  Day,  or  7i  of  our  Months. 
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According  to  Mr.  Cafiini ,  the  greateft  Diftance 

of  Venus  from  the  Earth  is  38415,  the  mean  Di¬ 
ftance  22000,  and  the  leail  Diftance  5  5 85  Semi¬ 
diameters  of  the  Earth. 

And  the  Diameter  of  Venus  is  equal  to  7  Semi¬ 
diameters  of  the  Earth  ;  therefore  the  Globe  of 
Venus  muft  be  near  43  times  greater  than  that  of  the 
the  Earth*  But  Dr  .Gregory  faith,  that  to  an  Eye 
placed  in  Venus ,  the  Sun’s  Diameter  would  appear 
once  and  7  as  big  again  as  it  doth  to  us,  and  there¬ 
fore  his  Difk  will  be  more  than  double  of  what  it 
appears  to  us :  And  the  Light  and  Heat  in  this 
Planet,  and  its  Gravity  towards  the  Sun,  will  be 
in  the  fame  Proportion  in  refpedt  of  ours. 

The  Length  of  the  Day  in  Venus,  is  but  23  Hours. 
The  Eye  here  will  behold  4  Planets  above  it, 
viz.  our  Earth,  Mars,  Jupiter  and  Saturn ;  and 
one  below  it,  which  is  Mercury :  And  when  our 
Earth  is  in  Oppofition  to  the  Sun,  it  will  appear 
then  (in  the  Night)  to  fhine  with  a  full  Orb,  and 
be  very  bright.  The  Moon  will  appear  always  to 
accompany  the  Earth,  and  never  to  be  feen  from 
her  above  j  a  Degree.  Mercury  will  never  appear 
to  be  above  38  Degrees  diftant  from  the  Sun. 

Kepler  faith,  the  Inclination  of  the  Orbit  of 
Venus ,  is  3  Degrees  and  22  Minutes. 

0. Stoker  if  1 666,  CaJJini  obfervcd  feveral  Spots 
in  the  Body  of  this  Planet,  by  whofe  Motion  he 
judged  (tho’  he  was  not  certain)  that  (he  moved 
either  by  a  Circulatioh,  or  a  kind  of  Libration 
round  her  Axis,  in  about  ,23  Hours.'. 

A.  D.  1672,  and  1686,  the  fame  Aftronomer, 
■with  a  Telefcope  of  34  Foot,  believes  he  faw  a 
Satellite:  moving  round  this  Planet,  and  diftant 
from  it  about  |  of  Venus's  Diameter.  It  had  the 
fame  Phafis  with  Venus ,  but  was  without  any  well 
defined  Form,  and  its  Diameter  fcarce  exceeded  4 
of  that  of  Venus. 

Dr.  Gregory  thinks  it  more  than  probable,  that 
this  was  a  Satellite  and  fuppofes  the  R.eafon  why 
it  is  not  ufually  feen,  .to  be  the  Unfitnefs  ©fits  Sur¬ 
face  to  reflect  the  Rays  of  the  Sun’s  Light  ^  as  is 
the  cafe  of  the  Spots  in  the  Moon,  of  which  if  tire 
whole  Difk  of  the  Moon  were  competed;,  he  thinks 
that  the  Planet  could  not  be  feen  in  Venus.'  Afircm. 
&  Geoni,  p.  472.  d  03  i.> 

Herigoue ,  Kepler ,  and  Rhatenfis,  or  Schyrhsus  de 
Rhacitis ,  conjecture  that  Venus,  moves  round  her 
Axis  in  about  1 4  Hours ;  as  Kircher  and  Scbottus 
pretend  to  have  difeovered,  by  Obfervation  of  cer¬ 
tain  Spots  in  her, 

VENUS,  in  Chymijlry ,  Copper,  the  Character 
of  which  is  ?  ,  which  the  Adepts  fay,  exprefles  it 
to  be  Gold,  only  joined  with  fome  corrofive  or 
arfenical  Menfiruum ,  which  if  it  were  removed. 
Copper  would  be  Gold. 

VERB,  in  Grammar ,  is  a  variable  Part  of  Speech, 
exprefling  the  ACtion  of  the  Mind,  which  affirms 
that  a  Thing  is  fo,  or  not  fo  :  And  ’tis  either  Per- 
fonal ,  which  is  conjugated  or  formed  through  all 
the  three  Perfons;  or  Imperfonal ,  which  is  only 
found  in  the  third  Perfon  Singular. 

VERBERATION,  in  Phyficks ,  a  Term  ufed 
to  exprefs  the  Caufe  of  Sound,  which  arifes  from  the 
Verberatum  of  the  Air,  when  ftruck  in  divers  man¬ 
ners  by  the  feveral  Parts  of  the  fonorous  Body 
firft  put  into  a  vibratory  Motion. 

VERDEGREASE,  is  the  Ruft  of  Copper  ga¬ 
thered  by  ftratifying  Plates  of  Copper  with  the 
Hufks  of  prefled  Grapes,  and  then  feraping  oft'  the 
Ruft  of  the  Plates  contracted  by  lying  in  thofe 


Hufks  for  fome  time.  But  the  Painters  call  Ver- 
degreafe ,  or  Verdeter ,  a  kind  of  Magiftery  of  the 
common  Verdegreafe  ;  which  is  di.flolved  in  di- 
ftilled  Vinegar,  and  then  Cryftaliz'd  in  a  cool  Place. 
Thefe  are  called  Cryftals  of  Venus ,  made  by  Vine¬ 
gar- 

VERDEROR,  is  a  Judicial  Officer  of  the  King’s 
Foreft,  chofen  by  the  King’s  Writ  in  the  full 
County  of  the  lame  Shire  where  the  Foreft  is ; 
and  is  fworn  to  maintain  and  keep  the  Aflizes  of 
the  Foreft  ;  to  view,  receive  and  enrol  the  Attach¬ 
ments  and  Prefentments  of  all  manner  of  Trefpafles 
of  Vert  and  Venifon  in  the  Foreft. 

VERDICT,  is  the  Anfwer  of  3  Jury  made  upon 
any  Caufe,  Civil  or  Criminal,  committed  by  the 
Court  to  their  Examination.  And  it  is  either  Ge¬ 
neral  or  Special :  A  General  Verdidl ,  is  that  which 
is  given  or  brought  into  the  Court  in  like  general 
Terms,  to  the  general  ljfiue ,  as  in  ACtion  of  Diflefin, 
the  Defendant  pleadeth,  No  Wrong ,  no  Difi'efm ; 
then  the  Iflue  is  General ,  whether  the  FaCt  be 
wrong,  or  not ;  which  being  committed  to  the 
Jury,  they,  upon  Confideration  of  their  Evidence, 
come  in,  and  fay,  either  for  the  Plantiff,  that  it 
is  a  Wrong  and  Diflefin ;  or  for  the  Defendant, 
that  it  is  no  Wrong,  ne>  Diflefin.  A  Special  Ver¬ 
didl  is,  when  they  fay  at  large,  that  fuch  a  Thing, 
and  fuch  a  Thing,  they  found  to  be  done  by  the 
Defendant  or  Tenant,  fo  declaring  the  Courfe  of 
the  FaCt,  as  in  their  Opinion  it  is  proved  ;  and  as 
to  the  Law  upon  the  FaCt,  they  pray  the  Judg¬ 
ment  of  the  Court.  And  this  Special  Verdidt,  if  it 
contain  any  ample  Declaration  of  the  Caufe  from 
the  Beginning  to  the  End,  is  alfo  called  a  Verdidi 
at  large.  i  .. 

VERDITER,  is  made  thus  :  Into  an  hundred 
Pound  weight  of  Whiting  put  into  a  Tub,  the 
Refiners  pour  their  Copper  Water ,  (fee  Refining) 
and  ftir  them  together  every  Day  for  fome  Hours 
together,  till  the  Water  grows  pale:  Then  they 
pour  that  away,  and  fet  it  by  for  further  Ufe, 
and  pour  on  more  of  the  green  Water,  and  fo  con¬ 
tinue  till  the  Verditer  be  made  ;  which  being 
taken  out,  is  laid  on  large  Pieces  of  Chalk  in  the 
Sun,  till  it  be  dry  for  the  Market.  The  Water 
■mentioned  to  be  drawn  or  poured  off  from  the  Ver¬ 
diter  (which  remains  at  the  Bottom  of  the  Tub) 
is  put  into  a  Copper  and  boiled,  till  it  come  to  the 
Thicknefs  of  Water  Gruel,  now  confifting  princi¬ 
pally  of  Salt-Petre  reduced,  moft  of  the  Spirit  of 
Vitriol  being  gone  with  the  Copper  into  the  Verdi¬ 
ter  ;  and  a  Difh  full  of  this  being  put  into  the  other 
Materials  for  Aqua-Eortis ,  is  re-diftill’d,  and  makes 
what  they  call  a  Double  Water ,  which  is  near 
twice  as  good  as- that  made  without  it.  Phil. 
Tranf.  N°  142. 

VERDOY  ;  a  Term  in  Heraldry  for  a  Bor- 
dure  of  a  Coat  of  Arms,  being  charged  with  any 
Kinds  or  Parts  of  Flowers,  Fruits,  Seeds,  Plants, 
Gfc. 

VERGE,  is  the  Compafs  of  the  King’s  Court, 
which  bounds  the  Jurifdidtion  of  the  Lord-Steward 
of  the  King’s  Houfhold,  and  of  the  Coroner  of  the 
King’s  Houfe  ;  and  that  feems  to  have  been  twelve 
Miles  round. 

Verge ,  is  alfo  ufed  for  a  Stick  or  Rod,  by  which 
One  is  admitted  Tenant,  and  holding  it  in  his 
Hand,  takes  the  Oath  of  Fealty  to  the  Lord  of  the 
Manor,  and  for  that  caufe  is  called  ‘Tenant  by  the 
Verge.  Alfo  the  Spindle  of  the  Balance  t>f  a  Watch 
is  called  the  Verge. 


VER- 


V  E  R 
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VERGETTE,  in  Heraldry , . is 
what,  by  the  Englijh  Heralds,  is 
called  a  Pallet,  or  fmall  Pale. 


VERGILL/E,  in  Ajlronomy ,  a  Conftellation, 
the  Appearance  of  which  intimates  the  Approacn 

of  the  Spring.  ,  J  0  ,  c 

VERMICULAR  Work,  m  Sculpture ,  a  bolt  of 

Orrament  ufed  in  Ruftick  Work,  which  confifts 
of  Frets  or  Knobs  cut  with  Points,  in  lome  fort 
reprefenting  the  T rafts  made  by  Worms. 
VERMICU LARES:  See  Lumbricales. 
V'ERMICULATJON,  is  an  Infedionofl  lants 

byVERMiFORMIS  Pnaffus ,  is .the  Prominenpc 
of  the  Cerebellum ,  fo  called  from  its  Shape.  . 

VERMIN  ATION,  with  Pbyfuians ,  the  Wring¬ 
ing  of  the  Guts,  wherein  the  Patient  is  afteeted, 
as  if  Worms  were  gnawing  his  Inteitmes. 

VERMIVOROUS,  are  fuch  Animals-  as  feed 

U]?( VERNAL  Signs ,  in  Afronomy,  thofe  Signs  m 
which  the  Sun  is  during  the  Spring  Sealon, 

Aries,  Taurus ,  and  Gemini.  •  .  • 

VERNAL  Equinox ,  in  Ajlronomy ,  that  Equinox 

that  is  when  the  Sun  is  afeending  from  the  Equa¬ 
tor  towards  the  North. 

.  VERRY,  or  Fairy,  in  Heraldry, 
is  of  two  Sorts.  If  the  Colours 
(which  is  a  fort  of  Chequer- Work, 
of  the  Shape  of  little  Bells  )  be 
Argent  and  Azure,  ’tis  -enough  to 
fry >  fairy  alone  :  But  if  the  Co¬ 
lours  are  any  other,  they  muft  be 
named  exprefly.  They  engrave 
it  thus. 

VERSED-S/«£,  of  an  Arch,  is  a  Segment  of  the 
Diameter  of  a  Circle,  lying  between  the  Foot  of 
the  Right-Sine,  and  the  lower  Extremity  of  the 
Ark  :  See  more  under  the  Word  Trigonometry 
Thus  S  T  is  the  Verfed-Sine  of  the  Ark  R  T  ; 
and  A  S  the  Verfed-Sine  of  the  Ark  A  R,  which 
is  the  Supplement  of  the  former. 


If  the  Ark  be  lefs  than  90°.  the  Co-fine  taken 
out  of  the  Radius  leaves  the  Verfed-Sine  :  But 
if  the  Ark  be  greater  than  a  Quadrant,  the  Ra¬ 
dius  added  to  the  Co- fine  makes  the  Verfed-Sine. 
By  the  Sedor,  the  Diftance  from  90  to  Bo  on  the 
Line  of  Sines  taken  laterally,  is  the  Verled-Sine 
of  io°  ;  The  Diftance  between  90  and  70,  the 
Verfed-Sine  of  20°,  ksc.  But  if  the  Right-Sine 
were  50°.  and  you  would  have  the  Verfed-Sine  of 
50°.  make  a  parallel  Entrance  of  the  Sine  given 
between  50  and  50  in  the  Lines  of  Sines  ;  and  by 
that  means,  the  Diftance  between  90  and  90, 
will  give  the  Length  of  the  Radius :  Then  out  of 
.that  Radius  take.  parallelly  found  the  Sine  of  40°, 
.(the  Co-fine  of  500.)  the  Remainder  will  be  the 
Verfed-Sine  50°. 

In  Sir  Jonas  Moor’s  New  Syjietn  of  Mathem . 
Vol.  II.  in  the  New  Book  of  Logarithms  (and 
in  fome  other  Books)  you  have  Tables  of  Verfed- 
Sines ,  both  natural  and  artificial,  whofe  Ufes  atF 
very  many  ;  and  efpecially  in  folving  fome  of  the 
moft  ufeful  Cafes  of  Spherick  Triangles  :  As  ih 
calculating  the  D  fiances  of  Places  on  the  Earth’s 
Surface ,  according  to  the  Arch  of  a  Great  Circle , 
'by  having  their  Longitudes  and  Latitudes ;  The 
D fiances  of  two  Stars ,  by  having  their  Right  Af- 
cenfions  and  Declinations,  or  their  Longitudes  and 
Latitudes  ;  by  which  means,  the  Altitudes  of  two 
Stars  not  on  the  Meridian,  or  of  the  Sun,  with 
the  Difference  of  Time  or  Azimuth  being  obfer- 
ved,  the  Latitudes  of  Places  may  be  found. 


A 


As  in  the  Spherick  Triangle  B  P  L,  let  the  Legs 
BP  and  PL  be  given,  and  the  contained  Angle 
BPL.  To  find  the  Side  BL. 

I  fay,  as  the  Cube  of  Radius,  to  the  Redangle 
of  the  Sines  of  the  Legs  ;  fo  is  the  Square  of  half 
the  Sine  of  the  contained  Angle,  to  half  the  Dif¬ 
ference  of  the  Verfed-Sine  of  the  third  Side,  and 
of  the  Ark  of  Difference  between  the  two  con¬ 
taining  Sides. 

Therefore,  in  Pradice,  double  the  Logarith- 
mick  Sine  of  half  the  Angle  given,  and  to  it  add 
the  Log.  Sines  of  the  Legs  ;  and  from  the  Left- 
hand  of  the  Sum,  ftrike  out  3  for  the  Cube  of 
the  Radius,  there  will  remain  the  Logarithm  of 
half  the  Difference  of  thofe  two  Verfed-Sines. 

Which  half  Difference  doubled,  and  added  to 
the  Verfed-Sine  of  the  Difference  of  the  Legs, 
gives  the  Verfed-Sine  of  the  Side  fought. 


VERSED -Sine  ;  what  it  is,  fee  under  Tri¬ 
gonometry  and  Scale ,  as  well  as  under  Verfed- 
Sine. 

From  the  Radius  or  Sine  of  any  Ark ,  to  find 
the  Verfed-Sine. 


EXAM - 


exam 

The  Log.  Sine  of  40° 
The  Log.  Sine  of  77° 
The  Log.  Sine  of  26°  7 
1 5  when  doubled  $ 


P  L  E. 

9.8080675 
-  9.9887239 

19.29141 16 


The  natural  Sine  againft  39.0882030^122/355 

Whofe  Double  is  - -  -  24547IQ 

The  natural  Verfed-Sine  of  370  the  d  2013645 
Difference  of  the  Legs,  is  —  3 

Their  Sum  is  - — 


4468355 


Which  is  the  Verfed-Sine  of  57  deg.  53  min. 
the  Side  required  or  fought. 

VERT  ;  the  Heralds  Word  for 
a  Green  Colour ;  and  ’tis  called  V  ert 
in  the  Blazon  of  the  Coats  of  all  un¬ 
der  the  Degree  of  Noble:  But  in 
Coats  of  Nobles  ’tis  called  Emerald ; 
and  in  thofe  of  King’s  ’tis  called  Ve- 
nus.  In  Engraving  ’tis  exprefied  by 
Lines  drawn  athwart,  beginning  at  the  Sinifter  Cor¬ 
ner  of  the  Efcutcheon,  thus. 

VERT,  in  the  Foreft-Law,  figftifies  every  thing 
that  grows  and  bears  a  green  Leaf  within  the  Fo- 
reft,  that  may  cover  a  Deer.  And  tis  either  Over- 
Vert  or  Nether-vert :  Over-vert  is  the  great  W  oods, 
and  in  Law-Books  are  ufually  called  Hault-Bois  : 
Nether-vert  is  the  under  Woods,  otherwife  call’d 
SoutEBois.  There  is  alfo  a  Special-vert ;  that  is, 
all  Trees  that  grow  in  the  King’s  Woods  within 
the  Foreftj  and  thofe  that  grow  there  in  other 
Mens  Woods,  if  they  be  fuch  Trees  as  bear  Fruit 
to  feed  the  Deer. 

VERTEBRAE  ;  the  Vertebres  or  Joints  of  the 
Neck  and  Back  bone  of  any  Animal  :  In  a  Man 
they  account  feven  in  the  Neck,  12  in  the  Back 
or  Dorfum ,  5  in  the  Loins,  and  5  of  the  Os  Sacrum. 

VERTEBRALIS,  or  Cervicalis ,  is  a  Pair  of 
Mufcles,  which  extend  all  the  Vertebres  of  the 
Body. 

VERTEX,  is  that  Point  in  the  Heaven  juft 
over  our  Heads,  and  the  fame  with  Zenith  ;  which 
fee.  •>  I 

The  Point  of  any  Angle  is  called  alfo  its  Vertex ; 
and  that  the  Point  of  the  Curve  of  a  Conick  Sedition, 
where  the  Axis  cuts  it,  is  called  alfo  the1  Vertex  of 
that  Section. 

VERTEX,  in  Anatomy,  is  alfo  the  Crown  of 
the  Head,  or  the  middle  Part  of  it,  feated  between 
the  Bounds  of  the  Sinciput  and  Occiput. 

VERTEX  of  a  Cone,  Pyramid,  Conick  Sedion, 
Lfr.  is  the  Point  of  the  upper  Extremityof  the  Axis, 
or  the  Top  of  the  Figure.  So  the  Vertex  of  an 
Angle,  is  the  Angular  Point ;  and  thole  Angles 
which,  being  oppofite  to  one  another,  do  touch 
only  in  the  Angular  Point,  are  called  Vertical 
Angles. 

VERTEX  of  a  Glafs  (in  Opticks)  is  the  fame 
with  its  Pole  ;  which  fee. 

VERTICAL  Circles :  See  Azimuths. 

VERTICAL  Line :  See  Line  Vertical. 

VERTICAL  oppofite  Angles  :  See  Angles. 

VERTICAL  Plain  in  Perfpedive :  See  Plain. 

VERTICAL  Point ,  the  fame  with  Vertex :  So 

that  in  Aftronomy,  a  Star  is  faid  to  be  Vertical , 


when  it  happens  To  be  in  that  Point  which  is  juft 
over  any  Place. 

VERTICAL-PLANE,  in  Conicks ,  is  a  Plane 
palling  thro’  the  Vertex  of  the  Cone,  and  parallel 
to  any  Conick  Sedion- 

VERTICAL-LINE,  in  Conicks ,  is  a  right  Line 
drawn  on  the  Vertical-Plane,  and  [a Ting  thro’  the 
Vertex  of  the  Cone. 

VERTICAL-LINE,  in  Dialling,  is  a  Line  on 
any  Plane  perpendicular  to  the  Horizon  ;  this  is 
beft  found  and  drawn  on  an  ered  or  reclining 
Plane,  by  holding  up  a  String  and  heavy  Plummet 
fteadily,  and  then  marking  two  Points  of  the  Sha¬ 
dow  of  the  Thread  on  the  Plane,  a  good  Diftance 
from  one  another,  and  then  drawing  a  Line  thro’ 
thofe  Marks. 

VERTICILLATE  Plants ,  are  by  the  Botanifts 
faid  to  be  fuch  as  have  their  Flowers  intermixed 
with  fmall  Leaves,  growing  in  kinds  of  Whirls 
about  the  Joints  of  the  Stalk,  as  Penny-Royal^ 
Hore-hound ,  See.  See  Plants . 

The  peculiar  Charaderifticks  of  this  Genus  of 
Plants,  Mr.  Ray  faith,  are,  their  Leaves  growing 
by  Pairs,  one  juft  againft  another  on  the  Stalk. 
The  Flower  monopctalous ,  but  ufually  hanging 
down  with  a  kind  of  a  Lip,  or  turn’d  fomething  like 
the  Form  of  an  Helmet,  four  Seeds  after  each 
Flower,  to  which  the  P erianthiurn  of  the  Flower 
ferves  inftead  of  a  Capfula  Seminalis. 

Mr.  Ray  makes  two  kinds  of  thefe  Verticillate 
Plants . 

I.  Tpe  Fruticofs ,  or  fuch  whofe  Superficies  is 
Perennial  j  and  thefe  have  either, 

1.  A  plain  Flower,  as  the  Chamadrys  vulgaris , 
Thucrium ,  and  the  Marum  Syria  cum. 

2.  Such  as  have  a  Flower  with  a  Lip,  which 
they  call  a  labiated  Flower,  or  one  fomething 
in  the  Form  of  a  Helmet,  which  they  call  ga- 
leated ;  as  the  Sacria  Stcschas ,  Hyffopus ,  Rofma- 
rinus ,  Satureia ,  Marum  vulgar  e.  Thy  mum  vul¬ 
gar  e,  and  the  Polium  montanum. 

II.  The  Verticillate  Herbacea ,  or  fuch  whofe 
Stalks  are  not  perennial  ;  and  thefe  are  the  Men- 
thes ,  Verbena ,  Diftamnus  Creticus ,  Origanum ,  Ma- 
jorana,  Ocimum ,  Horminum ,  Galeopfts ,  Nepeta ,  Be- 
tonica ,  Prunella ,  Stachys ,  Clinopodium  vulgar e ,  La- 
mium ,  Moluca  Hedera  terrefiris ,  Galericulata ,  Cala- 
mintha ,  Me  Ufa,  Mar  rub  um  Commune ,  Nigrum , 
and  Aquaticum ,  Chamcepetys ,  Scarodonia ,  Scordium , 
Bugula ,  Syderitis ,  Cardiaca . 

VERTICITY,  the  Property  of  the  Loadftone, 
or  a  Touch’d-Needle  to  point  North  and  South ,  or 
towards  the  Poles  of  the  World  :  See  Magnet  and 
Magnetifm. 

VERTIGO  :  See  Scotomia. 
VERO-MONTANUM,  in  Anatomy ,  a  kind 
of  Valve  in  the  Place  where  the  Ejaculatory  Duds 
enter  ;  the  Ufe  of  it  is  to  prevent  the  Urine  in  pal¬ 
ling  the  XJrethra  from  getting  in  at  thofe  Duds, 
and  fo  mixing  with  the  Semen ,  L. 

VERU,  a  Comet,  according  to  fome  Writers, 
refembling  a  Spit,  being  nearly  the  fame  kind  as 
the  Lonchites ,  only  its  Head  is  rounder,  and  its 
T rain  longer  and  {harper  pointed. 

VERY 
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VERY  LORD,  and  Very  Tenant,  are  Terms  in 
.Lav/,  fignifying  thofe  that  be  immediate  Lord  and 
Tenant  one  to  another. 

VESICA  :  So  the  Chy mills  call  the  large  Cop¬ 
per  Body  tinned  within  fide,  which  is  commonly 
ufed  in  Diftillation  of  Ardent  Spirits,  becaufe  ’tis 
an  Figure  fomething  like  a  blown  Bladder.  This 
is  called  alfo  a  Cucurbit ,  and  commonly,  a  Body  : 
See  its  Figure  in  Cucurbit e. 

VESICA  Urinaria ,  the  Bladder ,  is  a  Vefiel  ap¬ 
pointed  to  receive  the  Urine  feparated  in  the  Kid¬ 
neys,  and  brought  to  it  by  the  Ureters. 

It  is  feated  in  the  Hypogajlriam ,  betwixt  the  two 
Coats  of  the  Peritonaum ,  in  that  Cavity  that  is 
formed  of  the  Os  Sacrum ,  Coxa  and  Pubis ,  and  is 
called  Pelvis.  In  Men  it  lies  upon  the  InteJUnum 
r  odium  ;  in  Women  it  adheres  to  the  Neck  of  the 
Womb,  which  is  placed  betwixt  the  Bladder  and 
the  ftreight  Gut :  In  both  it  is  knit  before  to  the 
OJJ'a  Pubis.  Moreover,  it  is  knit  to  the  Navel  by 
the  Urethra. 

Its  Subftance  is  made  up  of  three  Membranes. 
The  firft  and  outmoft  is  borrowed  from  the  Pe¬ 
ritonaum.  Riolanus  fays,  This  Coat  is  a  Duplica- 
ture  of  the  Peritonaum ,  within  which  the  Bladder 
lies  hid,  fufpended  like  a  Bottle  turned  the  Mouth 
downwards.  On  its  Outfide,  in  Man,  it  is  be- 
fmear’d  with  Fat,  but  notin  Bealls. 

The  fecond  is  thicker,  and  endowed  with  car- 
nous  Fibres  ;  yea,  Aquapendens ,  Spigelius ,  Walaus , 
and  Bartholin ,  will  have  it  to  be  a  true  Mtrfcle, 
ferving  for  the  Compreflion  of  the  Bladder,  to 
fqueeze  out  the  Urine  ;  as  the  Sphindler  ferveth 
for  Conftriftion  to  retain  it. 

The  third  and  innermoll,  is  white  and  bright 
■of  exquifite  Senfe,  as  thofe  know  too  well  who 
are  troubled  with  the  Stone. 

Within  it  is  covered  with  a  fiippery  mucous 
Humour,  fuch  as  the  Gall-bladder  has  on  its  In- 
fide,  and  fuch  as  the  Inteftines  abound  with,  which, 
-without  Doubt,  mull  be  fpued  out  of  fome  Glands 
in  this  inmoll  Coat,  tho’  they  be  hardly  difcern- 
able.  This  doth  defend  it  from  the  Acrimony  of 
•the  Urine. 

Its  Membranes  hath  all  Sorts  of  Fibres.  And 
when  thefe  Membranes  and  Fibres  are  too  long  or 
■too  far  extended  with  Plenty  of  Urine,  they  lofe 
the’Powerof  contracting  themfelves,  whence  there 
-ifiues  a  Stoppage  of  Urine. 

It  is  perforated  in  three  Parts,  viz.  in  the  Sides, 
where  the  Ureters  are  inferted,  to  let  in  the  Urine ; 
and  before  at  its  Neck,  to  let  it  out. 

It  hath  two  Parts,  to  wit,  the  Bottom,  and  the 
Neck. 

The  Bottom  comprehends  the  upper,  wider  and 
more  membranous  Part  of  the  Bladder,  to  which 
the  Urachus  being  tied,  reaches  the  Navel,  which 
together  with  the  bordering  Umbilical  Arteries, 
Become  a  llrong  Ligament  in  the  Adult,  hindering 
the  Bladder  to  prefs  upon  the  Neck.  But  as  for 
the  Arteries,  Riolanus  in  An'madv.  ad  Bauch,  af¬ 
firms,  That  they  contribute  nothing  to  the  Sufpen- 
fion  of  the  Bladder,  neither  reaching  to  the  Navel 
}n  the  Adult,  nor  touching  the  Body  of  the  Blad¬ 
der  of  th  t  Urachus. 

The  Neck  is  lower  than  the  Bottom,  thicker 
and  llraiter.  In  M[en,  it  is  longer  and  narrower, 
jmd  being  carried  to  the  Rife  of  the  Penis ,  opens 
into  the  Urethra ;  in  Women  it  is  fhorter  and 
.Vo*.  II, 


wider,  and  is  implanted  into  the  upper  Side  of  the 
Vagina  or  the  Womb  :  In  both  it  is  carnous  and 
mufcular,  woven  of  very  many  Fibres,  efp'ecially 
tranfverfe  or  orbicular,  which  lie  hid  within  the 
ftreight  Fibres  that  furround  the  whole  Body  of 
the  Bladder,  and  thefe  make  the  Sphincter,  which 
conftringes  the  Neck  of  the  Bladder  fo,  as  no 
Urine  can  pals  out  againll  one’s  Will,  unlefs  when 
it  is  affected  with  the  Palfy,  Ulcer,  or  other  Mala¬ 
dy,  by  which  there  fometimes  happens  an  invo¬ 
luntary  Pilling. 

The  Bladder  is  oblong  and  round,  in  Shape 
like  unto  a  Pear. 

Its  Cavity  is  but  one  ordinarily,  yet  fometimes 
it  has  been  found  to  have  a  membranous  Partition, 
that  divides  it  into  two,  which  yet  had  a  Hole  in 
it  for  the  Communication  of  one  Cavity  with  the 
other.  Such  a  Partition  was  obferved  in  the  Blad¬ 
der  of  the  Great  Cafaubon. 

It  hath  Arteries  and  Veins  from  ihcHypogafrica, 
which  are  inferted  into  the  Sides  of  its  Neck, 
where  they  are  immediately  branched  into  two, 
whereof  one  is  fpent  upon  the  Neck,  and  the  other 
on  the  Bottom.  Nerves  it  hath  (according  to  Dr. 
Willis)  from  the  loweft  Plexus  of  the  Intercoftals 
in  the  Abdomen ,  and  from  the  Marrow  of  the  Os 
Sacrum.  For  the  faid  Plexus  fending  two  Nerves 
into  the  Pelvis ,  they  have  each  of  them  a  vertebral 
Nerve  joined  to  them,  and  fo  make  two  new 
Plexus ,  from  one  of  which  there  pafles  a  Nerve, 
that  being  divided  into  many  Branches,  is  on  each 
Side  diftributed  into  the  Bladder,  and  its  Sphindler 
Mufcle. 

The  Ufe  of  the  Bladder  is  to  receive  the  Urine 
from  the  Ureters,  and  to  contain  it  like  a  Cham¬ 
ber-pot,  until  the  Time  of  Excretion,  when  it  is 
fqueez’d  out  of  it  by  the  Help  partly  of  its  own 
carnous  Membrane,  and  partly  of  the  Mufcies  of 
the  Abdomen. 

Bartholin  quotes  fome  Obfervations  of  B or ri thins, 
concerning  the  Bladder,  worthy  to  be  noted,  viz. 
“  If  it  be  boil’d  in  Acids,  it  turns  into  a  Mucilage  ; 
“  if  it  be  in  fait  Liquors,  it  is  thickned  ;  if  in  Ole- 
“  ous,  or  in  the  Liquor  of  the  Alkali  Salts  of  Tar* 

tar,  or  Herbs  burnt  to  Afhes,  it  is  neither  thick - 
“  ned,  nor  turns  into  a  Mucilage,  but  is. burnt,  as 
“  if  it  were  laid  on  burning  Coals,  and  may  al- 
lt  moft  be  crumbled  to  Powder.  By  which  (fays 
“  he)  it  appears,  with  what  great  Danger  to  the 
“  Bladder,  Men  injedl  into  it  either  acid,  fait,  or 

oleous  Liquor,  to  break  the  Stone. 

VESICATORIA,  are  Medicines  which  a6l 
upon,  and  rarify  the  Spirits  and  ferous  Particles, 
gather  themfelves  betwixt  the  Skin  and  Cuticula, 
and  confequently  feparate  them,  and  raife  little 
Bladders  full  of  ferous  Matter,  which  are  called 
Blijlers. 

VESICULA  Fell  is :  See  Folliculus  Fellis. 

VESICUL/T  Seminales ,  the  Seed-Bladders,  are 
little  Cells  like  thofe  in  a  Pomgranate,  or  fome- 
what  refembling  a  Bunch  of  Grapes.  De  Graef 
compares  them  to  the  Guts  of  a  little  Bird  vari- 
oufly  contorted. 

They  confift  of  one  thin  Membrane,  through 
which  fome  fmall  Twigs  of  both  Veins,  Arteries, 
and  Nerves  run.  They  are  about  three  Fingers- 
breadth  long,  and  one  broad ;  but  in  fome  Places 
broader,  and  fome  narrower,  as  they  run  in  and 
out.  They  are  two  (one  for  each  Vas  deferens)  di¬ 
vided  from  one  another  by  a  little  Interftice  j  and 
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they  do  feverally,  by  a  peculiar  Pallage,  emit  the 
Semen  contained  in  them  into  the  Urethra. 

They  are  very  anfradluous  and  winding,  and 
(as  was  Paid)  confift  of  many  little  Cells,  that  they 
fhould  not  pour  out  all  the  Semen  contain’d  in  them 
in  one  Adt  of  Copulation,  but  might  retain  it  for 
feveral.  They  have  no  Communication  one  with 
another,  nor  even  in  their  very  opening  into  the 
Urethra ;  but  the  Semen  that  is  brought  to  the  f  efi- 
c ules  Seminales  on  the  right  Side,  by  the  right  Vas 
deferens ,  iffues  by  its  proper  Pallage  into  the  Ure¬ 
thra,  and  that  which  is  brought  to  the  left  like- 
wife.  So  that  if  by  any  Accident  the  Veficules  on 
One  Side  be  burlt  or  cut  (as  in  Cutting  for  the 
Stone  they  generally  are)  yet  thofe  on  the  other, 
being  entire,  may  ft  ill  fuffice  for  Generation.  Now 
when  the  Semen  is  emitted  out  of  thele  V eficules  in 
'the  Aft  of  Generation,  it  pafles  out  the  fame  way 
it  came  in,  which  in  this  cafe  may  eafily  be  (tho’ 
Otherwife  it  be  unufual  there  fhould  be  a  contrary 
Motion  of  the  fame  Vefi'el)  for,  as  it  comes  in  from 
the  Vafa  defer entia,  it  drills  along  gently,  without 
any  Force  ;  but  in  Coitu ,  when  the  Mufcles  of  the 
Pettis ,  and  all  the  bordering  Parts,  are  much  tu- 
jnified,  it  is  exprefled  or  fquirted  out  ot  them  with 
fome  Violence  ;  and  palling  along  their  Neck, 
(which  is  a  Continuation  of  the  Vafa  deferentia) 
ouzes  through  a  Carbuncle  (like  Quickfilver  thro’ 
Leather)  into  the  Urethra ,  or  the  Dud  of  the  Pe¬ 
nis ,  that  is  common  both  to  the  Semen  and  Urine. 
I  fay,  it  ouzes  from  the  Necks  of  the  Veftculcs  thro’ 
a  Carbuncle  into  the  Urethra ,  for  there  is  one 
placed  as  a  Valve  before  the  Orifice  of  each  of 
them,  partly  to  hinder  the  coming  of  the  Urine 
into  them,  partly  to  hinder  the  involuntary  Effu- 
lion  of  the  Semen. 

Nov/,  though  naturally  the  little  Holes  through 
which  the  Semen  pafles  out  of  the  Necks  of  the 
Veficules  into  the  Urethra ,  be  almoft  imperceptible, 
yet  if  they  be  either  eroded  by  the  Acrimony  of 
the  Semen  (fuch  Acrimony  as  is  contraded  by  im¬ 
pure  Embraces,  or  in  Claps,  as  we  call  them)  or 
if  of  themfeives  they  be  debilitated,  and  fo  become 
more  lax  (as  fometimes  happens)  to  old  or  im¬ 
potent  Men  that  meddle  too  much,  then  there  hap¬ 
pens  a  Gonorrhesa  or  continual  Efflux  of  Semen : 
And  fo  Vafalius  and  Sprig  el:  us  have  obferved  them 
much  dilated,  in  difleding  fuch  as  have  died  with 
a  Gonorrhesa  upon  them. 

VESPERTILIONUM  ala,  are  two  broad 
membranous  Ligaments,  on  each  Side  one,  where¬ 
with  the  Bottom  of  the  Womb  is  loofely  tied  to  the 
Bones  of  the  Flank.  Artesus  likens  them  to  Bats- 
wings,  whence  the  Name.  Blanchard. 

VESPERTINE,  in  Aftronomy,  wfflen  a  Planet 
fets  after  the  Sun,  it  is  faid  by  fome  to  be  Vefper- 
tine . 

VESSELS,  in  Architedure,  are  certain  Orna¬ 
ments,  ufually  fet  over  the  Cornices ,  and  fo  nam’d, 
becaufe  they  reprefen t  divers  forts  of  Vejfels  which 
were  in  ufe  among  the  Ancients. 

VESTlBLE,  in  Architedure,  a  kind  of  Entry 
into  large  Buildings,  being  an  open  Place  before  the 
Hall,  or  at  the  Bottom  of  the  Stair- Cafe. 

VESTIBUI.UM,  is  a  Cavity  in  the  Os  Petrofum, 
behind  the  Fenefra  Ovalis ;  it  is  covered  with  a  fine 
Membrane :  in  it  open  the  femicircular  Pipes  of 
the  Labyrinth.  The  upper  Turning  of  th e  Cochlea, 
and  the  A.uditory  Nerve  pierce  into  it  alfo. 

VESTIGIA  of  Tendons ,  are  the  little  Hollows 
in  the  Shells  of  Fifties,  which  are  formed  on  pur- 


pofe  for  the  faftening  or  rooting  of  the  Tendons  of 
their  Mufcles.  Tbeie  are  plainly  found  on  all  the 
Foflile  Shells  ;  and  this  is  a  Demonftration  that 
once  they  really  belonged  to  Fifties,  and  are  not 
formed  Stones. 

VESTUj  in  Heraldry,  is  when 
there  is  in  an  Ordinary  fome  Di~ 
vifions  only  by  Lines,  and  figni- 
fies  cloathed,  as  tho’  fome  Gar¬ 
ment  were  laid  upon  it.  See  the 
Efcutcheon. 


VESTU  a  dextra ,  with  He¬ 
ralds,  i.  e.  cloathed  on  the  Right 
Side,  and  Vejlu  a  finijlr a,  i.  e, 
cloathed  on  the  Left  Side,  are, 
as  reprefented  in  the  Efcutcheon, 
and  e  contra . 


VESTURE,  in  Law,  fignifies  a  Poflefflon  or  an 
Admittance  to  a  Poflefflon  or  Seifin.  Thus  it  is  alio 
taken  by  the  Feudifs,  with  whom  Invejlitur  figrii- 
fies  a  Delivery  of  Poflefflon  by  a  Spear  or  Staff, 
and  Veftura  Poflefflon  it  felf. 

VETERNUS :  See  Lethargus. 

VETITUM  namium.  Namium  is  a  Diftrefs,  and 
Vetitum  forbidden  :  Thus  when  the  Bailiff  of  a 
Lord  diftrains  Beafts  or  Goods,  and  the  Lord  for¬ 
bids  his  Baliiff  to  deliver  them  when  the  Sheriff 
comes  to  replevy  them  ;  and  to  that  end,  drives 
them  to  Places  unknown  ;  or  when  without  any 
Words  they  are  fo  e.loined,  as  they  cannot  be  re¬ 
plevied,  divers  Lords  of  Hundreds,  and  Courts- 
Barons,  have  Power  to  hold  Plea  De  vetito  namio  : 
See  Naam. 

VI  &  armis>  an  Expreflion  in  a  Charge  or  In- 
didlment,  to  (hew  the  forcible  and  violent  Com- 
miffion  of  any  Crime. 

VI  Laica  amovenda ,  when  the  Biftiop  of  a 
Diocefs  has  certified  into  the  Court  of  Chancery , 
that  the  Redlor  or  Vicar  of  any  Church  within  his 
Jurididlion  is  kept  out  of  his  Manfe,  or  Glebe,  or 
Church,  by  any  Lay-force  or  intruding  Power  ; 
then  may  a  Writ  be  granted  to  the  Sheriff,  to  re¬ 
move  all  fuch  Violence,  and  fuch  Ufurpation ; 
which  Writ  is  therefore  called,  Devi  Laica  amo¬ 
venda. 

VI  Laica  rmovenda ,  is  a  Writ  that  lies  where 
Debate  is  between  two  Parfons  or  Provifors  for  a 
Church,  and  one  of  them  enters  into  it  with  a 
great  Number  of  Lay-men,  and  holds  the  other 
out  Vi  Ud  Armis ;  he  that  is  holden  out,  fhall  have 
this  Writ  direded  to  the  Sheriff,  that  he  remove 
the  Force.  And  this  Writ  is  returnable,  and  fhall 
not  be  granted  until  the  Bifhop  of  the  Diocefs, 
where  fuch  Church  is,  hath  certified  into  iheChan- 
cery  fuch  Refilling  and  Force.  *  . 

VIA  La  flea  :  See  Milky -iv  ay. 

VI/E  PRIM/E,  in  Anatomy,  the  Stomach  and 
Guts,  including  the  wfflole  Length  of  the  alimen¬ 
tary  Du£t  or  Canal  from  the  Mouth  to  the  fphin - 
fler  Ani. 

VI BEX,  with  Phyficians,  a  black,  and  blue  Spot, 
occafioned  by  a  Flux  of  Blood. 

VIBRATION,  is  the  Swing  or  Motion  of  a 
Pendulum,  or  of  a  Weight  hung  by  a  String  on  a 
Pin :  See  the  Proportions  of  the  Vibrations  of  Pen¬ 
dulums,  under  Pendulum. 

VI  BRA- 
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VIBRATING-MOTION,  is  a  very  quick  and 
fhort  Motion  of  the  folid  Parts  of  Bodies,  caufed 
by  the  Pulfe  or  Stroke  of  fome  Body  upon  them. 
Thus  the  Rays  of  Light  or  Fire  ftriking  upon  the 
fmall  Particles  of  Bodies,  do  excite  in  them  fuch 
Vibrations,  and  caufe  them  to  grow  hot  and  fhine. 
For  all  fixed  folid  Bodies,  when  heated  to  a  due 
Degree,  will  emit  Light,  and  fhine  ;  and  Bodies 
which  abound  with  earthy  Particles  (as  the  Chy- 
mifts  fpeak)  and  efpecially  fulphureous  ones,  do  emit 
Light,  which  way  foever  their  Parts  come  to  be 
.agitated  into  thefe.  vibrating  Motions,  whether  by 
Heat ,  by  Rubbing ,  by  Striking ,  or  by  Putrefaction, 
or  fome  animal  or  vital  Motion.  Thus  the  Sea¬ 
water  J bines  or  burns ,  as  they  call  it,  in  a  Storm  ; 
Quick-fiver  emits  a  Light  when  {hook  in  Vacuo : 
an  Hare’s  Neck,  or  Cat’s  Back,  when  rubbed  with 
one’s  Hand  in  the  Dark;  Wood,  Flefh  and  Fifh, 
when  ’tis  rotten  and  putrefied :  So  fhine  Vapours 
arifing  from  putrid  Waters,  as  the  Ignes  Fatui ,  &c. 
Thus  kindles  wet  Hay,  &c.  thus  Diamonds  rubbed 
in  the  dark,  emit  a  Light,  like  the  Phofphorus  ; 
and  thus  Iron  will  grow  hot,  and  burn  with  quick 
and  forcible  hammering  on  ah  Anvil. 

Of  the  vibrating  Motion  of  the  Parts  of  folid 
Bodies,  a  good  Inftance  alfo  you  have  in  Bells,  or 
the  Brims  of  Drinking-glades  half  full  of  Liquor, 
and  then  rubbed  ftrongly  with  one’s  Finger  a  little 
wetted. 

Dr.  Hooke  faith,  he  hath  obferved  the  Direction 
of  this  vibrating  Motion,  to  be  from  the  Centre 
outwards,  (s'  vice  verfa. 

VIBRISSfE,  are  the  Hairs  which  grow  in  the 
Noflrils :  They,  with  the  Mucus ,  which  the  Glands 
feparate,  flop  any  Filth  from  afcending  too  high  up 
into  the  Noflrils. 

VICAR  ;  the  Pried  of  every  Parifh  is  called  Re~ 
ttory  unlefs  the  Predial  Tythes  be  impropriated  ; 
and  then  he  is  called  Vicar  ^  quafi  vicem  fungens 
.  Regions.  The  Vicar  is  called  perpetual,  becaufe 
every  Vicarage  hath  a  condant  Succeflion  (like  a 
Corporation)  and  never  dies. 

VICARIO  deliberando  occafione  cujufdam  Recog- 
nitionis ,  &c.  is  a  Writ  that  lies  for  a  Spiritual 
Perfon  imprifoned,  upon  Forfeiture  of  a  Recogni¬ 
zance,  without  the  King’s  Writ. 

VICENTUM:  See  Venue. 

VICE-CHAMBERLAIN,  is  a  great  Officer  in 
the  King’s  Court,  next  under  the  Lord- Chamber- 
lain  ;  and  in  his  ab fence  hath  the  Controul  and 
Command  of  all  Officers  whatfoever,  appertaining 
to  that  Part  of  his  Majedy’s  Houfhold  which  is 
called  the  Chamber ,  or  above  Stairs. 

VICIS  &  venellis  Mundand'iSy  is  a  Writ  that  lies 
againd  a  Mayor  or  Bailiff  of  a  Town,  (Sc.  for 
the  clear  keeping  of  their  Streets. 

VIDIMUS,  in  LaWy  the  fame  as  Innotefcimus, 
being  Letters  Patent  of  a  Charter  of  Feoffment  or 
fome  other  Indrument ;  but  not  of  Record. 

VIEW,  in  Lav. t,  fignifies  the  Adt  of  Viewers; 
for  when  an  A&ion  real  or  perfonal  is  brought, 
and  the  Tenant  knows  not  well  what  Land  it  is 
that  the  Demandant  afks,  then  he  may  pray  the 
.  View  ;  which  is,  that  he  may  fee  the  Land  which 
is  claimed. 

VIEW,  of  Frank-pledge ,  is  the  Office  which  the 
Sheriff  in  his  County-  Court,  or  the  Bailiff  in  his 
Hundred,  performs  in  looking  to  the  King’s  Peace, 
„  and  feeing  that  every  Man  be  in  fome  Pledge. 

VIGIL  ;  tho*  the  Civil  Day  begins  from  Mid¬ 
night,  yet  the  Ecclefiadical  or  Scriptural  Day  be¬ 


gins  at  Six  in  the  Evening,  and  holds  ’till  Six  in  the 
Evening  of  the  enfuing  Day.  Hence  the  Collett  for 
every  Sunday  and  Holiday  (by  Order  of  our  Church) 
is  to  be  read  at  the  preceding  Evening  Service,  or  at 
the  Vefpers  or  Even-fong  at  Six  o’clock  the  Day  be¬ 
fore;  from  which  Time  the  Religious  Day  was 
fuppofcd  to  begin:  and  this  fird  part  of  the  Holiday, 
from  Six  o’clock  of  the  Day  before,  was  by  the  Pri¬ 
mitive  Chridians  fpent  in  Hymns,  and  other  Devo¬ 
tions  ;  and  thefe  being  often  continued  ’till  late  in 
the  Night,  were  thence  called  Vigils.  Tho’,  by 
degrees,  thefe  Vigils  became  fo  enlarged,  that  at 
lad  all  the  Day  preceding  the  Holiday,  came  to  be 
called  by  this  Name,  as  it  is  now. 

VILLANIS  Regis  fubattis  reducendis,  was  a 
Writ  that  lay  for  bringing  back  the  King’s  Bond- 
men,  that  had  been  carried  away  out  of  his  Man- 
nors  to  which  they  belonged. 

VILLAIN,  is  the  fame  with  Servant  or  Bond- 
man;  and  there  were  formerly  in  England  two 
forts  of  thefe  Villains :  Villains  in  grofs ,  who  were 
bound  immediately  to  the  Perfons  of  their  Lords, 
and  to  their  Heirs ;  and  Villains  Re  gar  dent  to  a 
Mannor ;  thefe  the  Civilians  call  Glebes  Afcriptitios  ; 
and  they  were  bound  to  their  Lord  as  Members 
belonging  to  fuch  a  Mannor  of  which  he  was 
Owner.  This  latter  was  a  pure  Villain ,  of  whom 
the  Lord  took  Redemption  to  marry  his  Daughter, 
and  to  make  him  Free  ;  and  he  might  put  him  out 
of  his  Lands  and  Tenements  at  his  Will  ;  might 
beat  and  chadize  him,  but  not  maim  him.  We 
.  have  now  no  fuch  Shaves  as  thefe. 

VILLAINOUS  Judgment ,  in  Law ,  is  a  Judg¬ 
ment  or  Sentence  that  caffs  the  Reproach  and  Stain 
of  Villainy  upon  him  againft  whom  it  is  given. 

VILLENAGE,  fignifies  a  fervile  kind  of  Te¬ 
nure,  anciently  belonging  to  Lands  or  Tenements, 
whereby  the  Tenant  was  bound  to  do  all  fuch  Ser¬ 
vices  as  the  Lord  commanded.  Of  this  Vilknagt 
there  are  feveral  forts,  but  the  Slavery  of  fuch  a 
Cuftom  is  now  laid  down  in  favorem  liber  tatis,  tho* 
the  Statute  concerning  them  be  unrepealed. 

VILLI,  in  Botany ,  are  fmall  Hairs  like  the  Grain 
of  Plujh  or  Shag,  with  which,  as  with  a.  kind  of 
Excrefcence,  fome  T rees  do  abound.  Of  this  kind 
is  the  Ufnea  Officinarum. 

VINCULUM,  is  a  Term  in  Fluxions,  imply¬ 
ing  that  fome  compound  furd  Quantity  is  multiplied 
into  a  Fluxion,  (Sc.  Thus,  in  this  Expreffion, 
axy/tix-^-oa,  the  Vinculum  is  the  compound  Surd 

-fox  —  a  ay  which  is  xd  into  a  x. 

VIRGATE,  or  Yard-Land,  was  originally  no 
more  than  a  certain  Extent  or  Compafsof  Ground, 
furrounded  with  fuch  Bounds  and  Limits  ;  and 
therefore  the  Quantity  was  uncertain,  according  to 
the  Difference  of  Places  and  Culloms. 

VINDEMIATRIX,  a  fix’d  Star  of  the  third 
Magnitude  in  the  Conftellation  Virgo ,  whofe  Lon¬ 
gitude  is  185  Degrees,  23  Minutes,  Latitude  16 
Degrees  1 3  Minutes. 

VINUAd  Hypocraticumy  is  a  Wine  wherein  Su¬ 
gar  and  Spices  have  been  infufed,  and  is  afterwards 
ffrained  through  a  Bag,  which  they  call  Manica 
Hippocratis  j  which  fee.  Blanchard. 

VIOL,  a  kind  of  Hawfer  (in  a  Ship)  made  ufe 
of  to  purchafe  in  the  Cable,  when  the  Main-Cap- 
ftan  cannot  do  it,  becaufe  the  Ground  in  which 
the  Anchor  is  let  fall,  is  too  ftiff,  or  elfe  the  Sea 
runs  too  high,  fo  that  they  cannot  weigh  it ;  then 
for  more  help,  they  take  a  Hawfer,  and  opening 
one  Strand  thereof,  they  pds  therein  Nippers  (that 
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is,  imall  Ropes,  with  a  little  Trunk  at  one  end ) 
and  with  thefe  they  bind  faft  this  Hawfer  to  the 
Cable,  and  then  they  bring  it  to  the  Jeer-CapJlan , 
and  fo  heave  upon  it :  And  this  Viol  will  purchafe 
far  more  than  the  Main-Capftan  can.  This  Viol  is 
faff ned  together  with  an  Eye  and  a  Wale-knot,  or 
elfe  with  two  Eyes  feized  together. 

VIRG^E,  is  a  Meteor,  reprefenting  a  Bundle  of 
Rods ,  and  made  by  the  Sun’s-beams  piercing  the 
more  lax  and  open  Parts  of  a  watry  Cloud. 

VIRGINS-iW/Vi,  is  made  by  difl'olving  Saccha- 
rum  Saturni  in  a  great  deal  of  Water  :  It  will  turn 
white  as  Milk;  whence  the  Name.  If  the  Di Ab¬ 
lution  be  left  to  fettle,  the  white  Matter  will  pre¬ 
cipitate,  and  may  be  ufed  as  a  Magiflery  of  Saturn . 

VIRGO,  one  of  the  1  2  Signs  of  the  Zodiack, 
being  the  6th  according  to  Order. 

VIRGIN,  in  Grammar ,  a  Point  in  Writing,  by 
us  call  a  Comma  ;  by  the  French ,  &c.  Virgula. 

VIRGULA  Divinatoria ,  is  a  Hazle  Rod  fhaped 
into  two  Branches  like  a  Y,  which  mull  be  cut  at 
the  time  of  fome  certain  Planetary  Afpedb,  and  by 
which  (as  fome  Writers  pretend)  you  may  eafily 
find  out  a  Vein  of  rich  Metal  or  valuable  Ore  in 
the  Earth. 

Air.  Boyle  tells  us,  that  fome  Authors  report  the 
Fadt:  But  I  judge  we  may  very  reafonably  fu- 
fpedt,  if  not  deny  the  Truth  of  the  Relation,  for  all 
this ;  for  he  himfelf  owns  he  could  never  find  any 
thing  in  it :  And  fo  faith  Kircher ,  tho’  a  Perfon 
otherwife  fubjedf  enough  to  tell  ftrange  Stories. 

Some  ufe,  as  is  faid  above,  a  forked  Rod,  hold¬ 
ing  the  two  Ends  in  their  Hands:  Others  tie  a 
Hazle-Wand  to  another  ftreight  Stick,  and  hold¬ 
ing  it  in  their  Hand,  do  fo  walk  over  the  Hills  and 
Places  'where  they  expedt  Metals.  But  they  all 
own  the  Rod  to  be  very  crofs-grained,  and  that  it 
will  work ,  as  they  call  it,  in  fome  Mens  Hands  on¬ 
ly,  and  at  fome  certain  Times,  and  not  at  others, 
in  the  Hands  of  the  fame  Perfons. 

VIRID  ARIO  eligenda ,  is  a  Writ  that  lies  for  the 
Choice  of  a  Verderor  in  the  Foreft. 

VIRILIA,  the  Privy-Members  of  a  Man  in¬ 
cluding,  the  Penis  and  Defies.  L. 

VIRTUAL  Focus,  or  Point  of  Divergence  in  a 
Concave- Glafs,  is  the  Point  e  in  the  following  Fi¬ 
gure. 


Let  the  Concavity  of  the  Glafs  be  a  he,  and  its 
Axis  de:  Let  f  g  be  a  Ray  of  Light  falling  on  the 
Glafs,  parallel  to  the  Axis  d  e ;  and  let  d  be  the 
Centre  of  the  hxYabc.  This  Ray  f  g,  after  it 
hath  pafled  the  Glafs  at  its  Emerfion  at  g ,  will  riot 
proceed  diredlly  to  h ,  but  be  refradted  from  the 
Perpendicular  dg,  and  will  become  the  Ray  g  k. 
-Draw  then  diredlly  g  k,  fo  as  that  it  may  crofs  the 
Axis  in  e.  The  Point  e  fo  found,  Mr.  Molyneux 
■calls  the  Virtual  Focus,  or  Point  of  Divergence.  P.  56. 
Dioptr.  Nov . 

VIRTUE  ;  is  a  free  eledlive  and  acquired  Habit 
of  the  Mind,  whereby  we  are  conftantly  inclined 
to  do,  and  do  in  Fad  adt  or  not  ad,  purfue  or  a- 
void,  according  to  the  Rules  of  true  Prudence. 


VIS,  or  Force ;  as  vi  iff  armis ,  by  Force  of 
Arms.  And  this  Vis  is  fivefold,  Vis  impulfiva  akla- 
tiva ,  expulfiva ,  turbativa ,  and  inquietaliva.  Vis 
ahlativa ,  is  the  taking  away  of  moveable  Things. 
And  hence  accrues  an  Adion,  Qua  re  vi  &  armis , 
See.  Vis  compulfiva ,  is  when  any  one  is  call  out 
of  his  Pofi'efiion  by  Force  and  Arms.  Vis  turba- 
tiva ,  is  when  any  one  is  difturbed  in  his  Pofieffion, 
as  when  two  ftrive  to  poflefs  the  fame  Thing.  Vis 
inquietativa ,  is  when  one  Alan  will  not  fuller  an¬ 
other  quietly  to  enjoy  his  Right,  or  to  do  any  thirtg 
in  his  own  Bounds  or  Limits.  And  from  all  thefe 
fome  fort  of  Adion  will  arife. 

VIS  Centrifuga ,  is  the  Force  by  which  any  Body 
revolving  round  another,  endeavours  to  fly  off  from 
the  Axis  of  the  Motion,  in  a  Tangent  to  that  Curve. 

The  Centrifugal  Force  is  always  proportional  to 
the  Periphery  which  any  Body  deferibes  in  its  Mo¬ 
tion  round  the  Axis  of  its  Motion,  by  the  firft 
Theorem  of  Mr.  Huy  gen' s  de  vi  Centrifuga. 

VIS  Cent  rip  eta ,  is  that  by  which  any  Body 
(from  what  Caufe  foever)  tends  towards  any  Point 
as  to  its  Centre. 

Of  this  kind  is  Gravity ,  by  which  Bodies  tend 
toward  the  Centre  of  the  Earth  :  And  fuch  is  the 
Magnetical  Force  by  which  Iron  tends  towards  the 
Centre  of  the  Magnet:  And  of  this  kind  is  that 
Force  or  Power,  whatever  it  be,  by  which  all  the 
Planets  are  continually  drawn  from  a  Redilineal 
Motion,  and  forced  to  revolve  in  Curves. 

The  Quantity,  of  this  Centripetal  Force  is  of 
three  kinds  ;  AbJ'oluta ,  Aaeleratrix ,  and  Motrix. 

The  A bfohite  Quantity  of  it,  is  its  Aleafure, 
greater  or  lefs,  according  to  the  Effie»cy  of  'the 
Caufe  that  produces  it ;  and  which  exerts  itfelf  on 
all  Bodies  in  the  Regions  round  about :  As  the  Mag¬ 
netical  Virtue  in  fome  Magnets  is  greater  than  in 
others,  tho’  of  the  fame  Dimenfions. 

Vis  Cent  rip  etas  Quantitas  Acceleratrix ,  is  its  Mea- 
fure  proportionable  to  the  Velocity  which  it  pro¬ 
duces  in  a  given  Time.  Thus  the  Power  of  a 
Loadftone  is  greater  at  a  lefs,  and  lefier  at  a  greater 
Diftance  from  the  Stone.  Gravity  is  greater  in 
Valleys,  and  lefs  on  the  Tops  of  high  Mountains 
(as  is  plain  from  Experiments  of  Pendulums)  and  is 
yet  lefs  at  remoter  Diffances  from  the  Earth  :  But 
at  equal  Diffances,  ’tis  always  the  fame,  becaufe 
all  Bodies,  heavy  or  light,  great  or  Email,  abftradt- 
ing  from  the  Refiftance  of  the  Medium,  are  equal¬ 
ly  accelerated  in  their  Defcent. 

Vis  Centripetce  Quart,  tit  as  Motrix ,  is  its  Meafure 
proportionable  to  the  Motion  which  it  generates  in 
a  given  Time  :  As  the  Weight  is  greater  in  a  greater 
Body,  and  lefs  in  a  lefier ;  and  in  the  fame  Body 
it  is  greater  near  the  Earth,  and  lefs  in ‘remote  Re¬ 
gions.  T  his  Force  is  the  Gravity  or  Tendency  to¬ 
wards  the  Centre  of  the  whole  Body,  and  is  all  one 
with  its  Weight,  being  alway  difcoverable  by  fome 
equal  and  contrary  Force  hindering  the  Delcent  of 
the  heavy  Body. 

The  Vires  Cen  tripet  a,  are  always  as  the  Squares 
of  the  Velocities  divided  by  the  -Radii  of  the  Cir¬ 
cles  deferibed  round  the  Centre. 

And  alfo  reciprocally,  as  the  Squares  of  the  Perio¬ 
dical  Revolutions  divided  by  the  Radii. 

Wherefore  if  the  Periodical  Times  be  equal,  both 
the  Centripetal  Forces  and  Velocities,  Will  be  a$ 
the  Radii ;  Gf  vice  versa. 

If  the  Squares  of  the  Times  of  the  Periodical  Re¬ 
volutions  are  as  the  Radii,  the  Centripetal  Forces 
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are  equal ;  and  the  Velocities  in  half  the  Ratio  of 
the  Radii  •,  iff  vice  versa. 

-  If  the  Squares  of  the  Periodical  Times  are  as  the 
Squares  of  the  Radii,  the  Centripetal  Forces  are 
Reciprocally  as  the  Radii,  and  the  Velocities  equal, 
and  vice  versa. 

If  the  Squares  of  the  Times  of  the  Periodical  Re¬ 
volutions  are  as  the  Cubes  of  the  Radii,  or  Diftances 
front  the  Centre  (which  is  the  Cafe  of  all  thefe 
Planets  moving  round  the  Sun,  and  of  the  Moon's 
or  Secondary  Planets  moving  round  the  Primary) 
then  the  Centripetal  Forces  for  Gravity  of  Bodies) 
are  as  the  Squares  of  the  Radii  or  Diftances  from 
the  Centre  (as  we  find  it  to  be)  and  Velocities  are 
in  half  the  Ratio  of  the  Radii,  and  vice  versa  :  See 
Sir  IJaac  Newton's  Princip.  Phil.  Mathemat.  pag.  39. 

If  the  Centripetal  Force  of  any  Body  moving 
round  another,  be  as  the  Diftance  ;  that  Body 
moves  in  an  Ellipfis,  having  its  Centre  in  the 
Centre  of  that  Force;  or  perhaps  in  a  Circle  equaj 
to  that  Ellipfis*  Idem. 

As  to  which,  Gallilaus  hath  this  Theorem,  that 
if  fuch  an  Ellipfis,  its  Foci  becoming  infinitely  di- 
ltant,  Ihould  change  into  a  Parabola,  the  Body 
would  move  into  the  Curve  of  fuch  a  Parabola  ; 
and  the  Vis  Centripeta  refpe&ing  now  a  Centre  in¬ 
finitely  diftant,  would  grow  Equable.  To  which 
Sir  Ifaac  Newton  adds,  that  if  a  Parabolick  SeCtion 
of  a  Cone,  by  the  Inclination  of  its  Plane  to  the 
Side  of  the  Cone,  Ihould  be  turned  into  an  Hy¬ 
perbola,  the  Body  would  continue  to  move  in  its 
Perimeter  ;  and  its  Centripetal  Force  would  be 
changed  into  a  Centrifugal  one. 

If  any  Body  freely  revolve  round  the  Centre,  as 
in  the  cafe  of  the  Planets  round  the  Sun,  its  Cen¬ 
tripetal  and  Centrifugal  Forces  muft  be  equal. 

VIS  Imprejfa ,  is  an  Impulfe,  Force,  or  Aftion, 
communicated  to,  and  exercifed  upon  any  Body, 
in  order  to  change  its  prefent  State,  either  of  Reft 
or  Motion,  Uniformly  forward  in  a  right  Line. 
Newt .  Princip.  Mat.  This  Force  confills  entirely 
in  AClion,  and  after  that  ceafes,  cannot  remain  in 
any  Body  :  for  the  Body  continues  in  its  new  State, 
whether  of  Motion  or  Reft,  by  the  Vis  Inertia  only. 

VIS  Infita  Materia ^  is  the  bare  Power  of  Re¬ 
finance  only,  by  which  every  Body,  as  much  as  it 
may,  endeavours  to  continue  in  that  State  in  which 
it -is,  either  of  Reft,  or  Motion >  uniformly  for¬ 
ward  in  a  right  Line.  This  is  always  proportion- 
able  to  the  Body  or  Mafs  which  it  is  in,  and  differs 
nothing  from  the  Inactivity  of  the  Matter  or  Body, 
but  only  in  the  Manner  of  Conceiving  it :  And 
therefore,  this  Vis  Injita ,  may  molt  properly  be 
called  Vis  Inertia.  Newt.  Princip.  Math. 

VIS  Matrix ,  is  the  Power  which  produces  the 
Motion  of  any  Body  from  Place  to  Place  :  Thus 
Gravity  is  a  Vis  Motrix  downwards,  or  towards 
flfle  Centre  of  the  Earth. 

VIS  INERTIA  Materia :  This  Vis  Inertia  is 
no  where  more  conlpicuous,  than  in  the  fudden 
Motion  of  a  Vellel  full  of  Liquor  upon  a  hori¬ 
zontal  Plane  ;  at  firft  the  Liquor  feems  to  move 
with  a  Direction  contrary  to  that  of  the  Vellel, 
not  that  there  is  any  fuch  Motion  really  imprefs.’d 
upon  the  Liquor,  but  that  the  Vis  Inertia  endea¬ 
vouring  to  continue  it  in  its  State  of  Reft,  the  Vef- 
fel  cannot  immediately  communicate  its  Motion 
to  the  Liquor  :•  But  the  Liquor  perfeveres  in  its  State 
of  Reft,  whilft  the  Vellel  moves  forward,  and  fo 
feems  to  move  a  contrary  way.  But  when  once  the 
l  iquor  has  the  Motion  of  the  Vellel  communicated 
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to  it,  and  begins  to  move  with  a  Velocity  equal 
to  that  of  the  Veffel;if  the  Vellel  be  luddenly 
flopped,  the  Liquor  continues  its  Motion,  and  dailies 
over  the  Sides  of  the  Vellel. 

The  Refiftance  of  all  fluid  Mediums  againft  Bo¬ 
dies  moving  thro’  them,  is  chiefly  owing  to  this  Vis 
Inertia  ;  as  you  will  find  under  Rejijlance. 

VIS  STIMULANS  ;aTermufed  by  Dr.  Ch'eyne 
in  his  Book  of  Fevers,  and  by  fome  other  Phy- 
ficians ;  and  they  underftand  by  it  fuch  a  Quality 
in  any  Fluid,  whereby  the  Particles  of  it  are  dif- 
pofed  to  make  a  real  Divifion,  or  a  violent  In¬ 
flexion  of  the  nervous  and  membranous  Fibres  of 
the  Body  ;  which  occafions  frequent  and  forcible 
Reciprocations,  Succuflions,  and  Derivations  of 
the  Liquidum  Nervorum  into  the  Mufcles  and  Con¬ 
tractile  Fibres  of  the  Canals  of  the  Body,  where¬ 
by  all  the  involuntary  Mufcles  are  brought  into 
violent  Contractions,  and  the  Emijfaries  of  the 
Glands  are  fqueezed.  See  Bellini  de  Urinis  iff 
Pulfibus ,  iff  de  Motu  Cordis. 

VISCERA,  are  the  Bowels  contained  in  the  three 
great  Cavities  of  the  Body,  as  ths  Anatomifts  call 
them  :  They  are  called  alfo  Ext  a  and  Interranea. 

VISCOUNT,  Vicecotnes ,  Vifcount ,  fignifies  as 
much  as  Sheriff  ;  betwixt  which  two  W ords  there 
is  no  other  Difference,  but  that  the  one  comes 
from  the  Normans ,  and  the  other  from  the  Saxons. 
See  Sheriff'.  With  us  now,  a  Vifcount  or  Vicounty 
is  a  Perl'on  having  the-next  Degree  of  Nobility  be¬ 
low  an  Earl;  and  tho’  it  be  an  old  Name  of  Of¬ 
fice,  ’tis  a  new  one  in  Dignity,  being  not  in  ufe 
with  us  ’till  the  Time  of  Hen.  VI.  But  ’tis  of 
greater  Antiquity  in  other  Countries.  See  Se Idea’s 
Titles  of  Hon.  fol  76  r. 

VISION  :  The  Phyfical  Caufe  of  Vifion  feems 
to  be,  that  the  Rays  of  Light  ftriking  on  the  Bot¬ 
tom  of  the  Eye,  do  there  excite  certain  Vibra¬ 
tions  in  the  Tunica  Retina ;  which  Vibrations  be¬ 
ing  propagated  as  far  as  the  Brain,  by  the  J 'olid 
Fibres  of  the  Optic k  Nerves ,  do  there  caufe  the 
Senfe  of  Seeing.  For  as  Denfe  Bodies  do  retain 
their  Heat  longeft,  and  that  in  proportion  to  their 
Denfity,  they  retain  it  longer,  as  they  are  more 
denfe  ;  fo  the  Vibrations  of  their  Particles  are  of 
a  more  durable  Nature  than  thofe  of  rarer  Bo¬ 
dies,  and  therefore  can  be  propagated  to  greater 
Diftances  :  Wherefore  the  folid  and  denfe  Fibres 
of  the  Nerves,  whole  Matter  is  of  an  homogeneal 
and  uniform  Nature,  are  very  proper  to  tranfmit 
to  the  Brain  fuch  Motions  as  are  imprefled  on  the 
external  Organs  of  all  our  Senfes.  For  that  Mo¬ 
tion  which  can  preferve  it  felf  a  good  while,  in 
one  and  the  fame  Part  of  any  Body,  can  alfo  be 
propagated  a  great  way  from  one  Part  of  it  to 
another  ;  provided  the  Body  be  of  an  homoge¬ 
neal  Nature,  and  that  the  Motion  be  not  reflect¬ 
ed,  refraCted,  interrupted,  or  difturbed  by  any  In¬ 
equality  in  that  Body. 

Rays  of  Light  therefore  of  divers  kinds,  will  ex¬ 
cite  Vibrations  in  the  Retina  of  dipferent  Magni - 
:  tudes  ;  and  thefe  Vibrations,  according  to  fuch 
their  different  Magnitudes,  will  produce  the  Senfa- 
tions  of  different  kinds  of  Colours ;  juft  almoft  as 
in  the  Air,  Vibrations  of  different  Magnitudes 
produce  the  Senlation  of  different  founds,  v.  gr. 
(as  you  will  find  under  Colour)  fuch  Rays  of 
Light  as  are  molt  refrangible,  excite  the  moll 
fhort  Vibrations,  and  caufe  the  Senlation  of  a  deep 
Violet  Colour;  While  fuch  Rays  as  are  leaft  re¬ 
frangible,  do  excite  the  longejl  Vibrations;  and 
caule  the  Senfation  of  a  deep  red  Colour.  And  Rays 
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of  Light  of  all  intermediate  kinds,  do  excite  ac¬ 
cordingly  intermediate  Vibrations,  and  fo  caufe  the 
Senfations  of  the  other  intermediate  Colours,  be¬ 
tween  the  two  Extremes  of  Violet  and  Red. 

VISIBLE  Horizon  :  See  Horizon. 

VISIBLE  Place  of  a  Star :  See  Apparent  Place. 

VISIBLE  Species  :  See  Sped  ales  Vifibiles. 

VISION,  is  a  Senfation  in  the  Brain,  proceeding 
frohi  a  due  and  various  Motion  of  the  Optick  Nerve, 
produced  in  the  Bottom  of  the  Eye,  by  the  Rays  of 
Light  comirig  from  any  Objedt  ;  by  which  means 
the  Soul  perceives  the  illuminated  Thing,  together 
With  its  Quantity,  Quality,  artd  Modification. 

Whether  the  Picture  of  the  Objedt  be  made  on 
the  Puni'c a  Retina ,  or  on  the  Choroides ,  there  is  a 
great  Difpute  between  Mr.  Pecquet  and  Mr.  Ma- 
fiotte ,  in  the  Philo/.  Tranf.  N°  59,  & c. 

As  to  the  Manner  how  this  noble  Senfe  of  See¬ 
ing  is  produced,  there  were  many  Hypothefes 
among  the  Ancients. 

1 .  The  Stoicks  imagin’d,  That  certain  vifukl  Rays 
Went  from  the  Brain  through  the  Optick  Nerve 
and  Eye,  and  from  thence  to  the  Objedt y  and 
there  (juft  like  a  Blind  Man’s  Staff )  feel  out  the 
Figure,  Colour,  and  Dimenfions  of  the  Objedt. 

2.  The  Pythagoreans  thought,  That  there  went 
fome  vifual  Species  out  of  the  Eye  to  the  Objedt, 
which  were  immediately  refledted  back  again 
from  thence  to  the  Eye,  and  fo  produced  Vifton. 

3.  Plato  fuppofed,  That  both  from  the  Eye  and 
the  Objedt  there  came  fubftantial  Effluvia,  which 
meeting  half  way,  and  encountring  the  Ocular  Ef¬ 
fluvia,  the  latter  were  beat  back  again  to  the  Eye, 
and  there  communicated  the  Impreffion  they  had 
received  from  thofe  Effluvia  which  came  from  the 
Objedt ;  and  fo  caufed  the  Senfe  of  Seeing. 

4.  Anflotle  afferted,  That  the  Colours  of  all 
Objedts  did  move  the  tranfparent  Medium,  as  that 
did  the  Eye,  and  thereby  corhmunicate  their  I- 
mages  to  the  Brain,  or  commune  Senforium. 

Sr  Epicurus ,  judicioufly.  rejedting  the  Notion  of 
an  Emanation  of  vifible  Species  from  the  Eye, 
and  not  thinking  the  Adtion  of  the  intermediate  Air 
or  Medium  fufficient  to  account  for  Vifion,  right¬ 
ly  concluded,  That  the  Senfe  of  Vifion  was  pro¬ 
duced  by  a  fubftantial  material  -Efflux  from  the  Ob¬ 
jedt  to  the  Eye. 

6.  Cartez  fuppofes  Vifion  performed  by  bare 
Motion  only,  without  any  material  Emanation 
from  the  Objedt ;  but  only  that  the  Light  (which 
with  him  alfo  is  not  a  Body,  but  the  Motion  of 
the  finer  Parts  of  the  Medium)  moves  the  Eye  juft 
after  the  fame  manner  as  the  Objedt  is  fuppofed  to 
have  determin’d  it ;  which  Motion  is  continued 
along  the  Optick  Nerve  up  into  the  Brain,  where 
it  moves  the  Conamon ,  or  Glandula  Pinealis,  with 
him  the  Seat  of  the  Soul ;  and,  by  that  means, 
produces  internal  Senfation,  and  enables  the  Soul 
to  judge  accordingly. 

The  Manner  of  the  Vifion  with  the  nakedEye, accord¬ 
ing  to  Mr.  Molyneux  his  Explication  of  it,  in 

Diopt.  Nov.  p.  103. 


but  here  the  Chryftalline  Humour  goh  is  only  ex- 
prefs’d,  as  being  principally  concern’d  in  forming 
the  Image  on  the  Fund  of  the  Eye. 


1.  From  each  Point  of  the  Objedt  W’6  it\ ay  con¬ 
ceive  Rays  flowing  to  the  Pupil  of  the  Eye  i  k  y  as 
here  from  the  middle  Point  b,  there  proceed  the 
Rays  bg ,  bo,  bby  thefe,  by  means  of  the  Coats 
and  Humours  of  the  Eye,  and  efpecially  by  the 
Cryftalline  HutnoUr  g  h,  are  refradted  and  brought 
together  on  the  Retina  or  Fund' of  the  Eye  in  the 
Points,  and  there  the  Point  b  is  reprefented.  For 
We  may  conserve  the  Chryftalline  Humour  gE,  -as 
it  were  a  Convex-glafs,  in  the  Hole  of  a  dark 
Chamber  i  Im  k,  and  that  def  is  the  diitindt  Bafe 
of  this  Glafs. 

What  is  here  faid  of  the  Point  b,  and  its  Repre- 
fentation  at  e,  may  be  underftood  of  all  the  other 
Points  in  th‘e  Objedts,  as  of  a  and  e,  and  their  Re- 
prefentations  at  f  and  d.  For,  according  to  Sir 
Jfaac  Newton’s  belt  Hypothefis  of  Light,  each  Ray 
has  its  innate  Colour,  and  fo‘will  reprefent  it  where 
it  falls.  ' 


2.  As  in  a  dark  Chamber  that  has  a  Hole  fur- 
o  1  e  7  x  i  , .  -  nifhed  with  a  Convex-glafs,  if  the  Paper  that  !is 

uppo  e  abc  an  Object ,  iklem  the  Globe  of  to  receive  the  Image  in  the  diftindl  Bafe,  be  either 
tne  Eye,  turmlhed  with  all  its  Coats  and  Humours  3  Higher  to,  Or  farther  from  the  Glafs,  than  its  due 

Diftancej 
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Diftance,  the  Re-prefentation  thereon  is  confufed  : 
For  then  the  Radius-Pencils  do  not  exadtly  deter¬ 
mine  with  their  Apices  on  the  Paper  ;  'but  thofe 
from  one  Point  are  mix’d  and  confufed  with  thofe 
from  the  adjacent  Point :  So  in  the  Cafe  of  Plain 
Vifion ,  ’tis  requifite  that  the  Pencils  fhould  exactly 
determine  their  Apices  at  d  ef  on  the  Retina ,  or 
elfe  Vifion  is  not  diftindt. 

Therefore  Nature  has  fo  contriv’d  the  Eye,  that 
it  fhould  have  a  Power  of  adapting  it  felf  in  fome 
meafure  to  nigh  and  diftant  Objedts,  for  -they  re¬ 
quire  a  different  Conformation  of  the  Eye,  becaufe 
the  Rays  proceeding  from  the  Luminous  Points  of 
nigh  Objedts  do  more  diverge  than  thofe  from 
more  remote  Objedts :  But  whether  this  Variety 
of  Conformation  confifts  in  the  Cryftallines  ap¬ 
proaching  nigher  to,  or  removing  farther  from  the 
Retina ;  or  in  the  Cryftallines  affirming  a  different 
Convexity,  fometimes  greater,  fometimes  lefs,  ac¬ 
cording  as  is  requifite,  is  left  to  the  Scrutiny  of 
others  ;  and  particularly  the  Curious  Anatomifts. 
This  only  may  belaid.  That  either  of  thefe  Me¬ 
thods  will  ferve  to  explain  the  various  Phenomena 
of  the  Eye  :  And  that  both  thefe  may  attend  each 
other,  viz.  a  lefs  Convcx-Cryftalline  requires  an 
Elongation  of  the  Eye,  and  a  more  Convex-Cry- 
ftalline  requires  a  fhortning  thereof,;  as  a  more  flat 
Convex  Object-glafs,  or  of  a  larger  Sphere,  re¬ 
quires  a  longer  T ube  ;  and  one  protuberant,  bulg¬ 
ing,  or  of  a  fmaller  Sphere,  requires  a  fhorter 
Tube. 

3.  By  the  former  Figure  we  ;peiteive  the  Rays 
from  each  Point  of  the  Objedt  are  all  confufed  to¬ 
gether  on  the  Pupil  in  g  h,  fo  that  the  -Eye  is  placed 
in  the  Point  of  the  greateft  Confufion  :  But  by 
means  of  the  Humours  and  Coats  thereof,  each 
Cone  of  Rays  is  feparated,  and  brought  by  it  felf 
to  determine  in  its  proper  Point  on  the  R'etina , 
there  painting  diftindtly  the  vivid  Reprefentation 
of  the  Objedt,  which  Reprefentation  is  there  per¬ 
ceived  by  the  'Senfitive  Soul. 

4.  We  are  likewife  to  obferVe,  That  the  Repre¬ 
fentation  of  the  Objedt  a  be,  on  ;the  Fund  of  the 
Eye  fe  d  is  inverted  :  For  fodikewife  it  is  on  the 
Paper  in  a  dark  Room  ;  there  being  no  other  Way 
for  the  Radius  Cones  to  enter  the  Eye,  or  the 
dark  Chamber,  but  by  their  Axis  a  0,  bo,  coy 
crofflng  in  the  Pole  0  of  the  Cryftalline,  or 
Glafs. 

Buthow  comes  it  to  pafs,  that  the  Eye  recei¬ 
ving  the  Reprefentation  of  a  part  of  an  Objedt  bn 
that  Part  of  its  Fund  which  is  lowermoft,  or  nigh- 
qft  the  Centre  of  the  Earth,  perceives  that  Part  of 
‘the’Objedt  as  uppermoft,  or  fartheft  from  the  Cen¬ 
tre  of  the  Earth  ?  In  Anfwer  to  this,  let  us  ima¬ 
gine,  that  the  Eye,  in  the  Point  /,  receives  an  Im- 
pulfe  or  Stroke  by  the  Protrufion  forwards  of  the 
Luminous  Axis  a  o  f  from  the  Point  of  the  Ob¬ 
jedt  a;  muft  not  the  vifive  Faculty  be  neceffarily 
diredted  hereby  to  confider  the  Stroke,  as  coming 
from  the  Top  a ,  rather  than  from  the  Bottom  c , 
and  confequently  fhould  be  diredted  to  conclude  t 
the  Reprefentation  of  the  Top  ? 

Therefore  we  may  be  latisfied  by  fuppofing  a 
Man  landing  on  his  Head ;  For  here,  tho’  the 


vis  _ 

upper  Parts  of  Objedts  are  painted  on  the  upper 
Parts  of  the  Eye,  yet  the  Objedts  are  judged  to 
be  eredt.  And  from  this  Pofture  of  a  Man,  the  Rea- 
fon  appears,  why  we  have  ufed  the  Words  fartheft 
from ,  and  nighejl  to  the  Centre  of  the  Earth ,  rather 
than  upper  and  lower :  For,  in  this  Pofture,  becaufe 
the  upper  Parts  of  the  Objedts  are  painted  on  that 
Part  of  the  Eye  nigheft  the  Earth  (tho*  really  the 
upper  Part  of  the  Eye)  they  are  judged  to  be  far¬ 
theft  removed  from  the  Earth. 

What  is  faid  of  Eredt  and  Reverfe ,  may  be  un» 
derftood  of  Sinijler  and  Dexter. 

5.  The  Image  of  an  Eredt  Objedt  being  repre- 
fented  on  the  F  und  of  the  Eye  Inverted ,  and  yet 
the  Senfitive  Faculty  judging  the  Objedt  Eredt ,  it 
follows,  That  when  the  Image  of  an  Eredt  Objedt 
is  painted  on  the  Fund  of  the  Eye  Eredt ,  the  Senle 
judges  that  Objedt  to  be  Inverted. 

6.  The  Magnitude  of  an  Objedt  is  eftimated 
by  the  Angle  the  Objedt  fubtends  before  the  Eye- 
Thus,  the  Length  of  the  Objedt  ac  is  eftimated 
by  the  Angle  aoc,  fod,  and  this  is  called  the 
Optick  Angle. 

Whence  it  follows,  that  if  the  Eye  were  placed 
inftead  of  the  Glafs  at  d  {Fig.  2.)  and  a  b  c,  or 
efg  were  Objedts,  the  Eye  would  perceive  them 
of  equal  Bignefs. 
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Refra&ioils  of  the  Eye,  they  are  brought  together, 
and  point  the  Image  of  the  Point  on  the  fi  unci 
of  the  Eye  at  e. 

But  if  the  diverging  Rays  but  bx  (  Fig.  x.)  tnal 
flow  from  the  Point  by  meet  the  Convex- glafs  vxy 
and  are  therebv  made  to  converge,  as  v  z,  *  ky 
and  fo  fall  on  the  Eye;  and  there  palling  through 
the  Chryftalline  g  by  are  made  to  converge  yet 
more,  as  i  e,  k  e  :  Here  they  crofs  in  the  Point  et 
before  they  reach  the  Retina  r 1 ,  and  coniequently 
do  point  thereon  the  Image  of  the  Point  b  con- 
fufedly,  for  'tis  planted  on  the  Space  r  t ;  whereas 
to  caufe  diftinft  Vifion,  it  fhould  only  be  painted 
on  a  correfpondent  Point  on  the  Retina. 

And  this  is  the 

Fault  of  their  Eyes,  A  fi  ^  ^ 

who  are  called  Myopesy 
Purblind ,  or  Short - 
fight ed  :  For  in  them 
the  Cryftalline  is  too 
Convex  (as  in  Fig.  3. 
both  the  Convex-glafs 
and  Cryftalline  joined 
together,  make  too 
great  a  Convexity)  u- 
niting  the  Rays  before 
they  arrive  at  the  Re - 
tina.  And  therefore 
they  are  helped  by 
Concave-glajfes,  which 
take  off  from  the  too 
great  Convexity  of 
their  Cryftalline,  fome 
part  of  its  Refradlive 
Power  :  Or  rather 
thefe  Concaves  make 
the  Rays  diverge  fo, 
that  their  Cryftalline 
{hall  be  fufficient  only 
to  bring  them  again 
together,  fo  that  they 
be  not  touched  ’till 
they  arrive  at  the  Fund 
of  the  Eye. 

Myopeswc  alfo  help¬ 
ed,  by  holding  the 
Objedt  very  near  ;  for 
then  the  Rays  that  fall 
on  their  Eye  from  any 
lingle  Point,  do  more 
diverge  than  when 
the  Eye  is  farther  from 
the  Point,  and  confe- 
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The  Point  Oy  which  is  the  Vertex  of  the  Optick  quently  their  too  Con- 

Angle,  is  varioufly  affigned  by  various  Authors  ;  vex  Cryftalline  doth 

fome  placing  it  in  the  Centre  of  the  Eye  ;  others  _  but  fuffice  to  bring 
in  the  Vertex  of  the  Cryftalline  ;  others  in  the  Ver-  them  together  on  the 
tex  of  the  outward  Coat  or  Cerena  of  the  Eye;  but  Retina . 

’tis  a  Matter  of  no  great  Confequence  where-ever  _  o.  ' 

we  place  it;  for  according  to  the  Bignefs  of  this  ...  8.  On  the  contrary, 

Angle  ao  Cy  the  Image  on  the  Fund  of  the  Eye  is  ;  Eyes  of  Old  Men 
bigger  or  lefs.  have  their  Cryftalline  •  1 

too  flat  (as  Fig.  14. )  and 

7.  We  perceive  the  Rays  that  flow  from  the  Point  cannot  correct  the  Di- 
b,  do  proceed  to  the  Eye  Diverging y  as  bgybOy  bh:  vergence  of  the  Rays 

And  if  the  Obje&tf  c  were  infinitely  diftant  from  biiy  b  ky  to  make  them  between  the  Retina  r/,  but 

the  Eye,  or  fo  diftant  from  the  Eye,  that  the  beyond  the  Eye  at  e.  Wherefore  for  their  help  ’tis 


Breadth  of  the  Pupil  i  k  were  infenfible  in  Com- 
parifon  to  this  Diftance;  then  the  Rays  bg,  boybht 
would  proceed  as  it  were  parallel,  and  fo  fall  on 
the  Eye :  In  both  which  Cafes,  by  means  of  the 


requifite  they  add  the  adventitious  Convexity  of  a 
Glafs ;  that  both  it  and  the  Cryftalline  together, 
may  be  fufficient  to  unite  the  Rays  juft  at  the  Reti¬ 
na  ;  And  from  hence  it  appears,  that  Spectacles  help 

Old 
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Old  Men,  not  by  magnifying  an  ObjeCt,  but  by 

making  its  Appearance  diftinft  ;  for  Old  Men  can¬ 
not  read  the  larged  Print  without  Spectacles,  and 
yet  with  Spedacles  they  read  the  fmalleft  ;  tho’ 
thefe  with  SpeClacles  do  not  appear  fo  large,  as 
thole  without  Spectacles. 


9.  What  is  faid  of  the 
confufed  or  diftinft  Re- 
prefentation  of  a  Point 
in  the  Objet,  may  be 
underllood  of  the  con¬ 
fufed  or  diftint  Repre¬ 
fen  tation  of  the  whole 
Objet  ;  at  lead,  for 
thofe  Parts  that  lie  pret¬ 
ty  nigh  adjacent  to  that 
Point  that  is  looked  at. 
For  here  we  do  not  fee 
a  Point  in  the  ftrit 
Senfe  of  the  Mathema¬ 
ticians,  but  in  a  Phyfi- 
cal  Senfe,  for  the  fmal¬ 
left  Part  imaginable ;  and 
the  whole  Objet  con¬ 
fiding  of  fuch  Points, 
what  is  fhewn  of  one 
Point,  may  be  under- 
ftood  of  every  Point  in 
the  Objet. 

DijlinM  Vifion  is  caul- 
ed,  when  the  Pencils  of 
Rays  from  each  Point 
of  an  Objet  do  accu¬ 
rately  determine  in  cor- 
refpondent  Points  of  the 
Image  on  the  Retina. 

Confufed  Vifion ,  is  cauf- 
ed  when  thefe  Pencils 
do  intermix  one  with 
another. 

Clear  Vifion ,  is  caufed 
by  a  great  Quantity  of 
Rays  in  the  fame  Pencil 
illuminating  the  corre- 
fpondent  Points  of  the 
Image  ftrongly  and  vi- 
goroufly. 

Faint  Vifion ,  is  when 
a  few  Rays  make  up 
one  Pencil :  And  tho’ 
this  may  be  difiinft,  yet 
’tis  dark  and  obfcure  ;  at 
lead,  not  fo  bright  and 
frongy  as  if  more  Rays 
concurred. 


VISION  ™  Optics t  1S  that  which 
is  performed  by  means  of  refrated  or  turned 

out  of  their  way  by  palling  t^rouSjj  °[ 

different  denfity,  principally  trough  Glafles  and 

"  VISITATION,  is  that  Office  or  Aftion  that  is 
performed  by  a  Bilhop  in  every  Diocefe  once  every 
three  Years,  or  by  the  Arch-deacon  once  a  Year, 
by  viliting  the  Churches  and  their  Rectors,  oV. 
VISNE  :  See  Venue. 

VISORIUS  :  See  Optick  Nerves. 

VISU  Fraud  plegii ,  is  a  Writ  to  exempt  him 
from  coming  to  the  View  of  the  Frank- Pledge,  who 
is  not  Refident  within  the  Hundred  ;  for  Men  are 
VOL.  II. 


bound  to  this  View ,  by  reafon  of  their  Habitation* 
and  not  of  Lands  held  where  they  dwell  not. 

VISUAL- ANGLE,  is  the  fame  with  Optick- 
Angle  ;  which  you  will  find  under  Optick  Pyramid 
and  Optick  Triangle. 

VISUAL  Point  in  PerfpeCtive,  is  a  Point  in 
the  horizontal  Line,  wherein  all  the  Ocular  Rays 
unite ;  as  if  a  Man  flood  in  a  long  ftreight  Gal¬ 
lery,  wherein  looking  direftly  forward,  the  Sides, 
I  loor,  and  Ceiling  at  laft  feem  to  be  united,  and 
touch  one  another  in  a  Point  or  Common  Centre. 

VISUAL  Rays  :  See  Rays. 

VITAL,  in  Anatomy ,  that  which  minifters 
principally  to  the  conftituting  or  maintaining  of 
Life  in  the  Bodies  of  Animals,  as  the  Vital  Parts 
are  reckond  the  Heart ,  Lungs  and  Brain. 

VITAL  Faculty ,  is  an  ACtion  whereby  a  Man 
lives,  which  is  performed,  whether  we  defign  it  or 
no  ;  fuch  are  the  Motions  of  the  Heart,  Refpiration, 
Nutrition,  &c.  It  depends  chiefly  upon  the  Cere¬ 
bellum.  It  is  the  fame  with  Natural  Faculty,  tho’ 
the  Ancients  diftinguifhed  them,  placing  the  Na¬ 
tural  in  the  Liver,  and  the  Vital  in  the  Heart. 
Blanchard. 

VITAL  Flame :  See  Flamma  Vitalis. 

VITAL  Fun £1  ions ,  are  thofe  Actions  of  the  Vi¬ 
tal  Parts  whereby  Life  is  effefted,  fo  that  it  can¬ 
not  fubfift  without  them,  as  the  mufculous  Actions 
of  the  Heart,  the  refpiratory  ACtion  of  the  Lungs, 
the  lecretory  ACtion  of  the  Cerebellum ,  the  Circu¬ 
lation  of  the  Blood  and  Spirits  thro’  the  Arteries, 
Veins  and  Nerves. 

VITAL  Indication ,  in  the  Art  of  Medicine,  is 
fuch  an  one  as  requires  the  reftoring  and  preferving 
of  the  natural  Strength  of  the  Body. 

VITALIGO,  a  fort  of  Leprofy  ;  there  are  three 
kinds  of  them. 

AlphuSy  where  the  Colour  is  White,  fomcthing 
rough,  and  not  continued,  like  fo  many  Drops 
here  and  there ;  but  fometimes  it  lpreads  broader, 
and  with  fome  Intermiflions. 

Melas  differs  in  Colour,  becaufe  it  is  Black,  and 
like  a  Shade  ;  in  the  reft  they  agree. 

Leuce  has  fomething  l;ke  Alphus ,  but  it  is  whiter, 
and  defcends  deeper,  and  in  it  the  Hairs  are  White, 
and  like  Down  :  All  thefe  fpread,  but  in  l'ome 
quicker,  in  others  flower. 

VITRIFICATION,  the  turning  of  any  Body 
into  Glafs  by  the  Force  of  Fire :  This  (by  the  Chy- 
milts)  is  look’d  upon  as  the  Ultimate  ACtion  of 
Fire;  and  Bodies  when  once  they  have  gain’d  the 
Form  of  a  Glafs,  do  (generally  fpeaking)  continue 
in  that  Form,  and  are  not  capable  of  putting  on 
any  other  Shape. 

Moft  kinds  of  Vitrifications  (as  alfo  Calcinations ) 
are  made  by  Salts  uniting  and  incorporating  with 
the  Metalline  Particles. 

VITRIOL  of  Copper  or  Venus ,  is  Blue  Chrifials 
made  by  a  Solution  of  Copper  in  Spirit  of  Nitre, 
Evaporation  and  Chryftallization  in  a  cool  Place. 
Thefe  are  ufed  as  Caufticks,  but  they  will  difi'olve 
if  expos’d  to  the  Air. 

There  are  other  Chryftals  of  Venus  made  by 
diftilled  Vinegar,  and  they  are  what  is  called  Ver- 
digreafe  ;  which  fee. 

VITRIOL  or  Copperas ,  is  made  at  Bricklefey  in 
EfifeXy  according  to  Mr.  Ray's  Account  thus  : 
They  lay  the  Copperas  Stones  (which  JVormius  in 
his  Mufi  c.  1 3.  Self.  2.  faith,  are  chiefly  found  in  the 
Ifle  of  Shepey ;  but  are  indeed  gather’d  upon  the 
Coafts  of  Kent  and  Suffix  in  many  Places)  on  a 
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large  Bed  or  Floor  prepared  in  the  open- Air,  under¬ 
neath  which  there  -are  Gutters  or  Troughs,  difpo- 
fed  to  receive  and  carry,  away:  the  Liquor  impreg¬ 
nated  with  the  Mineral  to  a  Cittern,  where  it  is 
referved.  For  the  Air  and  Weather  difiolying  the  - 
Stones,  the  falling  Rain  carries,  away  .along  with  it 
the  Vitviolick  Juice  or  Salt -which. is.. difclved  there¬ 
by.  This  Liquor  they  boil  in  large  Leaden-Pans, 
putting  in  a  good  Quantity  of  old  'Iron- When 
his  fufficiently  evaporated,  they  pour  it!  out  into 
large  Troughs  wherein  it  tools  ;  and  thenVitriol 
chrydallizes  to  the  Sides,  and  to  Crod-Bars  of 
Wood,  which  are  placed  in  the  Troughs.  T  ire 
Liquor  remaining  after  this  Chrydallizatron,  they 
call  the  Mother,  which  is  referved  to  be  boiled 
and  evaporated  again. 

TVormius  faith,  the  Liquor  is  fix  or  feven  Days 
boiling  to  a  due  Confidence;  and  that  it  .can  be 
boiled  in  nothing  but  a  Leaden  Vefleb 

Matttiolus  deferibes  the  Way  of  making  Vitriol 
in  Italy,  to  be  fomething  different  from  ours ;  for, 
he  faith ,  they  burn  the  Copperas- Stones  in  fmall 
Heaps,  till  the  greateft  Part  is  reduced  to  a  Calx 
or  Allies,  which  being  powdered,  is  mingled  and 
agitated  with  Water,  in’  large  Vefiels,  to  get  out 
the  Vitriolick  Matter  ;  then  they  draw  off  the 
clear  Water  after  the  grofl’er  Matter  hath  fubfided, 
and  boil  it  to  a  due  Confidence,  throwing  in  Pieces 
of  old  Iron  or  Brafs  ( according  to  the  Defign  of  the 
Operator)  and  then  put  it  to  chrydallize  in  wood¬ 
en  Vedels. 

VITRIOL  of  Mars,  or  Salt  of  Steel,  is  made 
by  diflolving  Steel  in  fome  proper  Acid  Mmjlruum , 
then  evaporating  and  chryftallizing  to  gain  the  a- 
bove  as  in  Copper.  / 

VITRIOL  of  Silver ,  or  of  the  Moon  :  See 
Chryfals  of  Silver. 

VITRIOLATE  Tartar:  See  Tartar Vitriolate. 

VITRIOLATED,  in  Chymifry ,  turned  into 
Vitriol,  or  having  Vitriol  infufed  in  it. 

VITRIOLICK,  having  the  Quality  or  par¬ 
taking- of  the- Nature  of  Vitriol. 

V1TRIQUS  Humour,  or  GlaJJy  Humour  of  the 
Eye ,  is  the  third  Humour  of  the  Eye,  fo  called 
from  its  Refemblance  of  the  melted  Glafs.  ’Tis 
thicker  than  the  Aqueous ;  but  not  fo  folid  as  the 
Chryflalline.  ’Tis  round  or  convex  behind,  and 
fomewhat  plain  before,  only  hollowed  a  little  in 
the  Middle  where  it  receives  the  Chryfalline.  It 
exceeds  both  the  other  Humours  in  Quantity!. 

VITRIOUS  Tunicle ,  a  thin  Film  or  Coat, 
which  is  faid  to  feparate  the  GlaJJy  Humour  .from 
the  Chryfalline ;  tho’  there  are  fome  who  abfolute- 
ly  deny,  That  there  is  any  fuch  Coat  in  the  Eye, 
before  the  Humours  are  taken  out  and  expofed  to 
the  Air. 

VITTA,  in  Anatomy,  that  Part  of  the  Amnion 
that  dicks  to  the  Head  of  an  Infant  when  it  is 
jud  born. 

VIVA  VOCE  :  See  Depoftions. 

VIVIPAROUS  Amrhals ,  are  fuch  as  bring 
forth  their  Young  living  and  perfed ;  by  which 
they  are  didinguilhed  from  Oviparous  ones,  which 
lay  Eggs,  which  after  that  are  hatched  in  living 
Creatures. 

"  VIVIFICATION,  with  Phyfmans,  the  Art  of 
’Vivifying,  that  is,  of  contributing  to  the  Adi  on 
that  gives  or  maintains  Life,  L. 

ULCER,  Ulcus,  L.  a  Solution  or' Difcontinuity 
of  Texture,  qj-  a  Cobs  of  Subdance  in  the  flefhy 


Parts  of  the  Body  proceeding  from  an  internal 
Caufe. 

ULCERATION,  a  little  Aperture  or  Hole  id 
the  Skin,  occafioiied  by  an  Ulcer. 

ULLAGE  of  a  Cask,  in  Gauging,  is  fo  much 
as  a  Veflel  wants  of  being  full. 

ULNA,  or  Facile  May  us,  is  the  greater  Bone 
betwixt  the  Arm  and  the  Wrid,  which  is  jointed 
upward  with  the  Shoulder  by  the  Ginglymus  (which 
fee  Q  tand  therefore  it  has  there  both  Precedes  and 
Cavities  ;  two  oblong  Precedes,  and  as  it  were 
triangular  and  rugged,  that  the  Ligaments  may 
knit  it  drongly.  The  foremod  and  uppermod  is 
lefs5  and  goes  into  the  Cavity  of  the  Shoulder  : 
The  backward  Procefs  is  thicker  and  larger,  ends 
in  an  obtufe  Angle,  and  enters  the  hinder  Cavity 
of  the  Shoulder  ;  the  Latins  call  it  Gibberus :  In 
the  middle  of  thefe  there’s  a  great  Cavity  like  a 
Semicircle. 

It  has  yet  another  external  lateral  Cavity  for 
the  Plead  of  the  Radius,  or  lefler  Bone  of  the  Cu¬ 
bit' \  git  is  jointed  at  the  lower  End  with  the  Wrid, 
both  by  a  Cartilage  in  the  Middle,  and  by  an  a- 
cute  Procefs,  and  therefore  called.  Sty  bides  (being 
like  a  (harp- pointed  Pen  ufed  in  Writing-Tables ) 
whence  there  arifes  a  Ligament,  which  fadens  the 
Cubit  and  the  Joint  of  the  Wrid  together. 

ULNARIS  Extenfor,  in  Anatomy ,  a  Mufcle 
that  is  alfo  called  Extenfor  Carpi. 

ULTIMA  BASIA,  with  Painters,  i.  e.  the 
loft  Kiffes ,  a  Phrafe  ufed  to  exprefs  the  lad  finifh- 
ing  Touches  with  the  Pencil. 

.  ULTRA  MUNDANE,  Ultramundanus,  L. 
i.  e.  that  is,  beyond  the  World ;  is  that  Part  of 
the  Univerie  which  is  fuppofed  to  be  without  or 
beyond  the  Limits  of  our  World  or  Sydem. 

UMBELL^E,  in  Botany,  the  round  Tufts  or 
Heads  of  certain  Plants,  fet  thick  together,  and  all 
of  the  fame  Height,  L. 

UMBELICUS,  in  an  Ellipfs,  he.  is  that  Focus 
about  which  the  Motion  of  any  Revolving  Body  is 
made,  and  which  it  refpeds  as  its  Centre  :  So  that 
either  Focus  may  be  called  by  this  Name. 

UMBELLIFEROUS  Plants,  are  by  Botanfs 
accounted  fuch  as  have  their  Tops  branched  and 
fpread  out  like  a  Lady’s  Umbrella ;  on  each  little 
Sub-divifion  of  which  there  is  a  fmall  Flower  grow¬ 
ing  ;  as  Fennel ,  Dill,  Parfley,  he. 

This  Flower  is  always  Pentapetalous,  and  is  fuc- 
ceeded  by  two  naked  Seeds  lying  joining  together, 
which  are  the  true  Didindions  of  thefe  Plants 
from  others. 

The  Umbelliferous  are  a  very  large  Genus  of 
Plants,  and  by  our  Accurate  Botanif ,  Mr.  Ray ,  are 
thus  didinguilhed. 

Umbelliferous  Plants ,  are  either, 

I.  Such  as  have  a  compounded  Leaf,  of  a  Tri¬ 
angular  and  Pinnate  Form  :  And  the  Seeds  of 
thefe  are  either, 

i.  Broad,  flat,  and  plain,  like  Leaves  almod ; 
at  the  Sphondylium,  Pafinaca  Latifolia ,  Pa - 
nax  Heracleum  Tordylium ,  Orcofelinum,  Thyf- 
Jclinum,  Apium  Cicuta  foliis,  Daucus  Alfati - 
cus  Carv  folia ,  Anethitm ,  Pucedanum,  T hap  ft  a. 
Ferula ,  he. 
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2.  With  a  Seed  more  tumid,  and  lefs  comprefi- 
fed  and  flat  than  the  former  :  As  the  Cachrys , 
Laferpltium ,  Ci  cut  aria  vulgaris ,  Scandix ,  CV- 
rcfolium ,  Myrrhis  Sativa  Angelica *  Levijlicum , 
SiAr  Montanum ,  Bulbocajlunum ,  Sifarum ,  O*- 
nanthe ,  Sium,  Pimpinella  Apium ,  CicutagVif- 
naga ,  Saxifraga ,  Crithmum ,  Famicuium,  D ali¬ 
ens  vulgaris ,  Anifum ,  Caucalci ,  Coriandrutn , 
Paflinaca  Marina ,  &c. 

II.  Such  as  have  a  Ample  or  an  undivided  Leaf, 
or  at  leaft  one,  only  a  little  jagged  :  As  the  Pfi- 
foliata ,  Buplerum ,  AJlrantia  Nigra fSanicula,  aild 
the  Sefeli  Mthiopicum. 

UMBILICAL  Region,  is  that  -Part  of  the 
lying  rotfnd’  about  the  Navel;  •:  sw.v  ■; 

UMBILICAL  Veffels ,  are  the  Feins,  Arteries, 
&c.  that  belong- to  the  Navel,  or  rather  are  en¬ 
wrapped  in  the  Navcl-Jlring. 

The  Navel-ftring  is  membranous,  wreathed, 
and  unequal,  arifing  out  of  the  Middle  of  the 
domen  ( viz :  the  Navel)  and  reaching  to  the  PA- 
centa  Uterina  :  ’Tis  ufuajly  half  an  Ell  in  Length, 
and  as  thick  as  one’s  Finger.  It  was  convenient  to 
be  fo  long  and  lax>  that  when  the  Foetus  in  the 
Womb  grows1  ftrong,  it  might' not  break  it  by  its 
fprawling  and  turpbling  about ;  and  after  it  is 
born,  the  Secundfne,  or  After -birth,  might  be 
drawn  out  the  better  by  it.  .  ; 

The  Way  that  it  pafles  from  the  Navel  to  the 
Placenta ,  is  very  unconftant  5  for  fometimes  it 
goes  upon  the  Right-hand  to  the  Neck,  which 
having  encompafled,  it  defeends  to  the  Placenta , 
and  fometimes  it  goes  on  the  Left-hand  up  to  the 
Neck,  £3V*  Sometimes  it  comes  not  to.  the  Neck 
at  all,  but  goes  firft  a  little  up  towards  its  Breaft, 
and  then  turns  round  its  Back,  and  from  thence 
pafles  to  the  Placenta. 

The  Veflels  contain’d  in  this  String  (and  which 
are  enwrapped  to  a  common  Coat*  called  Funicu¬ 
lus,  or  Intejlinulum )  are  four,  one  Vein,  two  Ar¬ 
teries,  and  the  Urachus.  For  as  for  the  Nerves 
which  Verheyen  fufpedfs  to  be  contained  in  it,  or 
the  Lafteal  VeJJels  which  Bidloo  thinks  he  has  ob- 
ferved,  I  fhall  not  reckon  them  among  thefe  Vef¬ 
fels,  becaufe  thefe  Authors  fpeak  but  faintly  of 
them. 

The  Vein  is  larger  than  the  Arteries,  and  arifes 
from  the  Liver  of  the  Foetus  [viz.  out  of  its  Fifliire) 
by  the  Trunk  of  the  Vena  Porta  (of  which  it  feems 
to  be  but  a  Branch )  and  from  thence  palling  out 
of  the  Navel,  it  runs  along  the  Funiculus  to  the 
Placenta ,  into  which  it  is  implanted  by  innumera¬ 
ble  Roots ;  but  in  its  Paflage  it  fends  fome  little 
T wigs  into  the  Arteries. 

The  Ancients,  that  thought  the  Foetus  was  nourifh- 
ed  by  the  Mother’s  Blood  only,  taught  the  foleUfe 
of  this  Vein  to  be,  to  carry  Blood  from  the  Pla¬ 
centa  to  it  :  And  flnee  it  has  been  found  out,  and 
believed  that  it  is  nourifhed  alfo  (if  not  only)  by 
Chyle,  or  Succus  Nutritius,  fome  have  continued 
the  fame  Office  to  this  Vein,  and  think  that  the 
Chyle  is  brought  by  Ladteal  Vellels  arifing  out  of 
the  Placenta,  as  (they  fayj  it  was  brought  thither 
by  the  Mother’s  Ladteals.  And  indeed  if  any  cer¬ 
tain  Dilcovery  had  been  made  of  thefe  fame  Lattea, 
we  fhculd  have  embraced  this  Opinion  as  the 
moft  probable.  But  we  are  not  to  form  Hypothefes 
out  of  Rational  Notions  only,  but  much  rather 
from  what  appears  to  the  Eyes  of  the  Difledtor. 


•  We  do  affirm  therefore,  That  the  Umbilical 
Vein  ferves  for  conveying  to  the  Feet  us  the  Nutri¬ 
tious  Juice  fepa rated  in  the1  Placenta  from  the-  Mo¬ 
ther’s  Arteries.  How  this  Separation  is  made,  and 
how  it  is  firft  of  all  turned  into  Blood,  we  fhall 
conflder  by  and  by. 

But  together  with  this  Juice  there  returns  fa 
much  of  the  Arterial  Blood  (that  comes  from  the 
Foetus)  as  is  not  (pent  upon  the  Nourifbment  of  the 
Placenta,  or  of  the  Chorion  and  Amnios  :  Which 
Liquors  .thus  mixed,  though  by  the  Umbilical  Vein, 
they  are  poured  into,  the  Sinus  of  the  Porta ,  yet 
are  they  not  diflributed  through  the  Liver  by  the 
ufual  Channels  thereof  only,  but  by  the  Venal 
Dudt,  is  the  greateft  Part  thereof  conveyed  in  a 
diredt  Courfe  and  full  Stream  into  the  Cava  about 
the  Liver. 

Befides  this  Vein,  which  is  common  to  all  Crea¬ 
tures,  there  have  been  obferv’d  in  Whelps  and  Co¬ 
nies  (and  may  perhaps  in  others J  two  fmall.  Veins 
more,  that  ariflng  from  the  fourth  involving  Mem¬ 
brane  peculiar  to  them,  pafs .  diredfly  from  the 
Umbilicus  to  the  Mefentery  of  the  Foetus ,  as  the 
other  great  one  dees  to  its  Liver-  5  which  may 
ftrengthen  the  Opinion,  That  the  Chyle,  ox  Suc¬ 
cus  Nutritius  is  brought  to  the  f  oetus  by  the  Um¬ 
bilical  Vein  (or  Veins.)  Thefe  Veins  Dr.  Need¬ 
ham  calls  Omphalo- Mefenterica . 

In  the  Funiculus  are  included  alfo  two  Arteries , 
which  are  not  both  of  them  together  fo  big  as  the 
Vein  :  They  fpring  out  of  the  inner  Iliacal 
Branches  of  the  great  Artery  :  (Dr.  Needham  fidgzs 
them  to  be  derived  immediately  from  the  Extre¬ 
mity  of  the  Aorta,  before  its  Divifion)  and  paffing 
by  the  Sides  of  the  Bladder,  they  rife  up  to  the 
Navel,  out  of  which  they  are  conducted  to  the 
Placenta ,  in  the  fame  common  Cover  with  the 
Vein  and  Urachus ,  with  which  they  are  twined 
and  wreathed  not  unlike  a  Rope.  I  fay,  they  are 
inferted  into  the  Placenta ,  and  with  the  Vein  make 
a  moft  admirable  Net-like  Texture.  But  there 
is  one  Branch  of  each  of  them  which  is  manifeftly 
inferted  into  the  Amnios.  Dr.  Harvey  fays.  The 
Vein  is  confpicuous  a  pretty  while  before  thefe 
Arteries  appear. 

In  the  Creatures  mention’d  in  the  foregoing  Pa¬ 
ragraph,  there  are  befides  thefe  Arteries,  others  an- 
fwering  to,  and  accompanying  the  Veins,  called 
Omphalo-Mefentericee ,  abovementioned. 

Blood  and  Vital  Spirit  are  not  carried  by  them, 
from  the  Mother  to  the  Foetus ,  as  many  from  Galen 
have  taught  ;  but,  on  the  contrary,  Spirituous 
Blood  is  driven  from  the  Foetus,  by  the  beating 
of  its  Heart,  to  the  Placenta  and  the  Membranes  for 
their  Refedtion  and  Nourifhment ;  from  which 
what  Blood  remains,  circulates  back  again  in  the 
Umbilical  Vein,  together  with  the  Succus  Nutritius 
•afrefh  imbibed  by  its  Capillaries  difperfed  in  the 
Placenta.  But  befides  Arterial  Blood,  there  flows 
out  of  the  Navel  by  them,  Part  of  the  Succus  Nu¬ 
tritius,  that  was  imported  by  the  Umbilical  Vein  5 
namely-,  That  of  it  which  is  more  crafs  and  cer- 
rene,  which  by  one  Circulation  through  the  Heart 
(or  it  may  be  many)  could  not  be  changed  into 
Blood  :  This  Part,  I  fay,  flows  out  by  thefe  Arte¬ 
ries,  which  by  their  Branches  that  are  difperfed 
through  the  Amnios ,  difimbogue  it  by  their  little 
Mouths  into  it :  For  what  Ufe  fhall  be  declared 
prefently. 

But  befides  thefe  Ufes  which  are  commonly 
aferibed  to  thefe  Umbilical  Veins  and  Arteries  by 

Anatomifts* 


Anatomifts,  Verheyen  (with  fome  Probability,)  af- 
figns  another. 

Says  he,  “  It  is  worth  Inquiry*  for  what  Pur- 
tc  pofe  the  Blood  of  the  Fcetus  is  fent  in  fuch  great 
“  Quantity  out  of  its  Body  into  the  Placenta See- 

ing,  without  doubt,  a  far  lefs  Quantity  of  Blood 
“  would  fuffice  for  its  Nourifhment  :  For  no  Part 
“  in  the  whole  Body,  if  you  except  the  Lungs  and 
“  Liver,  has  fuch  Abundance  of  Blood- Veflels  as 
“  the  Placenta.  This  mull  needs  be  for  a  certain 
‘‘  common  Ufe,  which  we  judge  to  be  a-kin  to 
“  the  Ufe  of  the  Lungs,  in  thole  who  being  born, 
“  enjoy  a  freer  Air :  Namely,  That  as  thefe  do  by 
*«  the  Help  of  the  Lungs  plentifully  draw  in  from 

the  Air  a  certain  Matter  highly  neceflary  for  the 
“  feeding  the  Vital  Flame;  fo  in  the  Fcetus,  where 
«  the  Lungs  lie  idle,  fuch  like  Matter  being  recei- 
lc  ved  into  the  Mother’s  Blood  by  her  Refpiration, 
“  is  feparated  therefrom  by  Help  of  th e  Placenta, 
u  and  mixt  with  the  Blood  of  the  Foetus  (in  the 
“  Umbilical  Vein  ; )  and  as  in  the  Lungs -of  Breath- 
“  ing  Perfons,  fome  Heterogenous  Matter  is  con- 
“  tinually  feparated  from  the  Blood  ;  fo  in  the 
«  Placenta  certain  Recrements  of  the  Blood  are  de- 
ts  pofited  out  of  the  Umbilical  Arteries  into  the 
“  Veins  of  the  Mother .” 

And  here  I  (hall  tranfcribe  a  Material  Objection , 
with  the  Anfiver  to  it ,  out  of  Diemerbroeck. 

Objedtion. 

Plow  can  thefe  VeJJ'els  (Veins  and  Arteries )  when 
they  have  grown  from  the 'Belly  of  the  Fcetus,  to  that 
Length  as  to  reach  the  Membranes ,  penetrate  and 
pafs  through  them  to  the  Placenta  ? 

Anfwcr. 

This  is  done  in  the  fame  manner  as  the  Roots 
of  Herbs,  Shrubs  and  Trees  penetrate  into  the 
hard  Ground,  yea,  often  into  thick  Plants,  Walls 
and  Stones  (which  Water  cannot  enter)  and  root 
themfelves  firmly  in  them.  For  juft  fo  the  firft 
{harp-pointed  and  moft  fine  Ends  of  the  Umbilical 
Veffels ,  infinuate  themfelves  by  little  and  little  and 
the  Pores  of  the  Membranes  (for  the  Figuration  of 
thofe  Pores  are  fitted  for  their  Entrance)  and  pafs 
through  them,  and  yet  the  Liquors  contained  in 
thefe  Membranes  cannot  flow  out  by  them  :  And 
when  thofe  Veflels  inhering  in  the  Pores,  grow 
more  out  into  Length,  by  little  and  little,  the  faid 
Pores  are  more  and  more  widened,  (according  to 
the  Encreafe  of  the  Veflels)  and  are  infeparably 
united  unto,  and  grow  in  them. 

The  fourth  Umbilical  Vejfel ,  is  the  Urachus ,  or 
Urinary  Vejfel.  This  is  a  fmall,  membranous,  round 
Pipe,  endowed  with  a  very  ftraight  Cavity  arifing 
from  the  Bottom  of  the  Bladder  up  to  the  Navel, 
out  of  which  it  pafles  along  within  the  common 
Cover,  and  opens  into  the  Allantoides. 

It  is  more  apparently  pervious  in  many  of  the 
larger  Brutes,  than  it  is  in  Man  ;  in  whom  fome 
have  denied  it  any  Cavity  ;  but  that  it  is  hollow 
In  him,  is  confirmed  by  many  Hiftories  of  Perfons 
adult,  who  having  the  ordinary  Urinary  Paflage 
along  the  Penis  ltopt,  the  Paflage  in  this  Veflel  has 
been  unlocked,  and  they  have  made  Water  by  the 
Navel,  which  could  not  have  been  imagined  to 
have  happened,  if  it  had  been  originally  a  Liga¬ 
ment  without  any  Meatus , 


Bartholin  and  others  have  affirmed,  that  the 
Urachus  in  Men  reaches  no  further  than  the  Na¬ 
vel  :  How  then  comes  that  Humour  into  the  Al¬ 
lantoides  ^  that  has  perfectly  the  fame  Tafte  with  the 
Urine  in  the  Bladder  ?  But  their  Error  fprung 
from  hence,  that  they  thought  a  Human  Fcetus 
had  no  Allantoides ,  and  that  Humour  that  is  found 
in  it,  they  thought  had  been  contained  in  the  Cho¬ 
rion.  But  this  is  in  fhort  refuted  above,  but  more 
fully  and  accurately  by  Dr.  Needham ,  Lib.  de  for¬ 
mat  o  Fcetu ,  cap.  3. 

As  to  the  Pervioufnefs  of  the  Urachus ,  I  {hall 
add  this  further,  that  in  Abortions  of  five  or  fix 
Months  old,  the  Bladder  of  the  Embryo  is  always 
full  of  Urine,  out  of  which,  if  in  the  following 
Months  it  fhould  not  be  emptied  by  the  Urachus , 
the  Bladder  would  foon  built,  feeing  there  is  daily 
fome  Serum  feparated  from  the  Blood  in  the  Kid- 
nies,  and  fent  to  the  Bladder ;  and  the  more  the 
Fcetus  increafes,  the  more  mull  need  be  feparated. 
Yea,  Dr.  Needham  affirms,  that  one  may  either 
prefs  the  Liquor  contained  in  the  Allantoides  by 
the  Urachus  into  the  Bladder,  and  with  a  Pipe 
blow  Wind  out  of  the  Bladder  by  the,  fame  way 
into  the  Allantoides. 

Its  Ufe  has  been  fufficiently  declared  in  the  pre¬ 
ceding  Paragraph  ;  as  alio  above,  when  we  deli¬ 
vered  the  Ufe  of  the  Allantoides ,  which  we  fhall 
not  repeat. 

Thefe  four  Veflels  (as  has  been  faid  above )  have 
one  common  Cover,  which  alio  keeps  each  of  them 
from  touching  the  other :  It  is  called  Intejiinulum 
and  Funiculus  (by  which  it  with  its  Veflels  is  fome- 
times  underftood .)  It  is  membranous,  round  and 
hollow,  indifferent  thick,  confifting  of  a  double 
Coat  (the  inner  from  the  Peritoneum ,  and  the 
outer  from  the  Panniculus  carnofus .)  Sometimes 
it  felf  only  is  wreathed  about  like  a  Rope,  the 
Veflels  included  in  it  running  ftreight  along  its 
Cavity;  and  fometimesYhey  are  wreathed  toge¬ 
ther  with  it. 

In  hath  feveral  Knots  uponbit  here  and  there, 
which  Dr.  Wharton  thinks  to  be  Papilla ,  or  little 
Glands  through  which  the  Ladteal  (or  Nutritious 
Juice J  diftils  out  of  the  Cavity  of  the  Funiculus , 
into  the  Cavity  of  the  Amnios. 

I  cannot  tell  whether  this  be  fo,  or  no  ;  but  the 
Ufe  that  doting  Midwives  make  of  them,  to  guefs 
by  their  Number  how  many  Children  more  the 
Mother  (hall  have,  and  by  their  Colour,  whether 
thofe  Children  fhall  be  Male  or  Female,  is  more 
ridiculous  than  fuperftitious. 

UMBILICK  Points ,  in  Mathematic  Is,  are  the 
fame  with  Foetus's ;  which  fee. 

UMBILICUS,  the  Navel,  is  a  Part  in  the  Cen¬ 
tre  of  the  Abdomen ,  to  which  the  Navel-ftring  in 
a  Fcetus  is  joined,  which  is  cut  off  after  the  Deli¬ 
very. 

UNCUT,  in  Algebra ,  fignifies  thofe  Numbers 
which  are  prefixed  before  the  Letters  of  the  Mem¬ 
bers  of  any  Power  produced  from  a  Binomial,  Re - 
ft  dual,  or  Multinom  al  Root. 

Thus  in  the  fourth  Power  of  a  -\-b-,  that  is, 
a  a  a  a  \  a  a  a  b  — j—  6  aabb  4  abbb  -J-  bbbb ,  the 
Unci  a  are  4,  6,  4. 

The  wonderful  Sir  Ifaac  Newton  gives  this  Theo¬ 
rem  for  findutg  the  Uncia  of  any  Power  arifing 

from  a  Binomial  Root „ 

Let 
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Let  the  Index  of  that  Power  be  called  m  ;  then 
will  the  Uncus  arife  from  fuch  a  continual  Mul¬ 
tiplication  as  this,  viz. 

m — o  m — i  w-— 2  m — 3  ? n — 4 
IX- - 'X* - X* - X - X* - •,  &c. 

1  2  3  4  5 

Thus  if  the  Uncia  of  the  Biquadrate ,  or  fourth 
Power,  were  required  ;  the  Rule  is, 

4 — o  4—1  y—2  4 — 3 

1  x - (- 4)X' - (  -6)x- — (— 4)  v - ’(~i ) 

1  231 

Which  {hews,  that  the  Unc'us  are  1,  4,  6,  4,  1. 

UN CORE  Prijl ,  in  Law ,  is  a  Plea  for  the  De¬ 
fendant,  being  fued  for  a  Debt  due  at  a  Day  paft, 
to  fave  the  Forfeiture  of  his  Bond,  faying,  that  he 
tendered  the  Debt  at  the  Time  and  Place,  and  that 
there  was  none  to  receive,  and  that  he  is  {till  rea¬ 
dy  to  pay  the  fame. 

UNCUTH,  in  Saxon ,  is  unknown ,  and,  in  the 
old  Saxon  Laws,  is  ufed  for  a  Perlon  that  comes 
to  an  Inn,  and  lies  but  one  Night :  In  which  Cafe 
his  Hoft  was  not  anfwerable  for  any  Offence  he 
fhould  commit,  whereof  he  was  guiltlels  himfelf. 
But  if  he  lay  there  a  fecond  Night,  then  he  was 
called  a  Gueji  Hofpes  ;  and  then  the  Hoff:  was  to 
anfwer  for  him,  as  for  one  of  his  Family.  If  he 
tarried  any  longer,  he  was  then  called  Agenhine 
(or,  as  tome  write  it,  Hogenhine )  and  the  third 
Night,  Awnhine ,  that  is,  Familiaris  :  and  then  if 
he  offended  againft  the  King’s  Peace,  his  Hoff 
was  to  fee  him  forth- coming  ;  and  if  he  could  not 
produce  him  in  a  Month  and  a  Day,  he  was  ob¬ 
liged  to  fatisfy  for  his  Offences. 

XJNDY.R-C  hamberlain  of  the  Exchequer ,  is  an 
Officer  there  that  cleaves  the  Tallies,  and  reads 
the  fame,  lb  that  the  Clerk  of  the  Pell,  and  the 
Comptrollers  thereof,  may  fee  that  the  Entries  be 
true  :  He  alfo  makes  Searches  for  all  Records  in 
the  Treafury,  and  hath  the  Cuftody  of  the  Dooml- 
day-Book.  There  are  two  Officers  there  of  this 
Name. 

UNDIMIA,  the  fame  with  Oedema. 

UNGUIS,  a  Nail ,  is  a  fimilar,  flexible,  white, 
and  hard  Part,  which  defends  the  Fingers  from  ex¬ 
ternal  Injuries,  and  in  fome  meafure  adorns  them. 
The  Root  of  it  is  joined  to  a  certain  Ligament, 
and  by  reafon  of  the  neighbouring  T endons  it  be¬ 
comes  fenfible  :  They  feem  to  be  made  of  a  Col¬ 
lection  of  very  little  Pipes,  which  adhere  extreme¬ 
ly  thick  to  one  another,  and  fhoot  out  into  Length. 
Where  they  begin ,  there  you  find  certain  nervous 
Fibres  like  fo  many  fmall  Nipples  lengthen’d,  the 
lengthen’d  Parts  whereof  are  leen  as  far  as  the 
Nail:  If  they  be  forcibly  torn  off,  they  leave  di¬ 
vers  Holes,  fo  that  the  Horny  Subfiance  of  the 
Nails  looks  like  a  Net.  Under  the  Nails  there’s 
a  pappy  fort  of  Body,  which  has  its  Veffels  of 
Excretion. 

The  Apices ,  or  Tops  of  the  Nails,  are  they 
which  grow  beyond  the  Flefh  ;  the  Parts  which 
are  out,  are  called  the  Segmina ,  the  Paring  of  the 
Nails ;  the  Parts  under  the  Nails  are  called 
the  hidden  Parts ;  the  white  femi-lunar  Part  next 
the  Root  is  the  Rife  of  the  Nail ;  the  very  Begin¬ 
nings  that  grow  into  the  Skin,  are  called  the  Roots 

VOL.  II. 


of  the  Nails;  the  Sides,  the  Clefts;  the  white 
Spots,  Nubecula ,  little  Clouds,  &V.  Blanchard. 

UNDULATION,  in  Phyjicks ,  is  a  kind  of  tre¬ 
mulous  Motion  or  Vibration,  which  is  obfervable 
in  Liquids,  or  a  fort  of  wavy  Motion,  whereby  a 
Liquid  alternately  rifes  and  falls  like  the  Waves  of 
the  Soil* 

UNDULATION,  in  Surgery,  is  a  Term  ap¬ 
plied  to  the  Motion  enfuing  in  the  Matter  which 
is  contained  in  an  Abfcefs  upon  fqueezing  it. 

UNDULATORY  Motion ,  is  a  Motion  of  the 
Air  whereby  its  Parts  are  agitated  after  the  manner 
of  Waves  of  the  Sea,  which  is  fuppofed  to  be 
the  Matter  or  Caufe  of  Sound,  and  the  Cafe 
when  the  String  of  a  mufical  Inffrument  is 
ftruck. 

UNGUIS,  the  fame  with  Hypopyon-,  which 
fee. 

UNGUIS,  in  Anatomy ,  is  a  Term  applied  to  the 
two  Bones  of  the  Nofe,  being  as  thin  as  Scales, 
and  refembling  the  Nail. 

UNGUIS  Os,  is  a  little  thin  Bone,  which  lies- 
in  the  great  Angle  of  the  Orbit  of  the  Eye  ;  it  has 
a  Hole  in  which  the  lacrhymal  Glands  lie. 

UN  GUIS,  >  in  Botany,  a  little  Speck  of 

UNGICULUS,  5  a  different  Colour  from  the 
reft  of  the  Petala,  at  the  Origin  or  Root  of  them, 
as  in  the  Rofe,  Poppy  Flower,  &c. 

UNGULA,  is  a  Sort  of  hooked  Inftrument  ufed 
5y  Surgeons,  to  draw  a  dead  Foetus  out  of  the 
Womb. 

UNGULA,  in  Geometry,  is  the  SeClion  of  a 
Cylinder  cut  off  by  a  Plane,  which  pafles  obliquely 
thro’  the  Plane  of  the  Bafe  and  Part  of  the  Cylin- 
drick  Surface. 

UNIFORM  Motions,  are  the  fame  with  equal, 
or  rather  Equable  ones ;  which  fee.  1 

UNIF  ORM  Flowers  of  Plants,  the  Botanifts  call 
fuch  as  are  all  round  of  the  fame  Figure  ;  or  whofe 
fore  and  back  Part,  and  whofe  right  and  left  Parts 
are  exadly  alike  3  but  when  they  are  not  fo,  they 
call  them  difform  Flowers. 


Uniform  Motion . 


UNIFORM,  or  equable  Motion,  and  all  its  Pro¬ 
perties,  may  be  very  w’ell  explained  by  the  equi¬ 
angular  Parallelograms  in  this  Figure.  Where  the 
Dirigent  a  5  reprelents  the  Time,  and  the  Lines  a  b , 
1  c,  2  d,  &c.  the  uniform  or  equable  Velocities 
with  which  any  Body  is  moved,  in  any  Parts  or 
Moments  of  Times.  And  th &  Parallelograms  a  c, 
c  z,  2  e,  e  4, 4£,  do  truly  reprefent  the  Spaces  de- 
lcribedor  run  through  with  the  Velocity  a  b ,  in  the 
Times  a  1  -,  1,  2;  2,  3  ;  3,4  ;  4>  5- 

From  the  bare  Confideration  of  which  only,  it 
will  follow ; 


1 .  That  the  Spaces  deferibed  by  any  Moveable, 
with  an  equable  or  uniform  Velocity,  are  always 
at  the  Times. 

3  Y  For 
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For  the  Parallelograms  a  c,a  d,  b'c.  having  all 
the  fame  Altitude,  mult  be  as  their  Eafes,  b  c,  c  d, 
\Sc. 

i.  Or  if  the  Times  be  equal,  the  Spaces  muft  be 
as  the  Velocities ;  that  is,  the  Parallelograms  an 
to  a  m,  will  be  as  ah  to  a  h,  &c. 

3.  And  from  hence  it  will  follow,  that  if  the 
Spaces  are  as  the  Velocities ,  the  Times  will  be  e- 
qual ;  if  as  the  Times,  the  Velocities  will  be  equal. 


4.  Where  the  Spaces  are  equal,  the  Times  muft 
be  reciprocally  as  the  V docities :  for  the  fimilar  and 
parallel  Re&angles  have  their  Sides  reciprocally  pro¬ 
portionable  ;  and,  vice  verfa ,  where  the  Times  and 
Velocities  are  reciprocally  proportionable,  the  Spaces 
muft  be  equal. 

5.  Wherefore  the  Ratio's  of  the  Spaces  are 
always  compounded  of  the  Ratio's  of  the  Times 
and  Velocities :  And,  confequently,  deducting  the 
Ratio  of  the  Time  out  of  that  of  the  Velocity  ; 
or,  which  is  all  one,  dividing  the  Space  by  the 
Time ,  there  will  refult  the  Velocity  ;  dividing  by 
the  Velocity ,  the  Quotient  will  be  the  Time. 

After  much  the  fame  manner  alfo  may  the  uni¬ 
form  or  equable  Acceleration  or  Retardation  of 
any  Motion  be  exprefled  very  eafily  and  clearly 
by  Lines. 
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As  fuppofe  the.  right-lined  Triangle  ABC,  the 
Side  A  B  denotes  the  Time  in  which  a  Body  may 
move  from  a  Point  of  Reft,  as  in  A ;  and  having 
its  Velocity  continually  encrealing  in  the  uniform 
Ratio  of  the  Lines  D  L,  EL,  F  L,  and  B  C  ; 
or  decreafmg  equally  back  again  in  the  fame  Ratio , 
from  any  determinate  Degree  of  it  in  B  C,  to  none 
at  all  in  A. 

In  this  Figure  then,  the  Triangles  ALD,  ALE, 
A L F,  and  ABC,  will  very  appofitely  reprefent 
the  Spaces  deferibed  in  the  feveral  Times  A  D, 
AE,  A  F,  and  A  B  ;  and  confequently  the  Tra¬ 
pezia  DL,  DC,  &c,  will  reprefent  the  Jlill  aggre¬ 
gated  Velocity ,  and  the  Spaces  correfponding  there¬ 
unto.  And  from  hence  all  the  Laws  and  Affec¬ 
tions  of  equable  accelerated  Motions  will  be  eafily 
accounted  for  ;  which  are  fuch  as  thefe,  viz. 


x.  That  the  Space  deferibed  at  the  end  of  the 
accelerated  Motion,  will  be  equal  to  that  which 
would  have  been  deferibed  by  an  uniform  equal 
Motion  in  the  fame  Time,  and  with  half  the  De¬ 
gree  of  Velocity  which  the  accelerated  Body  did 
at  laft  acquire:  For  the  Triangle  A  C  B  is  equal 
to  the  Square  M  B  ;  each  being  the  half  of  the 
Square  G  B. 

2.  That  the  Spaces  deferibed  by  the  Motion  of 
a  Body,  beginning  from  Reft,  and  uniformly  acce ’* 
lerated ,  are  as  the  Squares  of  the  Times.  For  the 
Areas  of  the  fimilar  Triangles  ADL,  AEL,  CY. 
are  as  the  Squares  of  AD,  A  E,  &c. 

3.  And  comparing  divers  Motions,  thus  uni¬ 
formly  accelerated  one  with  another,  it  will  be 
plain  that  the  Spaces  run  thro’  will  be  to  one  ano¬ 
ther  in  a  Compound  Ratio  of  the  Times ,  and  of  the 
greateft  Velocities  at  any  time  acquired,  becaufe 
fimilar  Squares  are  in  a  Ratio  compounded  of  that 
of  their  Sides. 

4.  And  from  hence  ’tis  plain,  that  the  Cafe  of 
Bodies  accelerating  their  Motion  uniformly,  fo 
as  that  the  Spaces  deferibed  (hall  be  as  the 
Squares  of  the  Times  ('which  is  the  known  Cafe 
of  the  Defcent  of  heavy  Bodies  towards  the  Cen¬ 
tre  of  the  Earth),  may  be  very  well. exprefled  by 
the  Complement  of  the  Semi-parabola  A  E  H  ; 
where  the  vertical  Tangent  A  E  reprefents  the 
determinate  Time  divided  into  equal  Parts  ;  and 
the  Lines  BO,  CP,  D  q>  and  EH,  the  feveral 
Velocities  required  in  the  feveral  Defcents.  Now 


the  Spaces  deferibed,  ABO,  A  C P,  bfc.  are  as 
the  Squares  of  the  Times  A  B,  AC,  &c.  that  is, 
as  the  Squares  of  the  Ordinates  do^fp ,  gqy  &c. 
which  Squares  are  (by  the  Parabola)  as  the  Ab- 
fijfa  A  d}  A  A,  Ag,  fcY. 

-a  •  Where- 
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Wherefore  the  Velocities  acquir’d  at  the  End  of 
any  Defcents,  will  be  as  the  Squares  of  the  Times 
in  which  thefe  Defcents  are  made. 

That  is,  the  Velocity  at  the  End  of  the  fecond 
Moment,  or  Part  of  Time,  to  the  Velocity  at  the 
End  of  the  firft  Moment,  will  be  as  the  Square  of 
the  fecond  to  the  Square  of  the  firft,  or  as  the 
fourth  to  the  firft,  or.  - 

UNION,  in  Architecture,  a  Harmony  between 
the  Colours  in  the  Materials  of  a  Building. 

UNION,  a  Term  among  Painters ,  is  the  mu¬ 
tual  Agreeablenefs  and  Sympathy  of  the  Colours 
in  a  Piece  of  Painting. 

UNION.  Dr.  Grew  makes  Union  in  a  Phyfical 
Senfe,  to  be  one  of  the  three  Ways  of  Mixture  ; 
and  he  defines  it  to  be  the  Union  of  Atoms,  or 
Particles  which  touch  in  a  Plane,  as  in  the  Chry- 
ftallization  of  Salts,  and  other  like  Bodies. 

.  UNION,  in  Mufick ,  is  one  or  the  fame  Sound, 
whether  produced  by  one  fingle  Voice,  or  divers 
Voices  founding  in  the  fame  Tone;  fo  that  an 
Unifon  in  this  Science  may  be  confidered  as  an 
Unite  in  Arithmetick,  or  as  a  Point  in  Geometry, 
not  divifible  into  any  Parts,  in  regard  that  it  is  the 
firft  Term  to  any  Interval.  When  the  Ancients 
divided  their  Motiochord ,  fo  that  the  Parts  were  as 
i  to  i,  they  called  them  Unifons. 

UNION  of  two  Churches,  is  a  confolidating 
or  combining  them  into  one,  which  may  be  done 
by  the  Confent  of  the  Bifhop,  Patron,  and  In¬ 
cumbent.  See  Linwood’s  Provincials ,  and  37  H.  8. 
c.  2i.  as  alfo  17  Car.  2.  c.  3. 

UNISONS.  It  hath  been  long  fince  obferved, 
that  if  a  Viol-ftring,  (Ac.  be  ftruck  with  the  Bow 
or  Hand,  another  String  on  the  fame,  or  another 
Inftrument  not  far  from  it,  wall  (if  an  Unifon  to 
it)  tremble  at  the  fame  Time  of  its  own  Accord. 
But  Dr.  Wallis ,  in  Philo/.  Tranj \  N°.  134.  tells  us, 
that  ’tis  not  the  Whole  of  the  unftruck  String  that 
trembles,  but  the  feveral  Parts  feverally,  according 
as  they  are  Unifons  to  the  Whole,  or  the  Parts  of 
that  String  which  is  fo  ftruck  :  v.  gr.  If  one 
String  be  an  upper  Odtave  to  another,  and  there¬ 
fore  an  Unifon  to  each  half  of  it  when  ’tis  ftopt 
in  the  middle  ;  then,  I  fay,  if  the  former  be 
ftruck  while  the  latter  is  open,  the  two  Halves  only 
of  the  latter  will  tremble,  and  not  the  middle 
Point  ;  as  you  may  eafily  try,  by  laying  a  Bit  of 
Paper  lightly  wrapt  about  the  middle  of  the  fe¬ 
cond  String.  See  a  Solution  of  this  in  Plot's  Hijl. 
of  Oxfordjhire ,  by  Dr.  Narcifus  Mar/h ,  and  of 
other  fuch  Phenomena. 

UNITE,  is  the  fame  with  the  Figure  1,  being 
one  fingle  individual  Part  of  difcreet  Quantity.  If 
a  Number  confift  of  4  or  5  Places,  that  which  is 
outermoft  towards  the  Right-hand,  is  called  the 
Place  of  Unites. 

Number  in  general,  is  by.  Euclid  defined  to  be 
f/jo'ictCaiv  '-rotrayrij;,  a  Multitude,  or  Aggregate  of  U- 
■  nites ;  and  in  this  Senfe  Unity  is  not  a  Number. 
But  Unity ,  as  it  may  be  taken  for  an  individual 
Unite ,  is  certainly  as  much  a  Number  as  10,  20, 
100,  (Ac.- 

UNITY  ofPoffeffion,  in  the  Civil  Law,  is  called 
Confolidatio  fruCtus  (A  proprietatis ,  and  fignifies 
■Joint  Poffeffion  of  two  Rights  by  feveral  Titles. 

As  for  Example :  If  I  take  a  Leafe  of  Land 
from  one  upon  a  certain  Rent,  and  afterwards  I 
buy  the  F  ee-fimple,  this  is  an  Unity  of  Pofi'ejfion , 
by  which  the  Leafe  is  extinguiftied,  by  reafon  that 


I,  which  before  had  the  Occupation  only  for  my 
Rent,  am  become  Lord  of  the  fame,  and  am  to 
pay  my  Rent  to  none  but  my  felf. 

UNIVERSAL  Equinoctial  Dial ,  is  made  of  two 
Rings  of  Brafs  or  Silver,  that  open  and  fold  toge¬ 
ther,  with  a  Bridge  or  Axis,  and  a  Slider,  and,  a 
little  Ring  to  hang  or  hold  it  up  by  :  It  is  divided 
on  one  fide  of  the  great  Ring  into  90  Degrees,  and 
fometimes  on  the  other  into  two  Quadrants,  or 
180  Degrees,  but  one  is  enongh :  The  innermoft 
Ring  is  divided  into  24  Hours,  fub-divided  ort 
the  Face,  and  on  the  Outfide  of  the  Ring,  into 
every  five  Minutes.  The  Axis  has  the  Sun’s  De¬ 
clination  on  one  Side,  and  the  Days  of  the  Month 
and  the  Sun’s  Place  on  the  other.  ' 

T o  ufe  it  for  the  Hour,  the  Perpendicular  Line 
or  Stroke  which  is  on  the  Slider,  which  moves  on 
the  outer  Ring,  muft  be  fet  to  the  Latitude  of  the 
Place,  and  the  Hole  in  the  Slider  on  the  Bridge 
either  to  the  Sun’s  Place  in  the  Ecliptick,  the  Day 
of  the  Month,  or  his  Declination  ;  and  then  the 
Rings  being  opened,  and  fet  fquare  to  one  another, 
move  the  Dial  about  to  and  fro,  till  the  Sun 
fhines  through  the  Hole,  and  on  the  inner  Edge  of 
the  innermoft  Ring,  and  there  it  will  ftiew  the 
true  Hour. 


UNI  VO  CAL  Terms  in  Logick,  are  fuch 
whofe  Name  and  Nature  is  the  fame  ;  and  ’tis 
ufed  in  Oppofition  to  Equivocals,  whofe  Names 
are  the  fame,  but  their  Natures  very  different  ;’.for 
a  Thing  to  be  predicated  Univocally  of  any  others, 
is  to  be  attributed  to  all  of  them  alike,  and  in  the 
fame  proper  Senfe. 

UNIVOCAL  Generation with  the  Ancients. 
The  Dodlrine  they  held,  was,  that  all  perfedt  Ani¬ 
mals  were  produced  by  Univocal  Generation ,  i.  e. 
by  the  foie  Union  or  Copulation  of  Male  and  Fe¬ 
male  of  the  fame  Species  or  Denomination  :  But 
that  Infedts  were  produced  by  Equivocal  Genera¬ 
tion,  without  any  Seed,  but  merely  by  the  Corrup¬ 
tion  of  the  Earth  exalted,  and  as  it  were  impreg¬ 
nated  by  the  Rays  of  the  Sun.j 

UNLAWFUL  AfJemhly,  is  the  Meeting  of 
three  or  more  Perfons  together  by  Force,  to  com¬ 
mit  fome  unlawful  Act,  and  fo  abiding  together, 
tho’  not  endeavouring  the  Execution  of  it,  as  to 
affault,  or  beat  any  Perfon,  to  enter  into  his 
Houfe  or  Land,  (Ac. 

t  ’  UNLIKE  Quantities  and  Signs  in  Algebra  :  See 
like  Signs  and  Quantities. 

UNLIMITED  Problem  (Inordonne)  according 
to  Mr.  Ozanam,  is  fuch  a  Problem  in  Mathema- 
ticks y  as  is  capable  of  Infinite  Solutions :  As  to  di¬ 
vide 
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vide  a  Triangle  given  into  two  equal  Parts,  to 
make  a  Circle  pafs  through  two  Points  affigned, 

C  • 

UNMOOR,  a  Term  tiled  at  Sea  for  a  Ship 
that  before  rid,  or  Was  held  by  two  Anchors,  to 
begin  to  get  them  up,  and  prepare  to  weigh .  See 

Moor •  . 

UNQUES  Prijl ,  in  Law,  is  a  Plea  whereby  a 

Man  profefleth  himfelf  always  ready  to  do  or  per¬ 
form  that  which  the  Defendant  requires  :  As  if  a 
Woman  fues  the  Tenant  for  her  Dower,  and  he 
coming  in  at  the  Day,  offers  to  aver,  That  he  was 
always  ready ,  and  ftill  is  to  perform  it.  In  this 
Cafe,  except  the  Demandant  fhall  aver  the  contrary, 
he  fhall  recover  no  Damages :  When  this  Plea  will 
l'erve  to  avoid  Charges,  and  when  not :  See  Kitchen , 
fol.  243. 

VOCAL  Nerves ,  rhe  fame  with  Recurrent  ; 
which  fee. 

VOID  Bajlion  :  See  Bajlion. 

VOIDANCE,  in  Canon  Law ,  Vacancy,  the 
Want  of  an  Incumbent  upon  a  Benefice. 

VOIDED,  a  Term  in  Heraldry,  when  there  are 
Lines  drawn  within,  and  parallel  to  the  Out-lines 
of  any  Ordinary  :  This  expreffes  an  Exemption  of 
fomething  of  the  Thing  voidable,  and  makes  the 
Field  appear  tranfparent  through  the  Charge. 

VOIDER,  fo  the  Heralds  call 
one  of  the  Ordinaries ,  whofe  Fi¬ 
gure  is  much  like  that  of  the 
Flafque  or  Flanch ,  only  it  does  not 
bend  or  bow  in  fo  much :  This 
Armour,  they  fay,  is  the  Reward 
of  a  Gentlewoman  that  has  well 
ferved  her  Prince.  They  are  al¬ 
ways  born  by  Pairs. 

The  Field  is  Tenn\  two  Voiders,  Or. 

VOIR  dire,  is  when  ’tis  pray’d  upon  a  Trial  at 
Law,  that  a  Witnels  may  be  fworn  upon  Voir  dire  j 
the  Meaning  is,  he  fhall  upon  his  Oath  fpeak  or 
declare  the  Thith,  whether  he  fhall  get  or  lofe  by 
the  Matter  in  Controverfy  ;  and  if  he  be  uncon- 
cern’d,  his  Teitimony  is  allow’d,  otherwife  not. 

VOL,  in  French  Heraldry ,  a  Term  ufed  of  a 
Bird  in  a  Coat  of  Arms  drawn  flying,  or  having 
its  Wings  fpread  out. 

VOLATILE  Salt  of  Vegetables  is uiually drawh 
into  a  Retort  from  the  Fruits  or  Seeds  fermented, 
and  feems  to  be  only  the  EJJential  Salt  driven  up 
higher,  and  Volatilized  by  the  Spirits  during  the 
Fermentation  and  Dijlillation- 

The  Volatile  Salt  of  Animals ,  is  drawn  much  the 
fame  Way  as  that  of  Vegetables. 

VOLATILE  Spirit  of  Sal  Armoniack,  is  made 
either  by  mixing  Quick-lime,  or  Salt  of  Tartar , 
with  Sal  Armoniack ,  and  then  pouring  a  fufficient 
Quantity  of  W ater  upon  it,  the  Matter  is  diftilled 
in  a  Retort,  when  Quick-lime  is  ufed,  otherwife 
in  a  Glafs  Body  or  Cucurbite  ;  by  this  means  the 
Lime  or  the  Salt  of  Tartar  doth  deftroy  the  Strength 
of  the  Acid  Sea-Salt,  that  held  bound  and  fix’d  the 
Volatile  Salts  of  Urine  and  Soot,  of  which  Sal  Ar¬ 
moniack  is  made ;  whereby  they  being  at  Liberty, 
are  driven  out  by  the  Fire,  and  diflolved  in  the  Wa¬ 
ter  that  was  poured  on  the  Mixture,  and  fo  com¬ 
pote  this  Volatile  Salt. 

Spirit  of  Sal  Armoniack  made  with  Quick-lime, 
is  an  excellent  Thing  to  make  Precipitations  with  ; 
deftroying  all  kinds  of  Acids  almoft,  and  is  ufed  to 
precipitate  Solutions  of  Gold. 


If  you  mix  together  equal  Parts  of  this  Spirit, 
made  with  Tartar ,  and  of  Spirit  of  Wine,  a  Coa- 
gulum  will  arife  on  their  being  fhakcn  together ; 
but  not  if  you  ufe  the  Spirit  of  Sal  Armoniack  made 
with  Quick- lime.  / 

If  after  either  of  thefe  Mixtures  to  make  Spirit 
of  Sal  Armoniack  be  put  into  the  Body  or  Retort, 
Spirit  of  Wine  be  poured  on,  and  then  the  Spirit 
drawn  off ;  this  is  called  Spirit  of  Sal  Armoniack 
dulcified. 

VOLATILE  Spirit ,  is  a  Volatile  Salt  diflolved 
in  a  fufficient  Quantity  of  Phlegm  or  Water. 

VOLATILES,  are  (by  fome  made)  a  Species 
of  Animals,  which  fly  in  the  Air  as  Birds  do. 

VOLATILITY,  is  the  Property  of  fuch  mix’d 
Bodies,  whofe  Corpufcles  or  Particles,  of  which 
they  are  compofed,  will  rife  up  by  that  Degree  of 
Heat,  as  is  proper  to  fublime  it. 

Mr.  Boyle,  in  his  Notes  upon  the  Mechanical 
Production  of  this  Quality  of  Volatility,  fuppofes, 
or  rather  proves,  thefe  four  Attributes  or  Qualifica¬ 
tions,  requifite  to  denominate  a  Body  volatile. 

1.  That  its  conftituent  Particles,  or  Corpufcles, 
be  very  fmall ;  for  befides  that  fuch  minute  Parts 
are  more  eafily  put  into  Motion  by  the  Action  of 
Fire  and  Heat,  and  confequently  are  more  apt  to 
be  elevated  than  other  Parts  which  are  more  grofs  ; 
thefe  can  continue  their  Motion  upwards  with  lefs 
Refiftance,  and  with  a  lefs  Tendency  to  delcend 
down  by  their  own  Gravity.  Wherefore, 

2.  ’Tis  neceffary  that  the  Corpufcles  of  Volatile 
Bodies  fhould  not  only  be  very  fmall,  but  they 
muff  alfo  not  be  too  fol  id  and  heavy  ;  for  the  great 
Specifick  Weight  of  fuch  Bodies  will  hinder  them 
from  rifing. 

3.  ’Tis  neceffary  alfd,  that  they  be  Cohveniently 
Ihaped  for  Motion ;  for  if  they  be  of  hooked, 
branched,  or  any  other  irregular  and  catching  Fi¬ 
gure,  tho’  they  may  be  both  very  fmall  and  light, 
yet  they  will  be  apt  to  be  entangled  one  in  another, 
or  to  hang  or  flick  to  other  Bodies ;  and  this  pro¬ 
bably  is  the  Reafon  why  Water  is  more  eafily  ele¬ 
vated  by  Heat,  and  brought  to  exhale,  than  Oil, 
tho’  it  be  fpecifically  heavier  than  it,  and  its  likely 
hath  its  Parts  fmaller  too. 

4.  ’Tis  neceflary  that  the  Parts  do  not  too  clofe- 
ly  adhere  to  one  another,  fo  as  on  that  account  to 
be  indifpofed  for  the  Separation  by  the  Heat  of  an 
ordinary  Degree  of  Fire. 

And  this  Honourable  Gentleman  largely  (hews, 
that  this  Quality  of  Volatility  is  producible  by  fuch 
Mechanical  Means  as  will  produce  fome  or  of  all 
the  Qualifications  abovementioned. 

VOLATILIZATION,'  in  Chymijlry ,  is  the 
Art  of  rendering  fix’d  Bodies  volatile,  or  of  re- 
folving  them  by  Fire  into  a  fine  fubtil  Vapour  or 
Spirit,  that  eafily  diffipates  and  flies  away. 

VOLITION,  is  an  A£t  of  the  Mind,  knowing¬ 
ly  exerting  that  Dominion  it  takes  itfelf  to  have 
over  any  Part  of  the  Man,  by  employing  it  in,  .or 
with-holding  it  from,  any  particular  Adflion. 

VOLSELIA,  or  Vulfella,  is  an  Inftrument  to 
pull  up  Hairs  with  by  their  Roots,  the  fame  with 
Tweezers,  ora  Chyrurgeon’s  little  Tongs,  which 
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arc  of  different  Shape  according  to  the  Diverfity 
vf  their  Ufe. 

VOLVA,  the  great  Kepler  confidering  how  our 
Earth  will  appear  to  the  Inhabitants  of  the  Moon, 
if  there  be  any  fucb,  viz.  that  it  will  feem  a  large 
Moon  to  them  1 5  times  greater  than  their  Planet 
doth  to  us  at  the  Full,  in  2 5  Hours  time  revol¬ 
ving  round  its  Axis  (as  will  be  eafily  difeovered 
by  the  Spots  that  muff  appear  in  itj  but  yet  alfo 
fixed  like  a  fixed  Star  in  one  determinate  Place  in  the 
Heavens,  and  moving  only  as  they  appear  to  do ; 
■this  being  the  Phaenomenon  of  the  Earth  to  a  Lu¬ 
nar  Spectator  (/.  e.  to  fuch  as  live  on  that  fide  of 
the  Moon,  which  is  always  turned  towards  the 
Earth ;  for  thofe  in  the  other  Hemifphere  can  ne¬ 
ver  fee  the  Earth  at  allj  he  fancies  that  they  would 
give  it  a  Name  fomething  like  that  of  Volva  ;  and 
while  they  would  confider  their  own  Earth  as  a 
Vejla,  an  immoveable  Seat  or  Habitation.  In  pur- 
fuance  of  this  imaginary  State  of  Things,  Kepler 
calls  the  Inhabitants  that  live  in  that  Half  of  the 
Moon’s  Sphere,  which  is  turned  towards  the  Volva , 
Subvolvcs  j  and  the  others  that  never  lee  the  Earth, 
Privolva. 

VOLUMUS,  is  the  fuff  Word  of  a  Claufe  in 
the  King’s  Writs  of  Protection  and  Letters-Patepts. 

Of  Protections,  fome  are  Cum  claufula  Volumus\ 
and  of  thefe  there  are  four  Kinds,  viz. 

1.  Quia  Profeflurus . 

2.  Quia  Moraturus. 

3 .  Quia  indebitatus  nobis  exifflit. 

5.  When  any  one  fent  out  into  the  King’s  Ser¬ 
vice  beyond  Sea  in  War,  is  imprifoned. 

VOLUNT,  a  Law  Term ,  is  when  the  Tenant 
holds  at  the  Will  of  the  Lelfor,  or  Lord,  and  that 
is  in  two  ways. 

Firft,  When  I  make  a  Leafe  to  a  Man  of  Lands 
to  hold  at  my  Will,  then  I  may  put  him  out  when 
I  pleafe ;  but  if  he  fow  the  Ground,  and  I  put 
him  out,  then  he  fhall  have  his  Corn  with  Egrefs 
and  Regrefs,  ’till  it  be  ripe  to  cut  and  carry  it  out 
of  the  Ground  j  and  fuch  Tenant  at  Will ,  is  not 
bound  to  repair  and  fuftain  the  Houfe,  as  a  Tenant 
for  Years  is  :  But  if  he  make  wilful  Waite,  the 
Lelfor  fhall  have  againft  him  an  ACtion  of  Tref- 
pafs . 

The  other  Tenant  at  Will ,  of  the  Lord ,  is  by 
Copy  of  Court-Roll,  according  to  the  Cuftom  of 
the  Mannor  ;  and  fuch  a  T enant  may  furrender 
the  Land  into  the  Hands  of  the  Lord,  according 
to  the  Cultom,  to  the  Ufe  of  another  for  Life,  in 
Fee,  or  in  Tail ;  and  then  he  fhall  take  the  Land 
of  the  Lord,  or  his  Steward,  by  Copy,  and  fhall 
make  Fine  to  the  Lord. 

VOLUTA,  in  Architecture ,  is  that  Part  of  the 
Capitals  of  the  Ionick ,  Corinthian ,  and  Compofit 
Ordexs,  which  is  fuppofed  to  reprefent  the  Bark 
of  Trees  twilled,  and  turned  into  Spiral  Lines  ; 
or,  or  as  fome  fay,  the  Head-drelfes  of  Virgins  in 
their  long  Hair.  Valuta's  are  different  in  thefe 
three  Orders :  Thofe  that  appear  above  the  Stems 
in  the  Corinthian  Order  f according  to  Vitruvius) 
are  16  in  Number  in  every  Capital,  whereas 
there  are  only  4  in  the  Ionick  Order,  and  8  in  the 
Ctmpofit.  But  thefe  Valuta's  are  more  efpecially 
remarkable  in  the  Ionick  Capital,  reprefenting  a 
Vol.  IL 


kind  of  Pillow  or  Cufhion  laid  between  the  Aba¬ 
cus  and  the  Echinus ,  as  if  it  were  to  be  feared  left 
the  Weight  of  the  Abacus ■,  or  of  the  Entablature 
above  it,  might  break  or  deface  the  Echinus  ; 
whence  the  fame  ancient  Architect  took  Occanon 
to  call  the  Voluta ,  Pulvinus ,  or  Bollter. 

VOLVULUS:  See  lie  on  and  Chordapfus. 

VOMER,  is  a  Bone  fituated  in  the  Middle  of 
the  lower  Part  of  the  Nofe.  It  has  a  Cleft  in  the 
upper  Side,  in  which  Cleft  it  receives  the  lower 
Edge  of  the  Septum  Nafj.  In  its  further  End  it 
receives  a  fmall  Apophyfe  of  the  Sphcenoides ,  and 
its  under  Side  joins  the  Os  Palati. 

VOMICA,  is  a  Fault  in  the  Lungs,  from  Hete¬ 
rogeneous  Blood,  which  lodged  prehaps  in  one  of 
the  little  Bladders,  or  Cells  there,  occasions  neither 
a  Fever  nor  a  Cough  5  but  afterwards,  when  it  is 
encreafed,  it  oppreiles  the  neighbouring  Sanguife¬ 
rous  Vefl'els,  and  impregnates  the  Blood  as  it  pafi’es 
along  with  its  Effluviums ;  whereupon  there  fuc- 
ceeds  a  fmall  Fever,  accompanied  with  Inquietude 
and  Leannefs ;  at  laft,  when  it  is  full  grown  and 
concodted  into  Matter,  it  makes  a  Neft  as  it  were, 
and  lodges  there.  Blanchard . 

VOMITIVE  Medicines,  fee  Emetic ks ;  w'here 
there  is  an  Account  of  their  Operation. 

VORTEX,  in  Meteorology,  a  Whirl-wind,  a 
fudden  rapid,  violent  Motion  of  the  Air  in  Gyres 
or  Circles.  L. 

VORTEX,  according  to  the  Gartefian  Philofo- 
phy,  is  a  Syltem  of  Particles  of  Matter  moving 
round  like  Whirl-pool,  and  having  no  void  In¬ 
terlaces,  of  Vacuities  between  the  Particles. 
This  Vortex,  thus  moving  round,  will  occafion 
any  Bodies  that  fwim  in  the  Syltem,  to  move 
round  as  that  doth,  and  that  fwifter  or  flower* 
according  as  they  are  farther  off,  or  nearer  to  the 
Centre. 

By  fuch  Vortices  as  thefe,  they  endeavour  to 
folve  the  Motion  of  the  Heavenly  Bodies  round  the 
Sun  in  the  Centre  of  the  Vortex.  But  the  Excel¬ 
lent  Sir  Jfaac  Newton  hath  demonftrated,  that  the 
Planets  cannot  be  carried  round  their  Centre  by 
the  Motion  of  any  Corporeal  Vortex;  Becaufe  if 
they  were,  the  Vortices  themfelves  mult  be  carried 
round  after  the  fame  manner,  as  Aftronomers  have 
difeovered,  that  the  Planets  perform  their  Revo¬ 
lutions  ;  which  is  fo,  that  their  Periodical  Times 
are  always  in  a  Sefquialteral  Ratio  of  their  Di- 
Itances  from  their  Centres  ;  or  that  the  Squares  of 
the  Times  of  their  Periodical  Revolutions  are  as  the 
Cubes  of  th{eir  middle  D [fiances  from  their  Centres. 

But  he  proves,  that  the  Periodical  Times  of  the 
Parts  of  the  Vortex  will  always  be  only  as  the 
Squares  of  their  Diltances  from  the  Centre  of  their 
Motion: 

Befides,  the  Planets,  according  to  the  true  Co¬ 
per  nican  Hypothejis ,  being  carried  about  the  Sun  in 
Ellipfes,  and  having  the  Sun  in  the  Umbilicus  of 
each  Figure,  by  Lines  drawn  from  themfelves  to  the 
Sun ,  do  always  defer ibe  Areas  proportional  to  Use 
Times  of  their  Revolutions ,  which  he  Ihews  the 
Parts  of  no  Vortex  can  do  :  See  Seal.  Prop.  ult. 
Lib.  2.  Princip. 

Again,  as  the  Ingenious  Mr.  Keil  obferves  in  his 
Examination  of  Dr.  Burnet's,  Theory  :  If  the  Earth 
were  carried  in  a  Vortex,  it  would  move  falter,  in 
the  Proportion  of  3  to  2,  when  it  is  in  Virgo,  than 
when  it  is  in  Pifces ,  which  all  Experience  proves 
to  befelfe;  See  a  large  Refutation  of  all  the  Car- 
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tefian  Dodlrine  of  the  Vortices  in  Dr.  Gregory's 
AJlronom.  Phyf  &  Geometr.  Lib.  i.  Sett.  io. 

VOUCHER,  is  a  Term  in  Law,  fignifying 
when  the  Tenant  calls  another  into  the  Court,  that 
is  Bound  to  him  to  Warranty  :  And  ’tis  either  to 
defend  the  Right  againft  the  Demandant,  or  to 
yield  him  other  Lands,  &c.  in  Value,  and  extend 
to  Lands  or  Tenements,  of  Freehold  or  Inheri¬ 
tance  :  And  it  feems  in  fome  meafure  to  agree  to 
the  Contract  in  the  Civil  Law,  whereby  the  Ven¬ 
dee  bindeth  the  Vendor,  fometimes  in  the  fimple 
Value  of  the  Things  bought,  fometimes  in  the  dou¬ 
ble,  to  Warrant  the  fecure  enjoying  the  Thing 
bought  ;  yet  there  is  this  Difference  between  the 
Civil  and  the  Common  Law ,  that  the  Civil  Law 
binds  every  Man  to  warrant  the  Security  of  that 
which  he  felleth,  which  the  Common  Law  doth  not, 
except  it  be  fpeeially  covenanted. 

The  Procefs  whereby  the  Vouchee  is  called,  is  a 
Summoneas  ad  Warrantifandum :  And  if  the  Sheriff 
return  upon  that  Writ,  that  the  Party  hath  nothing 
whereby  he  may  be  fummoned,  then  goes  out  ano¬ 
ther  Writ,  called  Sequentur  fub  fuo  periculo. 

A  Recovery  with  a  ftngle  Voucher ,  is  when 
there  is  but  one  Voucher :  And  with  a  double 
Voucher ,  is  when  the  Vouchee  voucheth  over,  and 
fo  a  treble  Voucher. 

There  is  alfo  a  Foreign  Voucher ,  when  the  Te¬ 
nant  being  impleaded  in  a  particular  J urifdidtion  of 
that  Court,  which  might  more  aptly  be  called  a 
Voucher  of  a  Foreign. 

Voucher  fignifies  alfo  a  Leiger-Book,  or  Book  of 
Accompt,  wherein  are  entred  the  Acquittances  or 
Warrants  for  the  Accomptant’s  Difcharge. 

VOUSSOIR,  in  Architecture ,  a  Vault-Stone , 
or  that  which  forms  the  Sweep  of  an  Arch,  being 
cut  fomewhat  in  the  manner  of  a  Truncated,  the 
Sides  of  which,  if  they  were  prolonged  would  ter¬ 
minate  in  a  Centre,  to  which  all  the  Stones  of 
the  Vault  are  directed. 

VOYDANCE,  is  aWantof  anlncumbent  upon 
a  Benefice,  and  this  double,  either  in  Law ,  as  when 
a  Man  hath  more  Benefices  incompatible ;  or  in 
Deed ,  as  when  the  Incumbent  is  dead,  or  actual¬ 
ly  deprived. 

UPRIGHT,  in  Architecture ,  a  Reprefentation, 
or  Draught  of  the  Front  of  a  Building. 

UPRIGHT  South  Dials  :  See  Prime  Verticals. 

URACHUS,  is  one  of  the  Umbilical  Veflels, 
being  a  fmall  membranous  round  Pipe,  with  a 
very  ftreight  Cavity  arifing  from  the  bottom  of  the 
Bladder  up  to  the  Navel,  out  of  which  it  paffes 
along  with  the  common  Cover,  and  opens  into 
the  Allantoides  of  the  Foetus :  ’Tis  more  pervious  in 
fome  of  the  larger  Brutes  than  in  Men,  in  whom 
fome  have  denied  it  to  be  hollow  ;  but  that  feems 
cantradi&ed  by  the  Inftances  we  have  had  of  Mens 
making  Water  by  the  Navel,  when  the  Paffage  of 
the  Penis  hath  been  quite  flopped >  Bartholin  and 
fome  others  fay,  that  the  Urachus  in  Men  reaches 
no  farther  than  the  Navel :  But  how  then  comes 
that  Humour  into  the  Allantoides ,  which  has  per¬ 
fectly  the  fame  Tafte  with  the  Urine  in  the  Blad- 
^er  ?  The  Miftake  feems  to  arife  from  that  wrong 
Notion,  that  a  Human  Foetus  hath  no  Allantois , 
which  hath  been  by  Needham  and  others  fufficient- 
ly  refuted. 

The  Ufe  of  the  Urachus  is  to  convey  the  Urine 
irom  the  Bladder  of  the  Foetus  into  the  Allantoides , 

which  is  placed  between  the  Chorion  and  the  Am¬ 
nion . 


URBICARI/E  Regiones.  See  Suburbiiatia . 
URDEE,  in  Heraldry ,  as  aCrofs ,  Urdee ,  is  much 
the  fame  that  is  otherwife  called  Clechee. 

URENTIA,  in  Surgery,  Medicines  of  a  hot  and 
burning  Quality.  L. 

URETER,  is  a  Fiftulous  Membranaceous  Vef- 
fel,  which  proceeds  from  both  Reins,  and  opens 
between  the  Membranes  of  the  Bladder,  by  which 
the  Urine  pafles  from  the  Reins  to  the  Bladder ; 
Celfus  calls  it  the  white  Vein. 

URETHRA,  or  Fijlulay  is  the  Urinary  Pafla- 
ges,  whereby  the  Urine  is  difcharged;  It  ferves 
in  Males  alfo  for  the  EjeCtioh  of  the  Semen.  The 
Seminal  little  Bladders  empty  themfelves  into  it 
by  2  Holes  at  the  beginning  of  it,  when  there  is 
occafion  ;  which  Bladders  or  Veflels  are  lurrounded 
with  Glandulous  Proftates,  perforated  with  feve-r 
ral  Holes,  to  which  there  is  a  little  piece  of  Flefh 
affixed.  Blanchard. 

Mr.  Cowper  obferves,  That  the  Urethra  hath  a 
Corpus  Cavernofum ,  like  to  that  of  the  Penis ,  which 
you  will  find  defcribed  under  the  Words  Corpora 
Cavernofa ;  but  this  of  the  Urethra  differs  mud) 
in  Figure  from  them  :  The  fuperior  Part  of  this 
Corpus  Cavernofum  lying  between  the  two  Crura  of 
the  former,  he  calls  Bulbus ,  from  its  Figure ;  it  is 
covered  with  the  Mufculus  Accelerator  Urines ;  it 
poffefleth  all  the  lower  Part  of  the  Urethra ,  extend¬ 
ing  its  felf  in  the  Perinesum  ;  it  hath,  moreover,  a 
Septum  Intermedium  ( tho’  not  taken  Notice  of  by 
AnatomiftsJ  dividing  the  right  Side  of  the  Bulbus 
from  the  left,  which  defcending  to  the  End  of  the 
bulbous  Part,  is  there  obliterated. 

The  Ufe  of  this  Septum  is  ( as  Mr.  Cowper  thinks) 
to  direCt  the  refluent  Blood  to  the  exporting  Duds, 
its  two  Veins  that  carry  the  Blood  back. 

As  this  Corpus  Cavernofum  defcends  on  the  infe¬ 
rior  Part  of  the  Urethra ,  it  is  leffened  ;  but  when 
it  approaches  the  Extremities  of  the  two  other  Cor¬ 
pora  Cavernofa ,  it  again  dilates  it  felf  and  covers 
them,  compofing  that  Body  which  they  call  the 
Gians  or  Balanus. 

URIGO,  in  Surgery ,  a  burning  with  a  Cat* 
flick  or  Cautery. 

URINAL,  a  Veffel  fit  to  receive  and  hold  U- 
rines. 

URINARIA  Tujlula,  in  Anatomy ,  the  fame 
as  Urethra ,  fo  called  from  its  Office  to  convey 
the  Urine. 

URINOUS  Salts ,  are  that 'Tribe  of  Volatile 
Salts  drawn  from  Animal  or  other  Subftances  that 
are  contrary  to  Acids  :  And  Mr.  Boyle  fays,  they 
are  diftinguifhable  from  Lixiviate  Salts ,  by  this 
Teft,  That  they  will  turn  a  Solution  of  Sublimate 
into  a  white  Colour,  whereas  Lixivate  Salts  turn 
it  into  a  Yellow  one. 

URN,  in  Architecture ,  a  Vafe  of  a  roundifh 
form,  but  bigger  in  the  middle  like  our  common 
Pitchers,  ufed  by  way  of  Acroters  on  the  top  of 
Buildings,  funeral  Monuments;  and  thefe  were 
ufed  by  the  Antients  to  preferve  the  Afhes  of  the 
Dead  after  they  were  burnt. 

URSA  Major ,  a  Northern  Conftellation,  con¬ 
fining  of  27  Stars,  and  is  otherwife  called  Charles's 
W Fin,  and  the  Great  Bear. 

UROCRITERIUM  \of Urine  y  and Kpiriipiov, 
Mark  or  Sign ,  Gr.]  a  calling  of  Water;  a  giv¬ 
ing  a  Judgment  of  Difeafes  by  the  View  of  the 
Urine. 

USAGE  :  See  Prefcription. 

USE, 
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USE,  in  Law ,  properly  fignifies  the  Profits  or 
Benefits  of  Lands  or  Tenements :  For  every  Deed 
confifts  of  2  principal  Parts  ;  namely,  The  Premifes , 
and  the  Conjequents. 

The  Premifes ,  is  the  former  Part  thereof,  being 
ah  that  which  precedeth  the  Habendum ,  or  Limi¬ 
tation  ol  the  Eftate,  which  are  the  Perfons  con¬ 
tracting,  and  the  Thing  contracted. 

The  Confequent  is  that  which  follows  the  Pre¬ 
mifes,  and  that  is  the  Habendum ,  in  which  are 
two  Limitations :  The- one  of  the  Eftate  or  Pro¬ 
perty,  which  the  Party  Paffive  fhall  receive  by  the. 
Deed  :  The  other  of  the  Ufe  ;  which  is  to  exprefs 
in  the  faid  Habendum ,  to  or  for  what  Ufe  and  Be¬ 
nefit  he  fhall  have  the  fajne  Eftate,  and  of  the  Li¬ 
mitation  of  fuch  Ufes  many  Precedents  are  let 
down  in  Law-Books.  .  :  . 

USE  and  CUSTOM,  in  Old  Law-Beaks ,  is 
the  ordinary  Method  of  adding  or  proceeding  in 
any  Cafe,  which  by  Length  of  Time  has  obtain’d 
the  Force  of  a  Law.  ,  r 

USE  in  the  Civil  Law,  is  one: of  the  Perfonal 
Services ,  and  fignifies  a  Right  that  a  Man  hath 
of  ufing  a  corporeal  Thing  belonging  to  another, 
without  Prejudice  to  the  Proprietor  of  it:  This 
Right  is  not  fo  great  as  an  Ufufrudl  ;  for  he  that 
hath  this  Right,  cannot  take  the  Profits  generally, 
but  only  for  his  daily  Ufe  and  neceflary  Sub- 
iiftence.  ,  .  .  , 

USER  de  Adiion ,  a  Term  in  Law,  fignifying 
the  purfuing  or  bringing  an  Adiion ,  which  in  what 
Place  and  Country  it  ought  to  be :  See  Bro.  tit. 
Lteu  and  Country.  Fol.  64. 

USHER,  OJharius,  from  the  French  Huffier, 
a  Door-keeper  of  a  Court,  is  an  Officer  in  the 
Exchequer,  of  which  fort  three  or  four  dttend  the 
chief  Officers  and  Barons  at  the  Court  at  Wejl- 
tninjfer  and  Juries,  Sheriffs,  and  all  other  Ac- 
comptants,  at  the  Pleafure  of  the  Court.  There, 
are  alfo  Ujhers  in  the  King’s  Houfe,  as  of  the 
Privy- Chamber,  &e. 

USUCAPTION,  in  Law ,  fignifies  the  enjoy¬ 
ing  a  Thing  by  Continuance  of  Time,  or  receiving 
the  Profits,  long  Pofleffion  or  Prefcription. 

USURY,  is  the  Gain  of  any  Thing  above  the 
Principal,  or  that  which  was  lent ;  exait  only  in 
Confideration  of  the  Loan,  whether  it  be  Money, 
Corn,  Apparel,  Wares,  or  fuch  like. 

USUFRUCT,  is  a  Perfonal  Service,  whereby  a 
Man  hath  a  Right  of  ufing  and  taking  all  manner 
of  Profits  of  a  corporeal  Thing  belonging  to  ano¬ 
ther  Perfon,  fo  it  be  without  Diminution  or  Pre¬ 
judice  to  the  Propriety  of  it  ;  and  he  that  hath 
this  Right  is  called  an  Ufufrudluary. 

UTAS  Odlava ,  in  the  Law,  is  ufed  for  the 
eighth  Day  following  any  Term  or  Feaft  ;  as  the 
Utas  of  St.  Michael ,  of  St.  Hillary ,  of  St.  John 
Baptijl ,  C3V.  and  any  Day  between  the  Feaft  and 
the  OCtave,  is  faid  to  be  within  the  Utas.  The 
Ufe  of  this  is  in  Return  of  Writs,  as  appears  by 
51  H.  3.  and  Preamble  to  43  E.  3. 

UTERINUS  Furor ,  with  Phyficians ,  is  a  Com¬ 
plication  of  Byfterical  Symptoms,  which  proceed 
from  a  Turgefcency  or  Inflation  of  the  Uterine 
Ve(Jels\  it  is  a  kind  of  Frenzy  attended  with  laf- 
ctvious  Geftures  and  Speeches,  and  an  invincible 
Inclination  to  Venery. 

UTERUS,  the  Womb,  an  Organical  Part, 
wherein  Generation  and  Conception  are  made, 
UTFANGTHEF,  Fur  extra  captus ,  is  an  an¬ 
cient  Privilege  or  Royalty  granted  to  a  Lord  of 


a  Manor  by  the  Sovereign,  giving  him  a  Power 
to  puniflh  a  Thief  dwelling  out  of  his  Liberty,  and 
committing  the  Theft  alfo  without  the  fame,  if  fo 
be  that  he  be  taken  within  the  Fee  of  that  Lord. 
UTLAGATIO  Viri. 

UTLAGATO  capiendo  quando  utlagatur  in  urn? 
comitatu  &  poftea  fug  it  in  aliurn,  is  a  Writ,  the 
Nature  whereof  is  fufficiently  expreffed  by  the 
Name. 

U  FLARY,  or  Utlawry ,  is  a  Puniffiment  for 
fuch  as  being  called  into  Law,  and  lawfully  fought, 
do  contemptuoufly  refufe  to  appear  after  an  Origi¬ 
nal  Writ ,  with  a  Nihil  babet,  three  Writs  of  Capias , 
Alias  Lf  P lures,  returned  by  the  Sheriff  non  ejl 
inventus ,  and  an  Exigent  with  a  Proclamation 
thereupon  awarded.  And  Bradlon  fays,  he  muft 
be  called  at  five  Counties,  a  Month  between  every 
County  ;  and  if  he  appear  not  within  that  Time,  he 
fhall  be  pronounced  out  of  the  King’s  Protection, 
and  deprived  of  the  Benefit  of  the  Law.  The  Ef¬ 
fect  of  this  is  divers ;  for  if  he  be  Outlawed  at  the 
Suit  of  another  in  a  civil  Caufe,  he  fhall  forfeit  all 
his  Goods  and  Chattels  to  the  King.  If  upon  Fe¬ 
lony,  then  he  fhall  forfeit  all  his  Lands  and  Tene¬ 
ments,  which  he  hath  in  Fee,  or  for  Life,  and  his 
Goods  and  Chattels.  A  Minor  nor  Woman  can¬ 
not  be  Outlaiued  :  For  where  a  Man  is  faid  to  be 
Outlawed,  a  Woman  is  termed  Waived. 

UTRUM :  See  Ajffe. 
UTTER-BARRISTERS,  are  fuch,  who  for 
their  long  Study,  and  great  Induftry  bellowed 
upon  the  Knowledge  of  the  Common  Law,  are 
called  from  their  Contemplation  to  Practice,  and, 
in  the  Face  of  the  World,  to  take  upon  them  the 
Protection  and  Defence  of  Clients.  The  Time 
before  any  ought  to  be  called  to  the  Bar,  was  for¬ 
merly  eight  Years,  but  now  reduced  to  feven  ; 
and  the  Exercifes  done  by  him  (if  he  were  not 
called  Ex  gratia )  was  Twelve  Grand  Moots 
performed  in  the  Inns  of  Chancery,  in  the  Time 
of  the  Grand  Readings,  and  Twenty-four  Petty 
Moots ,  at  the  Inns  of  Chancery,  in  the  Term- 
times,  before  the  Readers  of  the  refpeCtive  Inns 
of  Chancery. 

A  Barrijler  newly  called,  is  to  attend  the  fix 
next  long  Vacations,  the  Exercifes  of  the  Houfe, 
viz.  in  Lent  and  Summer ,  and  is  therefore  for 
thofe  three  Years  called  a  Vacation-Barrifler. 

And  they  are  alfo  called  Utter-Barrijlers ,  /.  e. 
Pleaders  without  the  Bar,  to  diftinguilh  them  from 
Benchers,  or  thofe  that  have  been  Readers,  who 
are  fometimes  admitted  to  plead  within  the  Bar, 
as  the  King’s,  Queen’s,  or  Prince’s  Council  are. 
UVA,  the  fame  with  Cion',  which  fee. 

UVEA,  this  is  reckoned  the  fifth  Coat  of  the 
Eye,  and  feems  to  be  only  the  Circumference  of 
the  Pupilla  •,  it  is  compofed  of  circular  and  ftreight 
Fibres,  to  contract  and  dilate  according  to  the 
Strength  or  Weaknefs  of  the  Light  ;  for  when  the 
Light  is  too  ftrong,  the  circular  Fibres  contrail 
the  Pupilla,  that  the  Force  of  the  Rays  may  not 
hurt  the  Eye  ;  and  when  the  Light  is  too  weak, 
the  ftreight  Fibres  dilate  the  Pupilla,  to  let  in  more 
Rays,  in  order  to  form  the  Vifion  of  Objects 
more  diftindtly. 

UVEA  Membrana five  Tunica,  is  the  Fore-part  of 
the  Choroides ;  being  almoft  altogether  continuous 
on  the  Infide  to  the  Tunica  Sclerotic :  It  is  perfora¬ 
ted  in  the  Fore-part,  and  leaves  a  Space  for  the  Ap¬ 
ple  of  the  Eye,  which  may  be  contracted  or  dila¬ 
ted  :  Its'  exterior  Surface  is  of  various  Colours, 

whence 
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whence,  it  is  called  Iris,  and  in  this  is  the  Diffe¬ 
rence  of  Mens  Eyes  as  to  Colour ;  as  Black,  Grey, 
b'c.  The  Infide  of  this  Uveous  Tunick  is  cover’d 
with  a  Black  Lining,  that  the  Cavity  of  the  E.ye 
may  be  the  darker. 

U  VIGEN  A,  or  UVIGERA,  the  fame  with 
'Cion. 

VULGAR  Fractions :  See  Fractions. 

VULNERARY,  Vulnerarius ,  L  of  or  per¬ 
taining  to,  or  good  for  Wounds,  as  Vulnerary  Me¬ 
dicines. 

VULTUR  Volant:  See  Aquila. 

VULVA,  in  Anatomy ,  the  Uterus  or  Womb,  L. 


VULVA  Cerebri ,  in  Anatomy ,  an  oblong  Fur" 
row  in  the  Brain,  fo  called  from  its  Refemblance 
in  Form  to  a  Female  Vulva. 

UVULA,  is  a  double  Production  of  the  Inter¬ 
nal  Membrane  of  the  Mouth  ;  its  Subftance  is 
very  lax,  and  it  has  a  Number  of  fmall  Glands  as 
in  the  Palate  :  It  is  fomewhat  long  and  of  a  Co¬ 
nick  Figure  :  It  hangs  from  the  Roof  of  the 
Mouth  near  the  Paffage  which  comes  from  the 
Nofe,  above  the  Scat  of  the  Larynx  between  the 
Tonlils :  It  is  moved  by  2  Pair  of  Mufcles,  called 
Pterigojlaphilinus  Ext  emus  &  Interms :  Its  Ufe 
is  to  hinder  Drink,  lAc.  from  falling  down  into 
the  Afpera  Arteria. 


WAG 

WADDING,  with  Gunners ,  a  Stopple  of 
Hay,  Straw,  Paper,  old  Clouts,  &c .  thruft 
into  a  Cannon,  Ac.  upon  the  Powder,  to 
keep  it  clofe  in  the  Chamber,  or  put  up  clofe  to 
the  Shot  to  keep  them  from  rolling  out. 

WAD  HOOK,  among  the  Gunners ,  is  a  Rod 
or  great  Wire  of  Iron,  turned  in  a  Serpentine  Man¬ 
ner  ;  and  in  its  End  is  put  upon  a  Handle  or  Staff, 
to  draw  out  Wads  or  Okum ,  that  the  Piece  may 
be  unloaded. 

WAFT  :  To  waft  a  Ship,  is  to  convey  her  fafe, 
as  Men  of  War  do  by  Merchants  Ships.  But  to 
male  a  Waft ,  is  to  hang  out  fome  Coat,  Sea-gown, 
or  the  like,  in  the  main  Shrowds  of  the  Ship,  as  a 
Sign  for  Men  to  come  on  Board,  Ac.  And  often 
filch  a  Waft,  is  a  Sign  a  Ship  is  in  great  Danger 
by  a  Leak,  (Ac.  and  therefore  wants  Help  from 
the  Shorn,  or  from  fome  other  Ship. 

WAIFE,  or  Weyfe,  is,  when  a  Thief  having 
felonioufly  ftolen  Goods,  and  being  nearly  follow¬ 
ed  with  Hue  and  Cry ,  or  elfe  overcharged  with  the 
Burden  or  Trouble  of  the  Goods,  for  his  own  Eafe 
and  more  fpeedy  Flight,  flics  away  and  leaves 
the  Goods  behind  him  ;  then  the  King’s  Officer, 
or  the  Bailiff  of  the  Lord  of  the  Manor  (within 
whofe  Jurifdidion  they  be  left ^  who  by  Prefcrip- 
tion  or  Grant  from  the  King,  hath  the  Franchifeof 
JVafe ,  may  feize  the  Goods  fo  wav’d  to  his  Lord’s 
Ufe,  except  the  Owner  come  with  frefh  Suit  after 
the  Felon,  and  fue  an  Appeal  within  a  Year  and  a 
Day,  or  give  Evidence  againft  him  at  his  Arraign¬ 
ment,  Ac.  In  which  Cafes,  the  firft  Owner  {hall 
have  Reftitution  of  his  Goods  fo  ftolen  and  waived  : 
Waifes  alfo  fignify  Things  loft,  and  Eftrays,  which 
muft  by  the  Lord  of  the  Franchife  where  they 
are  found,  be  caufed  to  be  Cried  and  Publifhed  in 
Markets  and  Churches  near  about,  elfe  the  Year 
and  Day  does  not  run  to  the  Prejudice  of  the  Lofer. 

WAG  A,  or  VAGA,  the  fame  with  Weight. 
Which  fee  in  this  Vol. 

WAGE,  Vadiare ,  from  the  French  Gager ,  da¬ 
re  Pignut ,  lignifies  in  our  Law  the  giving  Securi¬ 
ty  for  the  Performance  of  any  Thing  :  As  to 
wage  Lam,  is  to  put  in  Security,  that  you  will 
make  Law  at  a  Day  alfigned  ;  and  to  make  Law , 
is  to  take  an  Oath  that  a  Man  owes  not  a  Debt 


W  A  L 

which  is  claimed  of  him,  and  alfo  to  bring  with 
him  fo  many  Men  as  the  Court  fhould  affign,  to 
avow  on  their  Oaths,  that  they  believe  he  fwears 
truly. 

WAGER  of  Law  :  See  Law-. 

WAGONER  :  See  Charles’s  Wain. 

WAIVE,  is  a  Woman  that  is  Outlaw’d  j  arid 
flie  is  called  Waive,  as  forfaken  of  the  Law,  and 
not  an  Outlaw,  as  a  Man  is ;  for  Women  are  not 
fworn  in  Leets  to  the  King,  nor  to  the  Law,  as 
Men  are,  who  therefore  are  within  the  Law  ; 
whereas  Worpen  are  not,  and  for  that  Caufe  they 
cannot  be  Outlawed ,  fince  they  never  were  with¬ 
in  it. 

WAIKE  of  a  Ship,  is  the  fmooth  Water  that 
runs  from  a  Ship’s  Stern,  when  fhe  is  under  Sail. 
This  is  alfo  called  her  Wake  ;  and  by  it  a  good 
Guefs  may  be  made  of  the  Speed  fhe  makes.  And 
particularly,  they  judge  from  this  Wake ,  whether 
a  Ship  go  as  foe  looks,  (  as  they  exped  it )  i.  e. 
whether  five  makes  her  Way  right  as  her  Head 
lies,  as  flic  doth  when  her  Wake  is  right  a-Stern  : 
But  if  this  Wake  be  a  Point  or  two  to  Leeward, 
they  judge  that  fhe  Aides  and  falls  to  the  Leeward 
of  her  Coiirfe. 

They  fay  alfo,  when  a  Ship  fays  a  Weather  of 
Wake  ;  that  is,  when  ill  her  Staying,  fhe  is  fo 
quick,  that  (he  don’t  fall  to  Leeward  upon  a  Tack, 
but  that  when  fhe  is  tack’d,  her  Wake  is  to  Lee¬ 
ward  ;  then  ’tis  a  Sign  that  fhe  feels  her  Helm  very 
well,  and  is  nimble  of  Steerage. 

Alfo,  when  one  Ship  giving  Chafe  to  another,  is 
got  as  far  into  the  Wind  as  fhe,  and  fails  diredly 
after  her,  they  fay.  She  is  got  into  her  Wake. 

WALE,  or  Wail ;  a  T erm  at  Sea  for  thofe  out- 
moft  Timbers  in  a  Ship’s  Side,  on  which  Men  fet 
their  Feet  when  they  clamber  up  a  Ship’s  Side. 
Thefe  are  reckoned  from  the  Water,  and  called 
her  i  ft,  2d,  or  3d  Wale  or  Bend. 

WALE -Knot,  is  a  round  Knot  or  Knob  made 
with  three  Strands  of  a  Rope,  fo  that  it  cannot  flip, 
by  which  (in  a  Ship)  the  Tacks,  Top-fail  Sheets ,  and 
Stoppers  are  made  iaft  :  As  alfo,  fome  other  Ropes. 

W  AlAL- Reared ;  fo  the  Seamen  call  a  Ship,  when 
after  fhe  comes  to  her  Bearing,  fhe  is  not  narrow  in 
her  upper  Work,  nor  houfed  in,  as  their  Word  is, 
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but  is  built  ftreight  up.  Which  Way  of  Building., 
tha’  it  don’t  look  well,  nor  is,  as  they  fay,  Ship- 
ffapen,  yet  it  hath  this  Advantage,  that  a  Ship  is 
thereby  more  Roomy  vvithin-board  ;  that  is,  Ihe  is 
larger  within,  and  alio  becomes  thereby  a  Hol- 
fom  Ship  in  the  Sea ,  efpecially  if  her  Bearing  be 
well  laid  out. 

WALT  ,;  a  Ship  is  Walt,  when  Ihe  hath  not 
her  due  Ballaft,  i.  e.  not  enough  to  enable  her  to 
bear  her  Sails. 

WALVIARIA  Mulieris ,  a  Term  in  Law,  figni- 
fying  as  much  as  Ut.lagatio  Viri ,  or  the  Outlaw¬ 
ing  of  a  Man  :  See  Utlagation. 

WAPP,  is  that  Rope  in  a  Ship  wherewith  the 
Shrowds  are  fet  taught  with  Wale-knots ;  one  End 
is  made  fait  to  the  Shrowds,  and  to  the  other  are 
brought  the  Laniards. 

WARD,  is  a  Word  that  has  divers  Significa¬ 
tions  ;  as  a  Ward  in  London ,  is  a  Portion  of  the 
City  committed  to  the  lpecial  Charge  of  one  of 
the  Aldermen  of  the  City.  Alfo,  a  Foreft  is  di¬ 
vided  into  Wards.  And  a  Prifon  is  called  a  Ward. 
As  alfo,  the  Heir  of  the  King’s  Tenant  that  held 
by  Knight’s  Service,  or  in  Capite ,  was  called  a 
Ward  during  his  Nonage.  But  this  laft  is  taken 
away  by  the  Stat.  iz  Car.  2.  cap.  24. 

WARD  AGE,  the  fame  with  Ward-petmy. 

WARDECORN,is  the  Duty  of  keepingWatch 
and  Ward  with  a  Horn  to  blow,  on  any  occafion 
of  Surprize,  &c. 

WARDEN,  being  the  fame  with  Guardian, 
yet  is  commonly  ufed  for  him  that  hath  the  Cu- 
ftody  and  Charge  of  any  Perfon  or  Thing,  by 
Office. 

WARD-PENNY,  Warpen  Warth-penny,Warf- 
cot ,  Warth ,  was  formerly  a  cultomary  Due  paid 
to  the  Sheriff,  and  other  Officers,  for  maintaining 
Watch  and  Ward  ;  it  was  payable  at  the  Fealt  of 
St.  Martin.  This  cuftomary  Acknowledgment  is 
Hill  paid  within  the  Mannor  of  Sutton-Coijield ,  in 
Warwichjhire  ;  and  with  fome  Ceremonies  that  are 
as  lingular  as  furprizing.  Cowel's  Inierp. 

WARDMOTE,  in  London ,  is  a  Court  fo  call¬ 
ed,  and  which  is  kept  in  every  Ward. 

WARDEN  of  the  Mint  :  See  AJaJler. 

WARDS  and  Liveries ,  was  a  Court  firft  eredted 
by  King  Hen.  VIII.  and  afterwards  augmented  by 
him  with  the  Office  of  Liveries:  But  ’tis  now  abfo- 
lutely  taken  away  and  abolifhed,  by  a  Statute 
made  1  2  Car.  2.  cap.  24. 

WARD-STAFF,  was  formerly  the  Term  for 
a  Conftable’s  Watchman’s  Staff :  And  the  Mannor 
of  Lamborn  in  Eff'ex ,  is  held  by  Service  of  the  Ward- 
Staffs  viz.  to  carry  a  Load  of  Straw  in  a  Cart, 
with  fix  Horfes,  two  Ropes,  and  two  Men  in 
Harnefs,  to  watch  the  Ward-Staff, \  when  it  is 
brought  to  the  Town  of  Aibridge. 

WARNING  -Wheel,  in  a  Clock,  is  the  Third 
or  Fourth  Wheel  (according  to  its  Diftance  from  the 
the  Firjl  Wheel.) 

WARP;  to  warp  a  Shi/),  is  to  hale  her  up  by 
a  Hawfer,  or  any  other  Rope  (Sufficient  for  that 
purpofej  with  an  Anchor  bent  to  it.  It’s  ufed 
when  a  Wind  is  wanted  to  carry  her  into,  or  out 
of  a  Harbour;  and  this  is  termed  Warping  ;  and 
the  Hawfer,  or  any  Rope  lufficient,  and  ufed  to 
hale  her  up,  is  called  a  W arp. 

WARRANT  of  Attorneys  is  that  whereby  a 
Man  appoints  another  to  do  Something  in  his 
Name,  and  warranteth  his  Adtion.  It  feems  to 
differ  from  a  Letter  of  Attorneys  which  palfeth 
tafually  under  the  Hand  and  Seal  of  him  that 
Vo  L.  II. 


makes  it  before  any  creditable  Witneffes  ;  where¬ 
as  a  Warrant  of  Attorneys  in  Perfonal,  Mixt,  and 
fome  Real  Adlions,  is  put  in  of  courfe  by  the  At- 
tornies  for  the  Plaintiffs  or  Demandants,  Tenants 
or  Defendants.  But  a  Warrant  of  Attorney  to  fuf- 
fer  a  common  Recovery  by  the  T enant  or  Vouchee, 
is  acknowledged  before  fuch  Perfons,  as  a  Com- 
miffion  for  the  doing  thereof  direds. 

WARRANT! A  Cuftodia,  is  a  Writ  judicial  ; 
and  formerly,  before  the  Court  of  Wards  was  a- 
bolifhed,  lay  for  him  who  was  challenged,  when 
a  Ward  to  another,  in  refped  of  Land  faid  to  be 
holden  in  Knight-Service ;  which  when  it  was 
brought  by  the  Anceftors  of  the  JVard,  was  war¬ 
ranted  to  be  free  from  fuch  Thraldom  ;  and  it  lay 
againft  the  Warranter  and  his  Heirs. 

WARRANTIA  Charter,  is  a  Writ  that  lies  for 
him,  who  being  infeoffed  in  Lands  or  Tenements 
with  a  Claufe  of  Warrantry,  and  is  impleaded  in 
an  Affizes  or  Writ  of  Entry ,  wherein  he  cannot 
Vouch  or  Call  to  Warranty  :  For  in  this  Cafe  his 
Remedy  is  to  take  out  this  Writ  againft  the  Feoffer 
or  his  Heirs. 

WARRANTIA  Diei,  is  a  Writ  lying  in  Cafe 
where  a  Man  having  a  Day  afiigned  perfonally  to 
appear  in  Court  to  any  Adion  wherein  he  is  lued, 
is  in  the  mean  Time,  by  Commandment,  em¬ 
ployed  in  the  King’s  Service,  fo  that  he  cannot 
come  at  the  Day  affigned  ;  this  Writ  is  direded 
to  the  Juftices,  to  the  End  that  they  may  neither 
take,  nor  record  him  in  Default  for  that  Day. 

WARRANTY,  is  a  Promife  or  Covenant  by 
Deed  made  by  the  Bargainer,  for  himfelf  and  his 
Heirs,  to  warrant  or  fecure  the  Bargainee  and  his 
Heirs,  againft  all  Men,  for  the  enjoying  any  thing 
agreed  on  between  them ;  and  this  Warranty  pafieth 
from  the  Seller  to  the  Buyer,  from  the  Feoffer 
to  the  Feoffee,  from  him  that  releafeth,  to  him 
that  is  releafed  from  an  Adion  real,  and  fuch  like. 
Warrantys  is  either  real  ox  perfonal:  Real ,  when  it 
is  annexed  to  Lands  or  Tenements  granted  for 
Life,  &c.  And  this  is  either  in  Deeds  or  in  Law  : 
Perfonal,  which  either  refpeds  the  Property  of  the 
Thing  fold,  or  the  Quality  of  it.  Real  Warranty , 
in  refped  of  the  Eftate,  is  either  Lineals  Collate¬ 
rals  or  commencing  by  Diffeifn  ;  of  which  Little¬ 
ton  gives  an  Account  in  the  laft  Chapter  of  his 
T  enure. 

WARRECTUM  and  Warrefia  Terra,  is  Land 
long  negleded  and  uncultivated  ;  for  in  old  Re¬ 
cords  you  will  find,  that  Tempus  Warreffi  figni- 
fies  the  Time  that  Land  lies  fallow.  Warrefiare 
alfo  fignifies  lo  fallow  Land. 

WARREN,  is  a  Franchife,  or  Place  privileged, 
either  by  Prefcription  or  Grant  from  the  Crown, 
to  keep  Beafs  and  Fowl  of  Warren  ;  which  are 
Hares  and  Conies,  Partridges  and  Pheafants : 
And  if  any  Perfon  be  found  an  Offender  in  any  fuch 
Free  or  Fee-Warren,  he  is  punilhable for  the  fame  at 
Common-Law;  and  by  the  Statute  21  Edw.  3. 
a  Fee- Warren  may  lie  open,  and  there  is  no  ne- 
ceflity  of  doling  that  in,  as  there  is  of  a  Park  ; 
for  that  ought  to  be  feized  into  the  King’s  Hand, 
if  it  be  not  enclofed. 

WASSEL-BOWL,  was  a  large  Cup  or  Bowl 
of  Silver  or  Wood,  wherein  the  Saxons  at  their 
publick  Entertainments  drank  a  Health  to  one  ano¬ 
ther,  in  the  Phrafe  Was-heal  (/.  e.)  Health  be  to 
you.  This  Waffel-Bowl  feems  plainly  to  be  meant 
by  the  Word  Vajlellunis  in  the  Lives  of  the  Abbots 
of  St.  Alban’ Ss  by  M.  Paris ,  p.  144.  where  he  faith, 
Abbas  folus  prandebit  fupremus  in  Refeltorio  habeas 
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J/aJlellum •?  that  is,  the  Abbot  had.fet  by  him  at 
the  upper-end  of  the  Table,  the  W zflelj  or  Waj- 
fel-Bowl ,  to  drink  a  Health  to  the  Fraternity,  or 
the  Poculum  Charitatis.  So  Cakes  and  White- 
Bread  ( which  were  commonly  Topped  in  this  Bowl) 
are  called  IVaJlell- Bread.  And  lienee  the  Cuftcm 
of  going  a  [V a  (Jelling?  as  ’tis  ftill  called  and  ufed  in 
Sujfe x?  and  fome  other  Places,  feems  to  have  ta¬ 
ken  its  Name. 

WASTE -Boards?  are  Boards  fometime  fet  upon 
the  Sides  of  a  Boat,  to  keep  the  Sea  from  breaking 
into  her. 

WASTE -Cloths?  arc  Cloths  hung  up  on  the  up- 
permoft  Work  of  a  Ship’s  Hull,  to  fhadow  the 
Men  from  an  Enemy  in  the  Fight  ■?  and  therefore 
by  fome  they  are  called  Fights. 

WASTE -trees?  are  thole  Timbers  of  a  Ship 
which  lie  in  the  W afte. 

WASTE,  of  a  Ship?  is  that  Part  of  her  between 
the  two  Malts,  i.  e.  between  the  Main-majl  and 
the  Fore-majl. 

WASTE,  in  Law?  hhth  divers  Significations. 

Firlt,  It  is  a  Spoil,  made  either  in  Houfes,  Woods, 
Lands,  &c.  by  the  Tenant  for  Life,  or  Years,  to 
the  Prejudice  of  the  Heir,  or  of  him  in  Reverfion 
or  Remainder  ;  whereupon  th tWrit  of  V/ajle  is 
brought  for  the  Recovery  of  the  Thing  waited, 
and  treble  Damages. 

Wajle  of  the  Foreft,  is  molt  properly  where  a 
Man  cuts  down  his  own  Woods  within  the  Forelt, 
without  Licence  of  the  Ring,  or  Lord-Chief- Ju- 
ftice  in  Eyre. 

Secondly,  Wajle  is  taken  for  thofe  Lands,  which 
are  not  in  any  Man’s  Occupation,  but  lie  common  •? 
which  feem  to  be  fo  called,  becaufe  the  Lord  can¬ 
not  make  fuch  Profit  of  them,  as  of  his  other 
Lands,  by  reafon  of  that  Ufe  which  others  have  of 
it,  in  palling  to  and  fro  :  Upon  this  none  may 
build,  cut  down  Trees,  dig,  CY.  without  the 
Lord’s  Licence. 

WATCH,  at  Sea?  fignifies  the  Space  of  4  Hours, 
becaufe  half  the  Company  or  Crew  watch  and  do 
Duty  in  their  Turns,  fo  long  at  a  Time.  All  a  Ship’s 
Company  is  divided  into  two  Parts,  the  Larboard 
and  the  Starboard  Watch.  The  Mafer  of  the  Ship 
Commands  the  latter,  and  the  Chief  Mate  the  for¬ 
mer.  Sometimes  when  a  Ship  is  in  Harbour,  they 
watch  but  a  Quarter -watch?  as  they  call  it ;  that 
is,  but  a  Quarter  of  the  Company  watch  at  a 
time ;  becaufe  they  have  then  but  little  to  do,  or 
look  after. 

WATCH-G/tf/ij  being  four  Hours,  is  ufed  at 
Sea,  to  fhift  or  change  their  Watches.  There  are 
alfo  Half  watches?  Hour-glajfes?  Minute?  and  half 
Minute-glaffes'?  by  which  laft  they  count  the 
Knots  when  they  heave  the  Log,  in  order  to  find 
the  Ship’s  Way. 

WATCH -work?  is  the  internal  Parts  of  any 
Movement  or  Watch,  which  is  defigned  to  fhew 
the  Hour,  or  any  other  Divifion  of  Time  without 
Striking ;  for  whatever  is  contrived  to  produce 
that  Eftedt,  is  called  Clock-work  ;  and  that  Part  of 
the  Movement  is  called  the  Striking-part . 

The  general  Rules  for  the  Calculation  of  Watch- 
work?  are  reducible  to  thefe  Heads. 

1.  ’Tis  certain  that  the  fame  Motion  may  be  per¬ 
formed  either  with  one  Wheel  and  one  Pinion,  or 
by  many  Wheels  and  many  Pinions,  provided  that 
the  Number  of  Turns  of  all  thofe  Wheels  bear  the 


Proportion  to  all  thofe  Pinions,  which  that  one 
Wheel  bears  to  its  Pinion  ;  on  (which  is  the  fame 
thing)  that  the  Number  produced  by  multiplying 
all  the  Wheels  together,  be  to  the  Number  pro¬ 
duced  by  multiplying  all  the  Pinions  together,  as 
that  one  Wheel  is  to  that  one  Pinion. 

Thus,  fuppofe  you  had  Ufe  for  a  Wheel  of  1 440 
Teeth,  with  a  Pinion  of  28  Leaves,  you  may  make 
it  into  three  Wheels  and  Pinions,  viz. 

4)  36,  7)  8,  1)  5. 

For  if  the  three  Wheels  36,  8  and  4,  be  multi¬ 
plied  together,  ’twill  give  1440  for  the  Wheels ;  and 
if  the  3  Pinions  4,  7  and  1,  be  alio  multiplied  to¬ 
gether,  you’ll  have  28  for  the  Pinions. 

It  matters  not  in  what  Order  the  Wheels  and 
Pinions  are  fet,  or  which  Pinion  runs  in  which 
Wheel ;  only,  for  Contrivance  fake,  the  biggeft 
Numbers  are  commonly  fet  to  drive  the  reft. 

2.  Two  Wheels  and  Pinions  of  different  Num¬ 
bers  may  perform  the  fame  Motion.  As  a  Wheel 
of  36  drives  a  Pinion  of  4,  all  one  as  a  "Wheel  of 
45  drives  a  Pinion  of  5  ;  or  a  Wheel  of  90  drives 
a  Pinion  of  1  o.  The  Turns  of  each  are  9. 

3.  If  in  breaking  your  Train  into  Parcels,  any 
of  yoiir  Quotients  fhould  not  pleafe  you  ■?  or  if 
you  would  alter  any  other  two  Numbers  which 
are  to  be  multiplied  together,  you  may  vary  them 
by  this  Rule.  Divide  your  two  Numbers  by  any 
two  other  Numbers  which  will  meafure  them  ; 
then  multiply  the  Quotients  by  the  alternate  Di- 
vifors;  the  Product  of  thefe  two  laft  Numbers 
found,  fhall  be  equal  to  the  Product  of  the  two 
Numbers  firlt  given. 

Thus,  if  you  would  vary  36  times  8,  divide  thefe 
by  any  two  Numbers  that  will  evenly  meafure 
them ;  as  36  by  4,  it  gives  9  ■?  and  8  by  1,  it  gives 
8  ;  now  (by  the  Rule)  9  times  1  is  9,  and  8  times 
4  is  32  :  (Seethe  Operation.) 

9  8 

36  x  8 

4  1 


32  X  9 

So  that  for  36  x  8,  you  have  32x9,  which  is 
equal  to  it,  and  each  equal  to  288. 

And  if  you  Divide  36  by  6,  and  8  by  2,  then 
multiply,  as  before  is  faid,  you’ll  have  24x12  = 
36X  8  =  288. 

6  4 

36  X  8 
6  2 


24  x  12 

4.  If  it  happens  that  you  have  a  Wheel  and 
Pinion  fall  out  with  crofs  Numbers,  too  big  to  be 
cut  in  Wheels,  and  yet  not  to  be  altered  by  the 
former  Rules  ■?  then  in  feeking  for  your  Pinion  of 
Report,  you  may  find  out  two  Numbers  of  the 
fame,  or  a  near  Proportion,  by  this  Rule,  viz .  As 
either  of  the  two  given  Numbers  is  to  the  other  :  : 
So  is  360  to  a  fourth.  Divide  that  fourth  Number, 
as  alfo  360  by  4,  5,  6,  8,  9,  10,  12,  15  (each 
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of  which  Numbers  doth  exadtjy  mealure  3.6.0)  or  by 
any  one  of  thofe  Numbers  that  bringeth  a  Quo¬ 
tient  neareft  to  an  Integer. 

As  fuppofe  you  had  thefe  two  Numbers,  147 
the  Wheel,  and  170  the  Pinion,  which  are  too 
great  to  be  cut  into  fmall  Wheels,  and  yet  cannot 
be  reduced  into  lefs,  becaufe  they  have  no  other 
common  Meafurev  but  Unity  :  Say  therefore.  As 
170  :  147  ::  360  :  311.  Or  :as  147  :  170  :: 
360  :  41*6.  Divide  the  4th  Number,  and  360  by 
one  of  the  foregoing  Numbers  ; 
6%  311  C  5 2  as  3 1 1  and  360  by  6,  ft  gives  52 

1  360  (  60  and  60:  Divide  them  by  S,  you 

g  \  31  x-  (  39  will  have  39  and  45.  Alfo,  if  you 

360  (45  Divide  360  and  416  by  8,  you’ll 

1  have  45  and  52  exactly.  Where¬ 
fore  inftead  of  the  two  Numbers  147  and  170, 
you  may  take  52  and  60,  or  39  and  45,  or  45 
and  52,  &c. 


5.  When  you  come  to  Practice  in  calculating  a 
Piece  of  TVateb-worky  the  firft  Thing  you  are  to  do, 
is,  to  pitch  upon  your  Train  or  Beats  of  the  Ba¬ 
lance  in  an  Hour  ;  as  whether  a  fwift  Train  of 
about  20000  Beats  (which  is  the  ufual  Train  of  a 
common  30  Hour  Pocket- watch )  or  a  flower 
Train  of  about  16000  (  the  Train  of  the  new 
Pendulum  Pocket- watches)  or  any  other  Train. 

Having  chofen  your  Train,  then  refolve  upon 
the  Number  of  Turns  you  intend  your  Fufy 
fhall  have,  and  upon  the  Number  of  Hours  you 
would  have  your  Piece  to  go  :  As  fuppofe  1 2 
Turns,  and  to  go  30  Flours,  or  192  Hours  (/.  e. 
eight  Days,) 

Then  proceed  to  find  out  the  Beats  of  the  Ba¬ 
lance  or  Pendulum  in  one  Turn  of  the  Fufy,  by  the 
Diredlion  given  under  the  'Word  Beat,  thus  in 
Numbers,  12  :  16  j:  20000  :  26666.  Where¬ 
fore,  26666  are  the  Beats  in  one  Turn  of  the  Fufy 
or  great  Wheel,  and  are  equal  to  the  Quotients 
of  all  the  Wheels  unto  the  Balance  multiplied 
together  :  But  now  this  Number  is  to  be  broken 
into  a  convenient  Parcel  of  Quotients ;  which  is 
to  be  done  thus  : 

Firft,  halve.your  Number  of  Beats,  viz.  26666, 
and  you’ll  have  13333  ;  then  pitch  upon  the  Num¬ 
ber  of  your  Crown-  wh eel,  as  fuppofe  17.  Divide 
13333  by  17,  and  you’ll  have  784  for  the  Quo¬ 
tients  (or  Turns)  of  the  reft  of  the  Wheels  and 
Pinions ;  which  being  too  big  for  one  or  two  Quo¬ 
tients,  may  be  heft  broken  into  three  :  Chufe 
therefore  three  Numbers,  which  when  multiplied 
all  together  continually,  will  come  neafeft  784.  As 
•fuppofe  10,  9  and  9,  multiplied  continually,  gives 
8 1  o,  which  is  fomewhat  too  much  ;  therefore  try 
again  other  Numbers,  11,  9  and  8  ;  thefe  drawn 
one  into  another  continually,  produce  792,  which 
is  as  near  as  can  be,  and  convenient  Quotients. 

Having  thus  contrived  your  Piece  from  the  great 
Wheel  to  the  Balance ;  but  the  Numbers  not 
falling  out  exactly,  according  as  you  at  firft  pro- 
pofed,  you  muft  correbt  your  Work  thus : 

Firft  (by  the  Direction  given  under  the  Word 
Beats)  multiply  792  (the  Product  of  all  the  Quo¬ 
tients  pitched  upon)  by  17,  the  Notches  of  the 
Crown-wheel,  the  Produdt  is  13464,  which  is  half 
the  Number  of  Beats  in  one  Turn  of  the  Fufy  ; 
then  (by  a  Rule  given  under  the  Word  Beat)  find 
the  true  Number  of  Beats  in  an  Hour. 

Thus,  16  :  12  :  :  13464  :  10098,  which  is  half 
the  Beats  in  an  Flour. 


Then  find  what  Quotient  is  to  be  laid  upon  the 
Pinion  of  Report  (by  the  Rule  civen  under  that 
Word.) 

Thus,  16  :  1 2  : :  i  2  :  9,  the  Quotient  of  the 
Pinion  of  Report. 

Now  having  found  your  Quotients,  ’tis  eafy  to 
determine  what  Numbers  your  Pinions  fhall  have  ; 
for  chufe  what  Numbers  your  Wheels  fhall  have, 
and  multiply  the  Pinion  by  their  Quotients,  and 
that  produceth  the  Number  for  your 
Wheels,  as  you  fee  in  the  Margin.  4 )  36  (  9 

Thus  the  Number  of  your  Pinion  of  - - - - - 

Report  is  4,  and  its  Quotient  9;  there-  5  )  35  (  1  i 

fore  the  Number  for  the  Dial- Wheel  5  )  45  (  9 

muft  be  4  x  9  or  36  •  fo  the  next  5  )  40  (  8 

Pinion  being  5,  its  Quotient  ir,  - - - - _ 

therefore  the  great  Wheel  muft  be  17 

5  xn  =  55,  and  fo  of  the  reft. 

Thus  you  have  the  common  and  practical  Me¬ 
thod  of  calculating  the  Numbers  of  a  16  Hour 
Watch. 

And  this  Watch  may  be  made  to  go  a  longer 
Time  by  lefiening  the  Train,  and  altering  the  Pi¬ 
nion  of  Report. 

As  fuppofe  you  could  conveniently  flacken  the 
Train  to  16000  ;  then  by  the  Rule  given  under  the 
Word  Beat ,  fay,  AsF  16000,  or  8000:  13464  :: 

12  :  20.  So  that  this  Watch  will  go  20  Hours. 

Then  for  the  Pinion  of  Report,  fay,  (by  the 
Rule  given  under  that  Word)  As  20  :  12  :  :  12  : 

7.  So  that  7  is  the  Quotient  of  the  Pinion  of 
Report. 

And  as  to  the  Numbers,  the  Ope¬ 
ration  is  the  fame  as  before,  only  the  4)28(7 

Dial-wheel  is  but  28,  for  its  Quo- - - 

tient  is  altered  to  7.  5)  55  (n 

But  if  you  would  give  Numbers  5  )  45  (  9 

to  a  Watch  of  about  10000  Beats  in  5  )  48  (  8 

an  Hour,  to  have  12  Turns  of  the  — — - - - — , 

Fufy,  to  go  170  Flours,  and  17  1 7 

Notches  in  the  Crown-wheel. 

The  Work  is  the  fame  in  a  manner,  as  in  the 
laft  Example,  and  conlequently  thus : 

As  12  :  170  ::  10000  :  141666;  which  fourth 
Number  are  the  Beats  in  one  Turn  of  the  Fufy  ; 

Its  half  70833  being  divided  by  17,  gives  1467 
for  the  Quotients.  And  becaule  this  Number  is 
too  big  for  three  Quotients,  therefore  chufe  four, 
as  10,  8,  8,  6f,  wbofe  Produdd  into  17  maketh 
71803,  nearly  equal  to  half  the  true  Beats  in  one 
Turn  of  the  Fufy. 

Then  fay,  as  170  :  12  : :  71808  :  5067,  which 
is  half  the  true  Train  of  your  Watch. 

And  fay  again,  170  ;  12  :  :  12  :  fff,  (or  170  ) 
144,  which  exprefles  the  Pinion  of  Report,  and 
the  Number  of  the  Dial-wheel. 

But  thefe  Numbers  being  too  big  to  be  cut  in 
fmall  Wheels,  therefore  they  muft  be  varied  by  f 
the  fourth  Rule  of  this,  faying, 

As  144  :  170  ::  360  :  425. 

Or  170  :  144  : :  360  :  305. 

Then  dividinng  360,  and  either'of  thefe  two  fourth 
Proportionals  (as  diredled  by  the  Rule)  fuppofe  by 
15,  you’ll  have  f.f  or  f ~ ;  then  the  Numbers  of 
the  whole  Movement  will  Hand  thus : 


Thus 
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24 )  20  ( 11 


6  )  60  (10 
6 )  48  (  8 
5  )  40  (  8 

5  )  33  (  6f 

17 

Thus  much  may  ferve  concerning  the  Calcula¬ 
tion  of  ordinary  Watches,  to  fhew  the  Hour  of  the 
Day  :  But  in  fuch  as  (hew  Minutes  and  Seconds, 
the  Procefs  is  thus : 

Firft,  having  refolved  upon  your  Beats  in  an 
Hour,  then  by  dividing  your  defigned  Train  by 
60,  find  the  Beats  in  a  Minute  ;  and  accordingly, 
find  out  fuch  proper  Numbers  for  your  Crown* 
wheel  and  Quotients,  as  that  the  Minute-wheel 
lhall  go  round  once  in  an  Hour,  and  the  Second- 
wheel  once  a  Minute. 

As  fuppofe  you  fhould  chufe  a  Pendulum  of  fix 
Inches  to  go  8  Days,  with  16  Turns  of  the  Fufy; 
a  Pendulum  of  fix  Inches  (by  Mr.  Smith's  Tables  in 
I  lord  Difq.)  vibrates  9368  in  an  Hour;  and  con- 
fequcntly,  dividing  it  by  60,  gives  156,  the  Beats 
in  a  Minute.  Half  thefe  Sums  are  4684  and  78. 
Now  the  firft  Work  is  to  break  this  78  into  good 
Proportion  ;  which  will  fall  into  one  Quotient, 
and  the  Crown-wheel.  Let  the  Crown-wheel  have 
15  Notches ;  then  78  divided  by  15,  gives  5  ;  fo 
a  Crown-wheel  of  15,  and  a  Wheel 
8  )  40  (5  and  Pinion,  whofe  Quotient  is  5,  will 

• - - go  round  in  a  Minute,  to  carry  a  Hand 

15  to  fhew  Seconds.  Next  for  a  Hand 

to  go  round  in  an  Hour,  to  fhew  Mi¬ 
nutes.  And  becaufe  there  are  60 
8  )  64  (  8  Minutes  in  an  Hour,  ’tis  but  breaking 

8  )  60  ( 7-  60  into  good  Quotients  (as  fuppofe 

8  )  40  (  5  10  and  6,  or  8  and  7,  or  &c. )  and 

- - - - -  ’tis  done. 

15  Thus  4684  is  broken,  as  near  as 
can  be,  into  proper  Numbers. 

But  fince  it  don’t  fall  out  exadly  into  the  above- 
mentioned  Numbers,  .you  mull  correct  (as  you 
were  directed  before)  and  find  out  the  true  Num¬ 
ber  of  Beats  in  an  Hour,  by  multiplying  1 5  by  5, 
which  makes  75  ;  and  75  by  60,  makes  4500, 
which  is  the  half  of  the  true  Train.  Then  find 
the  Beats  in  one  Turn  of  the  Fufy,  thus,  16  ; 
192  ::  4500  :  54000;  which  laft  are  half  the 
Beats  in  one  Turn  of  the  Fufy.  This  54000  being 
divided  by  4500  ( which  are  the  true  Numbers 
already  pitched  upon)  the  Quotient  wall  be  12, 
which  being  not  too  big  for  one  fingle  Quotient, 
needs  not  be  divided  into  more,  and  the  Work 
will  Hand  thus  ; 

As  to  the  Hour-hand,  the  great 
9)  108  (12  Wheel  which  performs  only  one 

8  )  64  (  8  Revolution  in  1  2  Turns  of  the  Mi- 

8)  60  (  7}  nute-wheel,  will  fhew  the  Hour ; 

8  )  40  (  5  or  you  may  order  it  to  be  done  by 

- - -  the  Minute-wheel. 

*5 

For  the  Calculation  of  the  Striking  Part  of  any 
Clock,  obferve  thefe  Directions  : 


wheel,  which  move  round  in  this  Proportion. 

The  Count-wheel  commonly  goes  round  once 
in  12  or  2 4. Hours:  The  Detent-wheel  moves 
found  every  Stroke  the  Clock  ftriketh,  or  fome- 
times  but  once  hi  two  Strokes  ;  wherefore  it  fol¬ 
lows,  That, 

2.  As  many  Pins  as  are  in  the  Pin-wheel,  fo  many 
T urns  hath  the  Detent- wheel  in  one  T urn  of  the 
Pin- wheel  ;  or  (which  is  the  fame,)  the  Pins  of  the 
Pin-wheel  are  the  Quotient  of  that  Wheel,  di¬ 
vided  by  the  Pinion  of  the  Detent-wheel.  But  if 
the  Detent- Wheel  moveth  but  once  round  in  two 
Strokes  of  the  Clock,  then  the  faid  Quotient  is  but 
half  the  Number  of  Pins. 

3.  As  many  Turns  of  the  Fin- wheel  as  are  re¬ 
quired  to  perform  the  Strokes  of  iz  Hours  (which 
are  78)  fo  many  Turns  mull  the  Pinion  of  Report 
have  to  turn  round  the  Count- wheel  once :  Or 
thus,  the  Quotient  of  78  divided  by  the  Number 
of  Striking-pins,  fhall  be  the  Quotient  for  the  Pi¬ 
nion  of  Report,  and  the  Count-wheel ;  and  this  is 
in  cafe  the  Pinion  of  Report  be  fixed  to  the  Arbor 
of  the  Pin-wheel,  as  is  commonly 

done.  This  Example  will  make  all  8)  48  (  6 

plain  :  The  Locking- wheel  being  - - -  ■■ 

48,  the  Pinion  of  Report  8,  the  6)  78  (  13 
Pin-wheel  78,  the  Striking-pins  are  6)  60  (10 
13,  and  fo  of  the  reft.  Note  alfo,  6)  48  (  8 
That  78  divided  by  13,  gives  6,  the 
Quotient  of  the  Pinion  of  Report. 

As  for  the  Warning-wheel  and  Flying-wheel ,  it 
matters  little  what  Numbers  they  have,  their  Ufe 
being  only  to  bridle  the  Rapidity  of  the  Motion 
of  the  other  Wheels. 

4.  The  following  Rules  will  alfo  be  of  great 
Ufe  in  this  kind  of  Calculation  ;  and  by  their 
Helps  thefe  Problems  may  readily  be  refolved. 

1 .  To  find  how  many  Strokes  the  Clock  Jlriketh  in  one 
Turn  of  the  Fufy  and  Barrel. 

As  the  Number  of  Turns  of  the  Great- wheel,  or 
F ufy  :  Is  to  the  Days  of  the  Clock’s  Continuance  : : 
So  is  the  Number  of  Strokes  in  24  Hours,  viz.  156; 
To  the  Strokes  in  one  Turn  of  the  Fufy  or  Great- 
wheel. 

1 

2.  To  find  how  many  Days  the  Clock  will  go. 

As  the  Number  of  Strokes  in  24  Hours,  viz . 
1  56  :  Is  to  the  Strokes  in  one  Turn  of  the  Fufy  : : 
So  is  the  T urns  of  the  F ufy  or  Great- wheel :  T o  the 
Days  of  the  Clock’s  Continuance  or  Going. 

3.  To  find  the  Number  of  Turns  of  the  Fufy  or 

Barrel. 

As  the  Strokes  in  one  T urn  of  the  F ufy :  Is  to  the 
Strokes  in  24  Hours,  viz.  156  ::  So  is  the  Clock’s 
Continuance:  To  the  Number  of  Turns  of  the 
Fufy  or  Great- wheel. 

4.  To  fit  the  Pinion  of  Report  on  the  Spindle  of  the 
Great-wheel. 


1.  Confider  that  here  you  need  have  regard  only  As  the  Number  of  Strokes  in  the  Clock’s  Con- 
lo  the  Count-wheel ,  Striking-wheel ,  and  Detent-  tinuance,  or  in  all  its  Turns  of  the  Fufy :  To  the 

T  urns 
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Turns  of  the  Fufy  :  :  So  are  the  Strokes  in  12 
Hours,  which  are  78  :  To  the  Quotient  of  the 
Pinion  of  Report,  fixed  upon  the  Arbor  of  the 
Great-wheel. 

5.  To  fix  the  Pinion  of  Report  to  any  Wheel. 

Divide  78  by  the  Number  of  Strokes  in  one 
Turn  of  the  Wheel  you  intend  to  fix  your  Pinion 
of  Report  upon,  and  your  Quotient  fhall  be  that 
of  the  Pinion  of  Report. 

6.  To  find  the  Strokes  in  the  Clock’s  Continuance ,  viz. 

•  As  12  :  Is  to  78  :  :  So  are  the.  Hours  of  the 
Clock's  Continuance  :  To  the  Number  of  Strokes 
in  that  Time. 

Or  thus  rather  ;  Multiply  the  Strokes  in  one 
Turn  of  the  Great- wheel  by  the  Number  of  Turns 
of  the  Fufy,  the  Product  are  the  Strokes  in  the 
Clock’s  Continuance. 

The  Ufe  of  thefe  Rules  appear  plain  by  the 
following  Examples. 

1.  In  fmall  Pieces;  havihg  pitched  upon  the 
Number  of  Turns,  and  the  Continuance  of  your 
Clock,  find  (by  Rule  6.)  the  Strokes  in  its  Con¬ 
tinuance  ;  then  (if  you  make  the  Great-wheel  the 
Pinion-wheel)  divide  thefe  Strokes  by  the  Number 
of  Turns,  and  you  have  the  Number  of  Striking- 
pins;  or  divide  by  the  Number  of  Pins,  and  you 
have  the  Number  of  Turns. 

Thus  a  Clock  of  30  Hours,  with  15  Turns  of 
the  Great- wheel,  hath  195  Strokes. 


For  (by  Rule  6.)  12  :  78  ::  30  :  195. 

Divi-  15  ?  195  5  1 3?  the  Striking-pin. 
ding  by  2  13  3193d  15,  the  Number  of  Turns. 

2.  In  Calculating  the  Numbers  of  a  Clock  of 
much  longer  Continuance,  you  muft  make  your 
Pin-wheel  further  diftant  from  the  Great-wheel  : 
And  having  pitched  upon  your  Turns,  find  out  the 
Number  of  Strokes  in  one  T urn  of  the  Great- wheel 
or  Fufy  (by  Rule  1 .)  Thus  in  an  8  Day  Piece  of 
16  Turns,  As  16:  8  ::  156  :  78.  Alfo,  in  a 
Piece  of  32  Days  and  16  Turns,  16  :  32  : ;  156  : 

3  1  z‘ 

Thefe  Strokes  thus  found,  are  the  Number 
which  is  to  be  broken  into  a  convenient  Parcel  of 
Quotients,  thus:  M 

F it  ft,  refolve  upon  the  Number  of  your  Striking- 
pins,  by  which  divide  the  laft  mentioned  Number, 
the  Quotient  arifing  fhall  be  One  or  more  Quotients 
for  the  Wheels  and  Pinions.  Thus  ih  the  Month- 
piece,  if  you  take  your  Pins  8,  divide  312  by  it, 
the  Quotient  is  39  ;  but  that  being  too  big  for  one, 
muft  be  cut  into  two  Quotients' for  Wheels  and 
Pinions,  or  as  near  as  polfibfc,  which  are  either 
‘  7  and  5,  or  6)pand  6,  which  daft  i$  equal  to  39* 
and  therefore  may  Hand,  and ’twill  be  thus : 

■  To)  C5  (<w 

8  )  48  (6 

6)  48  (8  Pins. 


The  Quotient  being  thus  determined,  and  ac¬ 
cordingly  the  Wheels  and  Pinions  ;  then  find  a 
Quotient  for  the  Pinion  of  Report,  to  carry  round 
the  Count-wheel  once  ip  1 2  Hours,  or  as  you 
pleafe.  If  you  fix  your  Pinion  of  Report  on  the 
Great- wheel  Arbor,  you  muft  work  by  the  fourth 
Rule . 

Thus  in  the  laft  Example,  the  Strokes  in  the 
Continuance  are  4992  (by  Rule  6.)  then  (by  Rule  4.) 
as  4992  :  16  •:  78  :  tiff,  or  4992)  1248* 

which  is  the  Pinion  and  the  Wheel. 

But  thefe  Numbers  being  not  the  ufual  Num¬ 
bers  of  a  Month-piece,  but  only  made  ufe  of  here 
for  Illuftration  fake  ;  and  in  Practice  they  com¬ 
monly  increafe  the  Number  of  Strikings,  and  fo 
make  the  Second-wheel  the  Striking-wheel.  Sup- 
pofe  you  take  24  Pins,  divide  3  1 2  by  it,  and  the 
Quotient  is  13,  which  is  little  enough  for  one 
Quotient,  and  may  therefore  ftand  thus  : 

8)  104  (13 

y  6  )  72  (  i  2,  24  Pins ; 

Where  the  Quotient  of  the  Firft-wheel  is  13.  In 
the  Second-wheel  of  72  Teeth,  are  the  24  Pins, 
altho’  its  Quotient  is  but  12,  becaufe  the  Hoop* 
wheel  is  double,  and  goes  round  but  once  in  two 
Strokes  of  the  Pin-wheel.  In  this  the  Pinion  of 
R.eport  is  the  fame  with  the  laft,  if  fixed  upon  the 
Arbor  of  the  Great-wheel.  But  if  fixed  on  the 
Arbor  of  the  Second  or  Pin-wheel,  its  Quotient  is 
found  by  Rule  5,  viz.  78  divided  by  24,  gives 
the  Quotient  of  the  Pinion  of  Report  3  thus- 
12)  39  (3i  The  Pinion  of  Report  being  then  1 2, 
the  Count-wheel  will  be  39. 

The  Calculation  of  a  Year- piece  is  the  fame  ; 
however,  to  perfect  the  Reader  therein,  we 
fhall  give  this  Example., 

3 

Suppofe  your  Piece  was  to  go  305  Days  with 
16  Turns,  and  26  Striking-pins.  There  afe  3851 
Strokes  in  one  Turn  of  the  Great-wheel  (by  the 
Rule  1.)  for  16  ;  395  ::  156  ;  3851.  And  3851 
divided  by  26,  leaves  14S  to  be  broken  into 
Quotients,  for  Wheels  and  Pinions,  which  may 
be  12  and  12  ;  for  12  into  12,  gives  144,  which 
is  as  near  as  it  can  well  be  to  148  3  then  the 
W ork  ftands  thus : 

10)  120  (12 
8)  96  (12 

)  78  (26Pihs. 

J  •!  A  1;  •<'V!t 

In  this  Place  it  would  not  be  amifs  for  you  to 
CPi  redt  your  Work,  and  fee  how  near  your  Num¬ 
ber  comes  to  what  you  defigned  at  firft,  becaufe 
they  did  not  fall  out  exaft. 

Firft,  for  the  true  Continuance  of  your  .  Clock, 
Multiply  the  Quotients  and  Striking-pins  together , 
and  you’ll  have  the  true  Number  of  Strokes  in  oneTurn 
of  the  'Great-wheel.  So  here,  12x12x26  —37.44, 
which  is  the  true  Number  of  Strokes  ;  thei^.thfe 
true  Continuance  (by  Rule  2.)  is  384,  for  \ 

As  1  56  :  3744  ::  16  :  384. 

If  this  Continuance  doth  not  pleafe  you,  you 
may  come  nearer  to  your  firft  propofed  Number 
of  39s  Days  by  a  fmall  Encreafe  of  the  Number 

9  B  of 
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of  Turns  (by  Rule  3.)  viz., making  your  Turns 
almoft  16^;  for, 

As  3744  :  156: :  395  :  16  \  near. 

But  for  the  Pinion  of  Report,  if  you  fix  it  on 
the  Great- wheel,  it  will  require  an  excefiive  Num¬ 
ber  ;  if  you  fix  it  upon  the  Pin-wheel,  which  is 
ufual,then  (by  Rule  5.)  it  will  Hand  thus,  13)  393) 
the  Quotient  is  3,  the  Pinion  of  Report  13,  and 
the  Count- wheel  39. 

If  to  any  Clock  it  be  required  to  fit  Quarters  or 
Chimes ,  &c.  you  may  proceed  thus. 

1 .  You  are  to  confider,  that  Quarters  are  gene¬ 
rally  a  diitind  Part  from  the  Clock-part,  which 
ftriketh  the  Hour ;  and  the  Striking-wheel  may  be 
the  Firft,  Second-wheel,  lAc.  according  to  your 
Clock’s  Continuance ;  unto  which  Wheel  you  may 
fix  the  Pinion  of  Report. 

The  Locking-wheel  muft  bfe  divided  into  4,  8,  or 
more  unequal  Parts,  fo  as  to  ftrike  the  Quarter, 
and  lock  at  the  firft  Notch,  or  the  half  Hour,  and 
lock  at  the  fecond  Notch,  &c.  And  in  doing  this 
you  may  make  it  to  chime  the  Quarters,  or  ftrike 
them  upon  two  Bells,  or  more. 

’Tis  ufual  for  the  Pin-wheel  or  the  Locking- 
wheel  to  unlock  the  Hour-part  in  thefe  Clocks  ; 
which  is  eafily  done  by  fome  Jogg  or  Latch,  at  the 
End  of  the  laft  Quarter,  to  lift  up  the  Detents  of 
the  Hour-parts. 

If  you  would  have  your  Clock  ftrike  at  the  half 
Hour,  as  Well  as  whole  Hour,  you  muft  make  the 
Locking-wheel  of  the  Hour-part  double ;  that  is, 
it  muft  have  two  Notches  of  a  fort,  to  ftrike  1,  2, 
3,  4,  bV.  twice  a-piece. 

2.  As  for  Chimes ,  X  need  fay  nothing  of  the  Lift¬ 
ing-pieces  and  Detents,  to  lock  and  unlock  ;  nor 
of  the  Wheels  to  bridle  the  Motion  of  the  Barrel ; 
only  you  are  to  obferve,  that  the  Barrel  muft  be 
as  long  in  turning  round,  as  you  are  in  finging 
the  Tune  it  is  to  Play. 

As  for  the  Chime-Barrel ,  it  may  be  made  up  of 
certain  Bars  that  run  a- thwart  it,  with  a  conve¬ 
nient. Number  of  Holes  punched  in  them,  to  put  in 
the  Pins  that  are  to  draw  each  Hammer.  By  this 
means  you  may  change  the  Tune,  without  chang¬ 
ing  the  Barrel.  Such  is  the  Royal  Exchange  Clock 
in  London ,  and  others.  In  this  Cafe,  the  Pins  or 
Nut  which  draw  the  Hammers,  muft  hang  down 
from  the  Bar,  fome  more,  fome  lefs,  and  fome 
ftanding  upright  .in  the  Bar ;  the  Reafon  whereof 
is,  to  play  the  Time  of  the  Tune  rightly. 

£or  the  Diftance  of  each  of  thefe  Bars  maybe 
a  Semibrief,  bV.  of  which  hereafter. 

But  the  ufual  way  is,  to  have  the  Pins  that 
*c(raw  the  Hammers  fixed  on  the  Barrel.  For  the 
placing  of  which  Pins,  you  may  proceed  by  the 
way.of  Changes  on  Bells,  viz.  1,  2,  3,  4,  (Ac.  Or 
rather  make  ufe  of  the  Mufical  Notes. 

Where  you  muft  obferve,  what  is  the  Compafs 
of  your  Tune,  or  how  many  Notes  or  Bells  there 
are  from  the  higheft  to  the  loweft  ;  and  accord¬ 
ingly,  the  Barrel  muft  be  divided  from  End  to 
Ei?d. 

Thus,  in  the  following  Examples,  each  of  thofe 
Tunes  are  8  Notes  in  compafs  j  and  accordingly. 


the  Barrel  is  divided  into  8  Parts.  Thefe  Divi- 
fions  are  ftruck  round  the  Barrel,  oppofite  to  which 
are  the  Hammer-tails. 

I  fpeak  here,  as  if  there  was  only  one  Hammer 
to  each  Bell,  that  you  may  more  clearly  apprehend 
what  I  am  explaining.  But  when  two  Notes  of  the 
fame  Sound  come  together  in  a  Tune,  there  muft 
be  two  Hammers  to  that  Bell  to  ftrike  it.  So  that, 
if  in  all  the  Tunes  you  intend  to  chime,  of  8 
Notes  compafs,  there  fhould  happen  to  be  fuch 
double  Notes  on  every  Bell,  inftead  of  8  you  muft 
have  1 6  Hammers ;  and  accordingly,  you  muft 
divide  your  Barrel,  and  ftrike  16  Strokes  round  it, 
oppofite  to  each  Hammer-tail. 

Then  you  are  to  divide  it  round  about  into  as 
many  Divifions,  as  there  are  Mufical  Bars,  Semi¬ 
briefs,  Minums,  (Ac.  in  your  Tune. 

Thus  the  roo  Pfalm-tune  hath  20  Semibriefs  ; 
and  each  Divifion  of  it  is  a  Semibrief.  The  firft 
Note  of  it  alfo  is  a  Semibrief,  and  therefore  on  the 
Chime-Barrel  muft  be  a  whole  Divifion  from  5  to 
5,  as  you  may  underftand  plainly,  if  you  conceive 
the  Surface  of  a  Chime-Barrel  to  be  prefented  by 
the  following  Tables,  as  if  the  Cylindrical  Super¬ 
ficies  of  the  Barrel  were  ftretched  out  at  length  or 
extended  on  a  Plane.  And  then  fuch  a  Table  fo 
dotted  or  divided,  if  it  were  to  be  wrapped  round 
the  Barrel,  wrould  fhew  the  Places  where  all  the 
Pins  are  to  ftand  in  the  Barrel :  For  the  Dots  run¬ 
ning  about  the  T  able,  are  the  Places  of  the  Pins 
that  play  the  Tune. 


A  Table  for  Dividing  the  Chime-Barrel  of  the 
100  Pfalm . 
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If  you  would  have  your  Chimes  compleat  in¬ 
deed,  you  ought  to  have  a  Set  of  Bells  to  the  Ga¬ 
mut  Notes ;  fo  as  that  each  Bell  having  the  true 
Sound  of  Sol. ,  La ,  Mi ,  Fa,  you  may  play  any 
Tune  with  its  Flats  and  Sharps ;  nay,  you  may 
by,  thefe  means  play  both  the  Bafs  and  Treble 
with  one  Barrel. 

And  by  fetting  the  Names  of  your  Bells  at  the 
Head  of  any  T une,  you  may  eafily  transfer  that 
Tune  to  your  Chime-Barrel,  without  any  Skill  ir> 
Mufick.  But  obferve,  that  each  Line  in  the  Mu- 
fick  is  three  Notes  diftant ;  that  is,  there  is  a  Note 
between  each  Line,  as  well  as  upon  it. 

To 


W  A  T 


WAT 


To  Calculate  a  Piece  of  Clod-work  that  /ball  repre- 
fent  any  of  the  Celejlial  Motions. 

To  effeCt  which,  you  may  either  make  thofe 
Motions  to  depend  on  the  Work  already  in  the 
Movement,  or  elfe  you  may  meafure  them  by  the 
Beats  of  a  Balance  or  Pendulum. 

If  you  would  proceed  the  latter  way,  you  muft 
however  contrive  a  Piece  to  go  a  certain  Time, 
with  a  certain  Number  of  Turns. 

But  to  determine  the  Motion  intended,  you  muft 
proceed  one  of  thefe  two  ways ;  either, 

1 .  Find  how  many  Beats  are  in  the  Revolution ; 
divide  thele  Beats  by  the  Beats  in  one  Turn  of  the 
Wheel  or  Pinion,  which  you  intend  {hall  drive  the 
intended  Revolution,  and  the  Quotient  fhall  be  the 
Number  to  perform  the  fame  ;  which,  if  it  be  too 
big  for  one,  may  be  broken  into  more  Quotients. 
Thus,  if  you  would  reprefent  the  Synodical  Revo¬ 
lution  of  the  Moon  (which  is  29  Days,  1 2  i  Hours) 
with  a  Pendulum  that  fwings  Seconds,  the  Move¬ 
ment  to  go  8  Days,  with  16  Turns  of  the  buly, 
atad  the  Great-wheel  to  drive  the  Revolution,  di¬ 
vide  255x500  (the  Beats  in  29  Days,  12  +  Hours) 
bv  4200  (the  Beats  in  one  Turn  of  the  Great- 
wheel)  and  you’ll  have  59  in  the  Quotient  ; 
which  being  too  big  for  one,  may  be  put  into  the 
Quotients. 

Or, 

2.  You  may  proceed  as  dire&ed  before  in  Cal¬ 
culating  a  Piece  of  Watch- work,  viz.  Choofe  your 
Train, "Turns  of  theFufy,  Continuance,  lAc.  And 
then,  inftead  of  finding  a  Quotient  for  the  Pinion 
of  Report,  find  a  Number  (which  is  all  one  as  a 
Pinion  of  Report )  to  Specificate  your  Revolution 
by  this  Rule  following. 

As  the  Beats  in  one  Turn  of  the  Great-wheel  :  Is 
to  the  Train  : :  So  are  the  Hours  of  the  Revo-, 
lution  :  To  the  Quotient  of  the  Revolution. 
Thus,  to  perform  the  Revolution  ot  Saturn 
(which  in  29  Years,  183  Days)  with  a  16  Hour 
Watch,  of  26928  Beats  in  one  Turn  of  the  Fufy, 
and  20196  the  Train;  the  Quotent  of  the  Re¬ 
volution  will  be  193824.  For  as  26928  :  20196  :: 
258432  :  (the  Hours  in  22  Years  and  183  Days) 
To  193824. 

Here  Note,  That  the  Great-wheel  Pinion  is  to 
drive  the  Revolution- work. 

But  if  you  would  have  the  Revolution  to  be 
driven  by  the  Dial -wheel,  and  the  Work  already 
in  the  Movement,  then  you  muft  firft  know  the 
Days  of  the  Revolution.  And  becaufe  the  Dial- 
wheel  commonly  goeth  round  twice  in  a  Day, 
therefore  double  the  Number  of  the  Days  in  the 
Revolution,  and  you  have  the  Number  of  Turns 
of  the  Dial-wheel  in  that  Time.  This  Number 
of  Turns,  is  what  you  are  to  break  into  a  con¬ 
venient  Number  of  Quotients,  for  the  Wheels 
and  Pinions. 

1.  A  Motion  to  few  the  Day  of  the  Month 

The  Days  in  the  largeft  Month  are  31;  thofe 
doubled  are  62,  which  are  the  Turns  of  the  Dial- 


wheel,  which  may  be  broken  into  thefe  two 
Quotients  15  \  and  4,  whofe  Produdt  is  62  ;  there¬ 
fore  choofing  your  Wheels  and  Pinions  (by  the 
former  Directions)  your  Work  is  done,  and  will 
ftand  thus; 

4)  62  (15  £ 

5)  20  (  4 

/  t  ,  '  »*  ■  / 1  ‘  •  .  , 

Or  if  a  larger  Pinion  than  one  of  5  be  neceflary? 
by  reafon  it  is  concentrick  to  a  Wheel,  you  may 
take  1  o  for  the  Pinion,  and  40  for  the  Wheel  j 
then  ’twill  ftand  thus  : 

4)  62  (15 

10)  40  (  4 

,  vc 

>  j.  j  *  .  ‘  ' 

And  the  Work  will  lie  thus  in  the  Movement,  viz. 
Fix  your  Pinion  10  concentrical  to  the  Dial-wheel 
(or  to  turn  round  with  it  upon  the  fame  SpindleQ 
This  Pinion  1  o  drives  the  Wheel  40  ;  which  Wheel 
has  the  Pinion  4  in  its  Centre,  Which  carrieth  a- 
bout  a  Ring  of  62  Teeth,  divided  on  the  upper 
Side  into  31  Parts  or  Days. 

Or,  without  the  Trouble  of  many  Wheels  you 
may  effedl  this  Motion,  viz.  By  a  Ring  divided 
into  30  or  3 1  Days,  and  as  many  Fangs  or  Teethe 
which  are  caught  and  pufhed  forward  once  in  24 
Hours  by  a  Pin  in  the  Wheel,  that  goeth  round  in 
that  Time.  This  is  the  ufual  way  in  Royal  Pen¬ 
dulums,  and  many  other  Watches  ;  and  there¬ 
fore  bfeirig  common,  there  needs  no  more  be  laid 
of  it. 

2.  A  Motion  to  few  the  Age  of  the  Moon. 

The  Moon  finifheth  her  Courfe  in  29  Days  and 
a  little  above  an  half.  This  29^  Days  (not  re¬ 
garding  the  fmall  Excefs)  makes  59  twelveHours  or 
Turns  of  the  D  al  wheel,  which  is  to  be  broken 
into  convenient  Quotients ;  which  may  be  5,  9, 
and  10,  as  here. 

*°)  59  (59  4)  59  (  i44 
4)  49  (10  10)  40  (  4  :  , 

Or  14  d  and  4  ;  fo  that  if  you  fix  a  Pinion  of  10 
concentrical  with  ^our  Dial-wheel,  to  drive  a 
Wheel  of  40,  which  drives  a  Pinion  of  4,  which 
carries  about  a  Ring  or  Wheel  of  59  Teeth  once 
in  297  Days;  which  Ring  may  he  alfo  divided 
into  29  4  Parts ;  or  carry  an  Index  to  point  to  a 
Circle  fo  divided. 

3.  A  Motion  to  f  ew  the  Day  of  the  Year ,  the  Sun's 
Place  in  the  Ecliptic f,  Sun’s  Rifng  or  Settings 
or  any  other  Annual  Motion  of  365  Days. 

The  Double  of  365,  is  730,  the  Turns  of  the 
Dial-wheel  in  one  Year  ;  which  may  be  broken 
into  thefe  Quotients,  viz.  i  8  a  and  10  and  4,  thus, 

4)  73  ( isd" 

4)  40  ( 10 

5)  20  f  4 
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Or  into  i8^,  8  and  5  thus, 

4)  73  (  *8  i 
4)3 *  (  8 
3)  20  (  5 

So  that  a  Pinion  of  5  is  to  lead  a  Wheel  of  20, 
which  again,  by  a  Pinion  of  40  ;  and  that  by  a 
Pinion  of  4,  carrieth  about  a  Wheel  or  Ring  of  73 
divided  into  1 2  Months,  and  their  Days ;  or  into 
the  1 2  Signs,  and  their  Degrees,  Or  into  the  Sun’s 
Rifing  arid  Setting,  &c.  And  for  the  Setting  on 
of  this  laft,  Mr.  Oughtred  has  given  a  Table  in 
his  Opufcula. 

4.  To  Jhew  the  Tides  at  any  Port. 

This  is  done  without  any  other  T rouble,  than 
the  Moon's  Ring  (mentioned  in  the  2  of  this)  to 
move  round  by  a  fixed  Circle,  divided  into  twice 
1 2  Hours,  and  numbred  the  contrary  way  to  the 
Age  of  the  Moon. 

To  fet  this  to  go  right,  you  mu  ft  find  out  at 
what  Point  of  the  Compafs  the  Moon  makes  Full 
Sea  at  the  Place  you  would  have  your  Watch 
ferve  to  :  Convert  that  Point  into  Hours,  allowing 
for  every  Point  North  or  South,  loft  45  of  an  Hour. 

Thus  at  London -Bridge,  ’tis  vulgarly  thought  to 
be  High-water  the  Moon  at  North  Eaft  and 
South-weft,  which  are  four  Points  from  the  North 
or  South. 

Or  thus  :  By  the  Tide-Tables,  learn  how  many 
Hours  from  the  Moon's  Southing,  ’tis  High-water. 

Or  thus :  Find  at  what  Hour  it  is  High-water, 
at  the  Full  and  Change  of  the  Moon  ;  :as-  at  Lon¬ 
don- Bridge,  the  Full  Tide  is  reckoned  to  be  three 
Hours  from  the  Moon's  Southing,  or  at  3  of  the 
Clock  at  the  Full  and  Change.  The  Day  of  Con¬ 
junction,  or  New- Moon,  wffth  a  little  Stud  to  point, 
being  fet  to  the  Hour  fo  found,  will  afterwards 
point  to  the  Hour  of  the  full  Tide. 

This  is  the  common  way  :  But  this  Ring  being 
always  in  Motion,  whereas  the  Tides  are  not,  a 
better  way  perhaps  may  be  found  out  ;  as  fuppofe 
by  caufing  a  Wheel  or  Ring  to  be  moved  forward 
only  twice  a  Day,  and  to  'keep  Time  (as  near  as 
can  be)  with  the  accurate  Mr.  Flamjieed's  moft 
correct  Tables. 

5.  To  calculate  Numbers,  to  Jbeva. the  Motion  of  the 
Planets ,  the  fow  Motion  of  the  fixed  Stars,  the 
Sun'  s'  Apogee  uni,  the  Revolution  of  the  Dragon's 
Head  and  Tail ,  whereby  the  Eclpfes  of  the  Sun 
and  Moon  are  found,  the  Revolution  of  the  feveral 
Orbs ,  according  to  the  Ptolemaick  Syfiem ,  or  of  the 
Celefiial  Bodies  tbemfehfs ,  according  to  better 
Syfiem s,  &c. 

Befides  the-  Direction  already  given,  there  needs 
only  thus  much  in  general,  i.  e.  Knowing  the 
Years  of  any  of  thefe  Revolutions,  you  may  break 
that  Number  into  Quotients,  if  you  will  make  the 
Revolution  depend  upon  the  Year’s  Motion  which 
is  already  in  the  Movement,  anddeferibed  in  the  3d 
of  this.  Or  if  you  would  have  it  depend  upon  the 
Dial-wheel,  or  upon  the  Beats  of  a  Pendulum,  e- 
nough  is  faid  before  to  diredi.  you  in  this  Matter. 

In  all  thefe  flow  Motions,  you  may  fomewhat 
Ihortcn  your  Labour  by  endlefs  Screws  to  ferve  for 
Pinions,  which  are  but  as  a  Pinion  of  one  Tooth. 


An  Inftance  of  this  you  have  in  the  Account 

Sir  Jonas  Moore  gives  of  his  large  Sphere-going 
Clock-work,  in  his  Math.  Compendium,  p.  117. 
w’here  a  Motion  of  17100  Years  is  performed  by 
fix  Wheels,  being  for  the  Sun’s  Apogceum.  His 
Words  are  thefe. 

“  For  the  Great-wheel  fixed  is  96,  a  Spindle- 
“  wheel  of  1 2  Bars  turns  round  it  8  times  in  24 
“  Hours;  that  is,  in  3  Hours;  after  thefe,  there 
“  are  four  Wheels,  20,  75,  24,  75,  wrought  by 
“  endlels  Screws  that  are  in  Value  but  one ; 

“  wherefore  3,  20,  73,  24,  and  75,  multiplied 
“  together  continually  produceth  7884000  Hours, 
“which  divided  by  24,  gives  3285000  Days, 
“equal  to  900  Years.  Now  on  the  laft  Wheel, 
“  75  is  a  Pinion  of  6,  turning  a  great  Wheel  that 
“  carrieth  the  Apogaum  Number  114  ;  and  114 
“  divided  by  6,  gives  19  the  Quotient ;  and  900 
“  Times  19,  is  17 100  Years.” 

W  ATER.  Sir  If.  Newton  defines  Water  (when 
pure )  to  be  a  very  fluid  Salt,  volatile,  and  void 
of  all  Sapor  or  Tafte,  and  it  feems  to  confift  of 
fmall,  fmooth,  hard,  porous,  fpherical  Particles,  of 
equal  Diameters,  and  of  equal  fpecifick  Gravi¬ 
ties,  as  Dr.  Cheyne  obferves  ;  and  alfo  that  there 
are  between  them  Spaces  fo  large,  and  ranged  in 
fuch  a  manner,  as  to  be  pervious  on  all  Sides. 
Their  Smoofhnefi  accounts  for  their  Aiding  eafily 
over  one  another’s  Surfaces ;  their  Sphericity  keeps 
them  alfo  from  touching  one  another  in  more 
Points  than  one  ;  and  by  both  thefe,  their  Frictions 
in  Aiding  over  one  another,  are  rendered  the  leaft 
poflible.  Their  Hardnef  accounts  for  the  Incom- 
prejfibility  of  Water,  when  ’tis  free  from  Inter¬ 
mixture  of  Air. 

The  Porcfity  of  Water  is  fo  very  great,  that 
there  is  at  leaft  40  times  as  much  Space  as  Matter 
in  it;  for  Water  is  19  Times  fpecifically  lighter 
than  Gold,  and  confequently  rarer  in  the  fame 
Proportion  ;  but  Gold  will,  by  Preflure,  let  Water 
pafs  through  its  Pores,  and  therefore  may  be  fup- 
pofed  to  have  (at  leaft)  more  Pores  than  folid 
Parts.  Now  ’tis  this  great  Porofity  of  Water  that 
accounts  for  its  different  fpecifick  Gravity ,  in 
comparifon  of  Mercury  or  other  Fluids ;  and  alfo 
why  ’tis  more  eafily  concreted  into  a  folid  Form, 
by  adventitious  Matter  in  Freezing,  than  other 
Fluids  are. 

Dr.  Cheyne  obferves  rightly,  that  the  Quantity 
of  Water  on  this  fide  our  Globe  doth  daily  de- 
creafe,  forne  Part  thereof  being  every  Day  turn’d 
into  Animal,  Vegetable,  Metalline,  or  Mineral 
Subftances ;  which  are  not  eafily  difiolved  again 
into  their  component  Parts  ;  for  feparate  a  few 
Particles  of  any  Fluid,  and  fallen  them  to  a  fo¬ 
lid  Body,  or  keep  them  afunder  one  from  ano¬ 
ther,  and  they  are  no  more  fluid  ;  for,  to  produce 
Fluidity ,  a  confiderable  number  of  fuch  Particles 
is  required.  (See  Fluidity )  Moft  of  the  Liquors 
we  know  are  formed  by  the  Cohefion  of  Par¬ 
ticles  of  different  Figures,  Magnitudes,  Gravities, 
and  attractive  Powers  (See  Attraction  and  Par¬ 
ticles)  fwimming  in  pure  Water,  or  an  aqueous 
Fluid  ;  which  feems  to  be  the  common  Bafis  of 
all.  And  the  only  Reafon  why  there  are  fo  ma¬ 
ny  forts  of  Water  differing  from  one  another  by 
different  Properties,  certainly  is,  here  the  Corpuf- 
cles  of  Salts  and  Minerals ,  with  Which  that  Ele¬ 
ment  is  impregnated,  are  equally  various.  Wine 
is  only  Water  impregnated  with  Particles  of  Grapes, 
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and  Eeer  with  Particles  of  Barley.  All  Spirits 
feem  to  be  nothing  but  Water ,  faturated  with 
[aline  or  fulphureous  Particles.  And  all  Liquors 
are  more  or  lefs  fluid,  according  to  the  greater 
or  [mailer  Cohefion  of  the  Particles  which  fwim 
in  the  aqueous  Fluid  ;  and  there  is  hardly  any 
Fluid  without  this  Cohefion  of  Particles,  not  even 
pure  Water  itfelf  ;  as  is  apparent  from  the  Bub¬ 
bles  which  fometimes  will  ftand  on  its  Surface,  as 
well  as  on  that  of  Spirits,  and  other  Liquors. 

WATER- Bailiff,  was  an  Officer  in  Port-Towns, 
appointed  for  the  fearching  of  Ships,  as  feems 
from  28  H.  6.  c.  5.  Now  there  is  fuch  an  Officer 
in  the  City  of  London ,  who  fupervifes  and  fearches 
all  Fifh  brought  thither  ;  and  he  gathers  the  Toll 
arifing  from  the  River  of  Thames.  He  alfo  at¬ 
tends  on  the  Lord- Mayor,  and  hath  the  principal 
Care  of  marfhalling  the  Guefts  at  the  Table. 
And  he  arrefts  Men  for  Debt,  or  other  perfonal 
or  criminal  Matters,  on  the  River  of  Thames ,  by 
Warrant  of  his  Superiors,  lAc. 

W  AT YLR-Meafure ,  is  a  Meafure  mention’d  in 
the  22  St  at.  of  Car.  2.  and  exceeds  the  Winchejl- 
er  Mealure  by  about  3  Gallons  in  a  Bufliel.  ’Tis 
now  ufed  for  felling  of  Coals  in  the  Pool,  &c. 

WATER-  Ordeal,  was  one  of  the  old  Saxon 
Ways  of  Purgation ,  or  Trial  of  a  Perfon’s  Inno¬ 
cence,  when  fufpefted  of  a  Crime;  ’twas  called 
Judicium  Dei ,  as  the  Fire-Ordeal  was.  This  by 
Water,  was,  for  the  Perfon  accufed  either  to  put 
his  Hands  into  Raiding  Water,  or  to  be  thrown 
into  feme  River,  Pond,  £sV.  if  he  efcaped  being 
burnt  or  fcalded,  or  of  being  drowned,  he  was 
concluded  innocent.  This  Water- Ordeal  was  for 
Churls,  Bondmen,  and  other  Rufticks :  But  thd 
lire' Ordeal  was  for  Freemen,  and  Perfons  of 
better  Condition. 

\\  ATER-VbM?,  in  Architecture,  is  a  f6rt-  of 
Ledge  left  in  Stone  or  Brick-Walls,  about  18  or 
?c  inches  from  the  Ground,  and  there  the  Thick- 
nefsof  the  Wall  begins  to  abate. 

WATER,  whteh  the  Chymifts  call  Phlegm ,  is 
the  4th  of  the  5  Ghymical  Principles,  and  one  of 
the  Paflive  ones.  ’Tis  never  drawn-  pure  and 
unmix’d,  which'  makes  it  a  little  more  deterflve 
than  common  Water.  :  >;■;  •/. 

This  Principle,  probably,  contributes  much  to 
the  Growth  of  Bodies,  in  that  it  both  renders  and 
keeps  the  adtive  Principles  fluid.  So  that  they 
are  capable  of  being  convey’d  by  Circulation  into 
the  Pores  of  the  Mix’d  ;  and  alib,,becaufe  it  tem¬ 
pers  their  exorbitant  Motion,  arid  keeps  them 
together,  fo  that,  they  are. noh  fo  eaflly  and  foon 

diflipated.  -  v\ 

In  all  .fuch  Bodies,  whole?  aftive  Subftances  are 
joined  and  .united  pretty  clofely  together,  as  in 
common  Salt,  Tartar,  ail  Plants  that  are  not  odo¬ 
riferous,  and  in  many  Animal  Bodies  this  Prin-, 
ciple  is  the  firft  that  comes  in  Diftiliation.  But 
when  Water  is!  mixed  with  volatile  Salts,  or  with 
the  Spirit  of  Wine,  or  is.  in 'any  odoriferous  Mixes, 
then  the  volatile  Particles,  will  rife  and  edme  away 

WATER-Btf/h.c,  is  when  4  Ship  even  and  juft 
with  the  Ground',' fir ft"heglns  to  float  or  fwim, 
being  borne  up  by  the  W ater. 

WATER- Idirie.pt  a  Ship,  Is  that  which  diflin- 
guifheth  thif'Part  of  her  Which  is  under  Water 
from  that  above,  when  Jhe  is  duly  laden. 

Vol.  h  i<3 


WATER-S^r,  is  a  fort  of  Riding  at  Anchor* 
when  a  Ship  is  Moored  neither  crofs  the  Tide  nor 
right  up  and  down,  but  quartered  betwixt  both. 

WATER  -Way,  in  a  Ship,  is  a  fmall  Piece  of 
Timber  lying  fore  and  aft  on  her  Deck,  clofe  by 
her  Sides,  to  prevent  the  Water’s  running  down 
there. 


WATERY  Humour  of  the  Eye:  See  Aqueous 
Humours. 

WATERY  Meteors :  Sec  Meteors. 

V/A  FLING-S/mA  ls  the  Name  of  one  of  the 
four  Roman  Ways,  by  that  Nation  made  here 
in  England ,  and  by  them  were  called  Coh[ularesy 
Pratorias ,  Militares ,  Lf  Publicas.  In  the  Laws 
of  Edw.  the  Confefior,  it  appears  that  thefe  Pub- 
fck  Ways  had  the  Privilege  of  the  King’s  Peace. 
This  of  Watling-jlreet ,  or  otherwife  Werlam-Jlreet , 
(fee  Hoveden  part,  prior.  Annal.  Fol.  248.)  was 
made  from  Dover  to  London ,  thence  to  St.  Albans , 
Dunjlable ,  Towcejler ,  Atherftony  and  the  Severn , 
near  the  W rekin  in  Shrop[birey  extending  it  felf  to 
Angle  fey  in  Wales.  Anno  39  Eliz.  c.  2. 

The  fecond  of  thefe  Ways  is  called  Ikemild- 
Jlreet  ( ab  Lcenis)  and  reached  from  Southampton 
over  the  River  Ifis,  at  Newbridge  ;  thence  by 
Cambden  and  Litchfield ,  and  fo  over  the  DerWent 
by  Derby ,  thence  to  Bolfeover-Cafile ,  and  ends 
at  Tinmouth. 

The  third  was  called  the  Foffey  becaufe  in  fome 
Places  it  was  never  finifhed,  but  lies  as  a  large 
Ditch,  leading  from  Cornwall  thro’  Devon[hirey 
by  Tetbury,  near  Stow  in  the  Wold ,  and  befides 
Coventry  to  Leicejler ,  Newark ,  and  fo  to  Lincoln. 

The  fourth  was  called  Ermine ,  or  Erminage- 
Jlreet ,  beginning  at  St.  David’s  in  Wales,  and 
going  to  Southampton.  See  Hotting  [bed's  Chrcn. 
Vol.  1.  c.  19.  and  Henry  of  Huntingdon ,  Book  ra 
at  the  Beginning. 


WAVY,  in  Heraldry >  dignifies 
reprefenfing  the  Waves  rolling, 
which  the  .  French  call  Ondeey 
and  the  Latins ,  undulatus ,  undo- 
fusy  &c.  See  the  Efcutcheon. 


WAVE-S  of  the  Sea ,  or  any  Water .  Sir  Ifaac 
Newton  has  demonftrated.  Lib.  2.  Prop.  45.  Prin- 
cip.  That  their  Velocity  is  always  in  half  the  Ra¬ 
tio  of  their  Breadth ;  and.  t^aeir .  Breadth  is  eftima- 
ted  to  be  the  Diftance  between  the  two  Summits, 
or  top  Edges  of  any  two  Waves  ;  or  a  right  Line 
drawn  from  the  middle  of  one  FIollow  to  the 
middle  of  the  other.  ,  , 

Let  there  be  a  Pendulum,  whofe  Length  from 
the  Point  of  Sufpenfion  to  the  Centre  of  O folia¬ 
tion  fhall  be  the  Breadth  of  any  two  Waves ;  then 
while  the  Pendulum  makes  its  Ofcillations,  the 
Waves  will  pafs  over  a  Diftance  equal  to  their 
Breadth. 

Hence  he  concludes,  That  thofe  Waves  whofe 
Latitude  or  Breadth  is  3  -j-g  P  arifan  feet,  will  pafs 
over  a  Diftance  equal  to  their  Breadth  in  a  Se¬ 
cond  of  Time. , 

And  in  the  Time  of  one  Minute,  thefe  Waves 


will  run  183  j  Feet,  and  in  the  Space  of  an  Hour 
1 1 000  fuch  Feet  nearly. 

WAVESON,  is  the  Term  for  fuch  Goods  as, 
after  Shipwreck ,  do  appear  fwimming  on  the 

Waves.  * 

q  C  WAY 


W  E  I 


W  E  I 


WAY  of  a  Ship,  is  fometimes  the  fame  with  the 
Rake  or  Run  of  her  forward  or  aftward  on :  But  ’tis 
moftly  ufed  as  to  her  Sailing:  For  when  (he  goes 
a-pace,  they  fay,  Jhe  hath  a  good  Way ,  or  makes  a 
freih  Way.  Alfo,  when  they  keep  an  Account  how 
faft  fhe  fails  by  the  Log,  they  call  it  keeping  an 
Account  of  her  Way :  And  becaufe  moft  Ships  are 
apt  to  fall  a  little  to  Leeward  of  their  true  Courfe, 
they  always  in  calling  up  the  Log-board,  allow 
fomething  for  her  Leeward  Way ,  or  Lee-way, 
which  is  one  Point  or  more  according  to  her  Way 
of  Sailing. 

WAY  of  the  Rounds ,  in  Fortification,  is  a  Space 
left  for  the  Paflage  of  the  Rounds  between  the 
Rampart  and  the  Wall  of  a  Fortified  Town.  But 
it  is  not  fo  much  in  ufe,  becaufe  not  having  a  Pa¬ 
rapet  above  a  Foot  thick,  it  may  be  foon  over¬ 
thrown  by  the  Enemies  Cannon. 

WAY  WISER,  the  fame  with  Perambulator  ; 
which  fee. 

WEALD,  or  Weld,  is  a  Saxon  Word,  fignifying 
the  woody  part  of  a  Country :  As  the  Weald  of 
- Sujfex ,  and  of  Kent ,  in  the  Colled,  of  Statutes, 
14  Car.  II.  c.  6.  ’Tis  mif-printed,  as  ’tis  vulgarly 
pronounced,  the  Wild  of  Sufiex,  &c. 

WEAPON-SALVE  :  See  Armarium. 

WEAR,  a  Term  ufed  by  the  Seamen  for  bring¬ 
ing  a  Ship  to,  on  a  different  Tack. 

WEATHER-iLtf/T/,  Sea  Term ,  that  fide  of  a 
Ship  that  is  to  the  Windward. 

WEATHERING,  in  Sea  Language ,  a  doub¬ 
ling  or  getting  to  the  Windward  of  a  Point  or 
Place. 

WEATHER- COYLE ;  when  a  Ship  being  a 
Hull,  has  her  Head  brought  about,  fo  as  to  lie  that 
way  which  her  Stern  did  before,  without  loofingof 
any  Sail,  but  only  by  the  bearing  up  of  the  Helm, 
this  is  called  Weather-coyling  of  her. 

WEATHER-GAGE,  that  Ship  is  faid  to  have 
the  W rather- gage  of  another,  when  fhe  is  to  Wind¬ 
ward  of  her. 

WEIGHING-C^/r,  a  Machine  contrived  by 
Sanftorius ,  for  determining  the  Quantity  of  Food 
taken  at  a  Meal,  and  to  admonifh  the  Eater,  when 
he  had  eaten  his  Quantum. 

WEIGHING  an  Anchor ,  Sea  Phrafe ,  is  the 
drawing  up  the  Anchor  out  of  the  Ground  it  had 
been  call  into ;  in  order  to  fet  fail  or  quit  a  Port, 
Road  or  the  like.  . 

WEED,  in  the  Miners  Language,  is  the  Dege¬ 
neracy  of  a  Load  or  Vein  of  fine  Metal,  into  an 
ufelefs  Marchafite. 

WEDGE.  See  Cuneus. 

WEIGH  of  Cheefe,  Wool,  b'c.  Waga ,  alias 
Vaga ,  is  256  Pound  Weight  Averdupois  ;  for  by 
9  Hen.  VI.  c.  8.  a  Weigh  of  Cheefe  ought  to  con¬ 
tain  3  2  Cloves,  and  each  Clove  8  Pound  5  though 
fome  fay  but  7. 

WEIGHT ,  in  Phyficks ,  Gravity,  a  Quality  in 
natural  Bodies,  by  which  they  tend  downwards 
towards  the  Centre  of  the  Earth,  or  in  a  more 
general  Senfe,  a  Power  inherent  in  all  Bodies,  by 
which  they  tend  to  fome  common  Point,  called 
the  Centre  of  W light  or  Gravity ,  and  that  with  a 
greater  or  lefs  Velocity,  as  they  are  more  or  lefs 
denfe,  or  as  the  Medium  they  pafs  through  is 
more  or  lefs  rare. 

WEIGHT,  in  Mechanicks ,  is  any  thing  which 
is  to  be  raifed,  fuflained  or  moved  by  a  Machine 
or  any  other  thing  that  in  any  manner  refills  the 
Motion  to  be  produced  in  all  Machines  \  there  is 


a  natural  Ratio  between  the  Weight  and  the  mo¬ 
ving  Power.  If  the  Weight  be  increafed  the  Power 
mull  be  fo  too  ;  that  is,  the  Wheels,  isle,  are  to  be 
multiplied,  and  by  that  means  the  Time  increafed, 
or  the  Velocity  diminifhed 

WEIGHT  of  the  Air  :  See  Air.  Mr.  Recal¬ 
culates,  that  when  the  Mercury  in  the  common 
Barometer  Hands  at  30  Inches,  the  Weight  of  the 
whole  Atmofpherical  Column  of  Air,  incumbent 
on  an  Inch  Square  of  Space,  is  18  Pounds  |  Troy , 
or  1 5  Pounds  77  Averdupois. 

WEIGHTS,  in  ufe  in  England ,  are  chiefly  of 
two  forts:  One  called  Troy-weight ,  having  12 
Ounces  in  the  Pound  ;  and  by  this,  Jewels,  Silver, 
Gold,  Corn,  Bread,  and  all  Liquors  are  ufually 
weighed  ;  and  the  other  is  called  Averdupois ,  con¬ 
taining  1 6  Ounces  in  the  Pound ;  by  this  all  coarfe, 
drofly  waflable  Wares,  fuch  as  Grocery,  Pitch,  Tar, 
Rofin,  Wax,  Tallow,  Copper,  Tin,  Lead,  Iron, 
iAc.  are  weighed. 

Georg.  Agricola ,  in  his  Book  de  Ponder  thus 
Menfuris ,  calls  the  Pound  of  twelve  Ounces,  or 
the  Pound  Troy,  Libram  Medicam ,  which  we  re¬ 
tain  in  our  Apothecaries  Weight  (fee  the  Table 
of  it  under  Weights ,)  and  the  other  Pound  of  1 6 
Ounces,  he  calls  Libram  Civilem :  and  he  faith 
alfo,  that  Medica  &  Civilis  Libra  Numero  non 
Gravitate  Unci  arum  differ  unt. 

The  Original  of  all  our  Englijh  Weights  was 
a  Corn  of  Wheat,  gathered  out  of  the  middle  of 
the  Ear;  and  being  well  dried,  32  of  thefemade 
one  Penny-weight,  or  were  the  Weight  of  the 
Penny-Sterling  ;  twenty  of  thefe  Pence  or  Penny¬ 
weights,  were  to  make  an  Ounce,  and  twelve  fuch 
Ounces  made  the  Pound  T roy.  See  5 1  Hen.  III. 
31  Edw.  I.  and  12  Hen.  VII. 

But  in  latter  Times  it  was  thought  fufficient 
to  divide  the  aforefaid  Penny-weight  into  24  equal 
Parts,  which  came  to  be  called  Grains ,  being  tha 
fmalleft  Weight  now  in  common  Ufe  j  tho’  the 
Moneyers  fubdivide  the  Grain  thus: 


24  Blanks 
20  Periots 
24  Droits 
20  Mites 


1  Periot. 
1  Droite, 
1  Mite. 

1  Grain. 


WEIGHT  of  a  Cubick-Inch  of  fever al  Bodies. 


Mr.  Boyle  found  that  the  Weight  of  a  Cubick- 
Inch 

Of  Water  was  356  Grains. 

Of  Quickiilver  3580  Grains. 


Gold. 

Quickiilver. 

Lead. 

Silver. 

Copper. 

Hammered  Iron. 
Call  Iron. 

Tin. 

Marble. 

Common  Stones. 
Honey. 

Salt  Water. 
Freih  Water. 
Oil. 

Wheat. 

Dried  Oak. 


Weight . 

Magni¬ 

tude. 

Weight 

inWater 

Oz. 

9-91735 

0.10083 

9.33962 

7.93388 

0.12604 

7.35615 

6.16198 

0.16229 

5.58425 

5.50083 

0.18179 

4.92310 

4.81 342 

0.20776 

4.23569 

4.27715 

0.23380 

3.69942 

3.96321 

0.25258 

3.29048 

3.96694 

0.25208 

3.38921 

1.59631 

0.62644 

1. 01 858 

1.09835 

0.91045 

0.52062 

0.79339 

1.26042 

0.21566 

0.57773 

1.79490 

0.527  3 

1.77490 

0.47603 

2.10069 

0.37628 

2.65757 

0.40745 

2.45609 

The 
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The  Weight  of  bodies  on  the  Surface  of  the 
Planets. 


Suppofe 

it 


;4hhe  Sun£  'ooo°  l that  fr.ehCBody 


Earth  muft  weigh  012514 
\  Jupiter*  "  oo8o4i 
Of  A  Moon,  00630 

c  Saturn,  00536 

Weight  of  a  Cubick  Foot  of  fever  al  Bodies . 

Averdupois  Weight. 

Wheat  of  the  beft  fort, 

White  Oats, 

White  Peafe, 

Barley, 

Malt  two  Months  old. 

Field  Beans, 

Wheaten-meal  unfitted. 

Rye-meal  unfitted. 

Pump- water. 

Bay- fait, 

White  Sea-falt, 

Common  Sand, 

Newcajlle  Coal, 

Gravel, 

Wood- allies. 


lb. 

48 

29 

50 

4i 

3° 

50 

3i 

28 

62 

54 
43 
§5 
■  67 

109 

58 


07,. 

8 

8 

8 

2 

4 

8 

o 

o 

8 

( 

1 2 

4 
1 2 

5 
5 


o 

o 

o 

o 

o 

o 

o 

Q 

o 

o 

o 

o 

o 

o 

o 


Our  Excellent  Sir  Ifaac  Newton  faith,  he  found, 
by  moft  accurate  Experiments  on  Pendulums,  that 
Ihe  Quantity  of  Matter  in  Bodies,  is  always  pro¬ 
portionable  to  their  Weight. 

ihith  alfo,  That  the  Attrabiiones  Matrices,  or 
Weights  of  one  Sphere,  or  Globe,  to  another  at 
equal  Diftances  from  the  Centers,  are  as  the  attra¬ 
cting  and  attracted  Sphere  multiplied  into  one 
another ;  or  as  the  Produdt  of  thofe  two  Spheres. 
But  at  unequal  Diftances  from  the  Centers,  as 
thofe  Produds  divided  by  the  Squares  of  the  Di¬ 
ftances  between  the  Centers,  Prop.  76.  Carol. 
Lib.  1. 

A  Table  of  the. Foreign  Pound  Averdupois,  compared 
with  our  Pound  Englifh. 


London ,  «— 
Paris ,  — — 

Lyon , 

Bologn , 

Am/ter  darn , 
Antwerp , 

Leyden ,  - 

Lorain ,  - — 

Mechlin ,  — 
Middlebourg , 
Strafbourg,  - 
Bremen ,  — 

Cologn ,  - 

Frankfort ,  — 
Hamborough , 
Leipftck,  — — 
Norimberg ,  - 

Vienna ,  - ; 

Cajlile ,  - 
Lijbon ,  —  ■ . 
Gibraltar ,  -- 
Toledo ,  — — — 


The  Pound  Averdu¬ 
pois  into  1 00  Parts. 

- -  - - -  100 

—  -  •  -  0.93 

—  o.8j) 

-  0.9^ 

-  - -  0.98 

-  -  0.96 

-  — -  -  0.98 

- *  - 0.98 

-  - - *  0.98 

- - 0.93 

- - 0.94 

—  - 0.97 

—  — -  0.95 

-  - -  1. 15 

- - -  0.94 

- - -  0.83 

- -  0.99 

—  • — —  1.06 
-  1.03 

—  - -  1.00 


Rome , 

Bononia , 

Florence , 

Naples , 

Genoa , 

Mantua , 

Milan , 

Parma , 

V enice, 

Dantzick , 

Copenhagen , 

Prague ,  — 

Cairo, 

Canjlantincple , 

_  Averdupois  Weight ,  is  that  by  which  all  Phyfical 
Drugs,  Grocery,  Rofin,  Wax,  Pitch,  Tar,  Tal- 
low.  Soap,  Hemp,  and  all  things  that  have  Waite ; 
all  bafe  Metals  and  Minerals,  as  Iron,  Steel, 

wHahed110*  C°PPer’  A1°m’  Coperas> 


^  °f  Averdupois  Weight. 


Scruple. 


24 


Drachms. 

8  ; Ounces . 


384 


1 28 


43°°8  j  14336 


860160  28, 720 


1 6 


1792 


35840 


Pounds. 


1 1  2 


2240 


Hundreds. 
Tuns . 


zo 


Troy  Weight ,  is  that  by  which  Gold,  Silver, 
Jewels,  Amber,  Eleduaries,  Bread,  Corn  Li¬ 
quors,  Ac.  are  weighed  ;  and  from  this  Weight  all 
Meafures  of  wet  and  dry  Commodities  are  taken 

A  Table  of  Troy  Weight. 

J Grains . 

Penny-weight. 

i 

Ounces. 


24 


488 


5760 


20 


240 


1 2  |  Pounds . 


A  Tahle  °f  Apothecaries  Weight. 

Grains . ' 


20 


60 


[Scruples. 

Drachms. 
Ounces. 


480 

24 

8 

5700 

288 

96 

12  \Pounds. 


Foreign  Weight. 

Generally  three  forts  of  Weights  are  ufed  for 
Merchandize. 

*•  Weights  of  great  Content;  as  Hundreds, 
Kintals,  Centeners,  Talents,  Thoufands,  Weighs 
Skippounds,  Charges ,  Lifpounds,  Rooves,  &c.  ’ 

2.  Weights 


W  E  I 


2.  Weights  of  lefler  Content  i  as  Pounds,  Mina’s, 
Maneha,  Rotuli* 

3.  Small  Weights;  as  Ounces  of  1**  l8> 

20,  30,  lie.  to  the  Pound,  and  the  Subdivifions  of 

the  Ounce. 

Talents  of  the  Hebrews,  Greeks ,  are  feen  before. 
Cantars,  Centeners,  or  Kintals,  fometimes  wrote 
Quintals,  accounted  by  Merchants  as  Hundreds  , 
are  of  100,  iiz,  120,  125,  128,  132,  and  H° 

P°Weths,  or  Weys,  are  commonly  165  Pound, 
or  1  80  Pound,  or  200  Pound  and  7  for  *  Charge. 
Skippounds,  ufed  in  many  Places,  quafi  Shtppound, 
or  Skippond  ;  for  as  in  Italy ,  and  other  Countries, 
the  Carga,  Cargo ,  or  Charge ,  is  the  Loading  of  an 
Horfe  of  300  or  4°°  P°und  •.  is  the  SklPP°^d 
taken  for  the  Dividend  of  a  Laft  of  Corn  laden  n 
a  Ship.  Skippounds  are  of  3°°>  3zo>  34°,  and 


400  Pound  to  the  Skippound.  Cat  go  is  often 
taken  for  the  whole  Lading  or  Burthen  of  a  Ship. 

Li  (pounds,  of  1 5,  16,  and  fometimes  20  Pound 
to  the  Lifpound. 

Rooves,  or  Arrobas,  of  io,  20,  25,  3°>  and  4° 
Pound  to  the  Roove. 

Stone  of  6,  8,  14*  1 6,  18,  20,  21,  24,  32,  and 

40  Pound  to  fome  Stones. 

Poade  of  Ruffia,  by  Heylin  is  40  Pounds. 
Mixias,  is  commonly  underftood  to  be  10000 
Drachms,  of  8  to  an  Ounce,  and  1 2  Ounces  to 

a  Pound.  _  ,  . 

Seftertia’s  of  Cleopatra  in  Egypt ,  and  other 

Places  in  Africa,  were  two  Pounds  i,  for  50  Se¬ 
ftertia’s  make  125  Pound,  but  in  Lhracia  it  was 
but  2  l  of  a  Pound. 

Pound  is  divided  into  more  or  lefs  Ounces. 
Mark  Weight,  commonly  8  Ounces. 

Mark  Pound  1 6  Ounces,  that  is  2  Marks. 

Mina  Ptolemaica ,  1  7  Rotuli ,  or  1 8  Ounces,  or 
144  Drachms,  and  in  lefler  Diviiions  thus : 


Mina . 


Rotuli. 


Ounces. 


Drachms. 


18 


Ret  ulus 


f  2 


Ouhce. 


144 


96 


8 


Drachm. 


Scruple. 

Oboli . 

1  Sill  quads. 

Lupines !  or 

i  Carrats. 

I  1 

Aereoli. 

432 

864 

1 296 

2592 

6912 

288 

576 

864 

1728 

4608 

24 

48 

72 

144 

384 

3  r: 

6 

9 

18 

48 

Scruple. 

2 

3 

t  -  6 

16 

Oholus. 

i  u 

l  -  3 

8 

Lupine. 

2 

57 

C.i*  f 

-iCI 

Siliqua , 

2i 

♦ , : 

fy  ■#  vJ  \  • 

or 

Car  rat. 

Mane,  or  Maneh,  in  Arabia, "double  one  of  16  This  Romana,  and  is  indeed  of  Alexandria ,  the 
Ounces,  and  one  of  20  Ounces.  Pound  there. being  20  Ounces. 

That  called  Alialica ,  Bafaria ,  Alanfhalica ,  and  Rotulus  in  Arabia,  Syria,  Afia  Minor,  JEgypt, 
/Egyptia.  .  .  .  '  and  Venice,  reckoned  for  a  Pound,  is  thus  divided. 


Rotulus  ox  Pound. 


Sacbofi, 

or 

Ounces. 

Sextaries-,- 

or 

Cicles. 

Deniers 

or 

Aureos. 

Darching, 

or 

Drachms. 

Scruples 
or  — 
Garma. 

Dbolos , 

*  or 
Orloffs. 

Danings, 

or 

'  Lupines. 

Kirats , 

or 

S’iliquads. 

Aereolas, 

or 

Kejluffs. 

1 2 

24 

84 

96  ’  288 

576 

864 

1 728 

3456 

Sacros , 
Sack  os , 
or  ' 
Ounce. 

2 

7 

8 

24 

48 

72 

M4 

288 

Sex  t  ary. 

^  i. 

}2 

4 

12 

24 

36 

72 

144 

Cicle.  Denier, 

0  3  7 

-l6t  

7  io7 

20^ 

4i? 

yji 

Aureus , 

rfinniii  f 

Drachm, 

3 

6 

9 

i  8 

36 

Auda~  Darch- 

nakus.  ing  Alky, 
Oliginat. 

Scruple, 

Ci  firms 

2  • 

3 

6 

1 2 

- . ? 

or  Obolus , 

Kpn?ru>r  rSrtnfT 

ii 

3 

6 

»  ^  v  "JJ  > 

or 

'  >  Onnlaffht 

Daning, 

nr 

2 

4 

’  "  ■'  JC1  •  —Onatmff?  Danic 

- 

’  '  Lupine. 

Carrat , 
Kirat , 

2 

or 

Siliaua. 


Some 


4. 
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W  E  1 


Some  mention  the  Phyfick  Pound  at  Venice  to 
have  but  7  Drachms  in  the  Ounce. 

The  Lupines  at  Venice ,  called  Sextula’s ,  becaufe 
1  Ounce,  hath  72,  which  is  6  times  12. 

Every  Keftuff,  or  Aereolum  (or  Areolum)  is  the 
Weight  of  2  Barly-Corns,  fo  is  there  in  the  Rotu- 
lus  6912  Grains. 


The  Alexandrian  Pound  20  Ounces,  the  Ounce 
8  Scruples. 

The  Italian  Pound  -generally  is  divided  into  12 
Ounces,,  1  Qmce . into.  2  Staletv  and_  1  Stater 
into  4  Drachms*  fo  hath  1  Pound  24  Staters,  96 
Drachms. 

But  in  Phyfick;  there  and  in  other  Places,  thus. 


Pound. 


Ounces. 

Loots. 

Sizaynes 

or 

Siliquas. 

Drams. 

S  cruples. 

Gto&nj  Siliquas. 

Grains : 

.y  • 

1 2 

24 

48 

96 

288 

576 

1728' 

5,760 

- 

Ounce. 

2 

4 

8 

24 

48 

*44 

v  480 

Loot,. 

2. 

j  4' 

12 

24 

72 

240 

Sizayne ; 

2 

6 

12 

36 

1 20 

Siliqua. 

Dram. 

3 

6 

18 

60 

F3 

Scruple. 

2 

6- 

!  20 

i 

i 

Qbolus. 

3- 

10 

Siliqua. 

J  * 

A 


Spain ,  fome*  fay, -hath  a  Mina  Rom  ana,  which 
cantains  20  Ounces:  A  common  Pound  of  16 


Ounces,  and  a  Phyfick  Pound  of  12  Ounces,  each  as  fome  affirm,  9-ScrupJes. 


Ounce  divided  into  8  Drachms.  The  Ounce  of 
the  Toletan  Phyfick  Pound  excepted,  which  hath-* 


mam. 


Libra. 

5. 

Duels. 

Quar¬ 

terns. 

S/tftAf.J 

I"  ■>. 

2° 

60 

80 

1 20 

Libra. 

12. 

36 

48 

72 

5*  ! 

3 

4 

6. 

Duels. 

*‘7 

2 

Quar¬ 

terns. 

Sixths. 

160 


96 


Syrian 

Beans . 

240 


144 

1 2 


*1 


4 

3 


1 3 


Bean. 


€ 

Obolos. 

Carats. 

1 

Chaleos. 

G.rainse 

480 

960- 

2880 

5700. 

II52a 

£ 

288 

576 

1728 

345  6 

.6912  ■ 

> 

24 

48 

*44,- 

. 

288 

;  57^ 

8 

16 

f  t r 

.  48 

96 

,  *92 

6 

12 

36. 

72 

144- 

4 

8 

* 

24. 

.  •  • 

-  48 

96 

3 

6 

18 

3^ 

725 

2 

r*2t 

24^ 

481 

a 

2 

1 2 

1  24i 

Obolos. 

3 

6. 

12 

C'ayat. 

^  2 

4 

Chalcus 

2 

r  1 


' 

»n::0 

;  f'V-t  1 

'  ; 

.  #• 

,•  ,  j  /  \ 

v  I  1  'ft 
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The  comition  Pound  of  Spain. 


The  Phyfick  Pound  of  Lyons. 


Pound. 


Marks. 

Ounces. 

Drams. 

\ 

Adarmes , 

or 

Adarams. 

2 

t6 

218 

256 

Mark. 

8 

64 

1 28 

Ounce. 

8 

16 

Dram. 

2 

Pound. 


[ Ounces . 

Drams .j  Scruples. 

Grains. 

X  z 

L . 

96 

288 

os 

0 

Ounce. 

8 

24 

480 

Dram. 

3 

60 

Scruple. 

zo 

The  Phyfick  Pound  c/1  Toledo* 


Pound. 


Ounces. 

Drams. 

Scruples. 

Grains. 

1 2 

108 

324 

6480 

Ounce. 

9 

27 

540 

Dram. 

3 

60 

Scruples. 

20 

Pound  Weights  of  France. 

The  Weight  ufed  by  the  Merchants  for  the  molt 
part,  is  of  1 6  Ounces,  called  Livre  d’  Anvers,  tho’ 
in  fome  Places  but  14,  others  1 8  Ounces.  Cotgrave 
writes  the  Liure ,  or  Bund  de  Lyon ,  to  be  15 
Ounces,  that  de  Spaigne  but  14  Ounces,  and  di¬ 
vides  the  Pound  of  16  Ounces  into  30  Halfs,  64 
Sezaines,  i28Trefeaun,  256  Grofs,  5i2Demi- 
grofs.  And  the  Pound  ufed  by  the  Farriers ,  con- 
filling  of  1 2  Ounces,  into  90  Drams,  270  Scruples, 
540  Oboles. 

After  Malines ,  the  Ordinary,  or  Pound  com¬ 
monly  ufed  for  Merchants,  is  parted  thus. 

The  Pound  Weight  of  Paris. 


Pound. 


Ounces. 

Grofs. 

Scruples. 

Grains. 

16 

128 

384 

9216 

Ounce. 

8 

24 

576 

Grofs. 

3 

72 

Scruple. 


24 


Cotgrave  mentions  a  Weight  called  Sentule,  of  4 
Scruples ,  or  the  fixth  Part  of  1  Ounce. 

P ound  W tights  of  Germany. 

The  Pound  Weight  of  Vienna  in  Aultria. 


Pound. 


Ounces. 

Loots. 

Quints. 

Pennin. 

Grains. 

1 6 

32 

128 

512 

Ounce. 

2 

8 

32 

Loots. 

4 

r6 

t 

Quints. 

* 

Penn. 

25  1 

.  >v*\  , 

- J 

The  German  Phyfick  Pound ,  by  Allied. 


Pound 


Ounces. 

Drams .]  Scruples. 

Grains. 

1 2 

95 

288 

5760 

Ounce. 

8 

24 

480 

Dram. 

3 

60 

Scruple. 

20 

,  ,In fjhe  Low-Countries  they  ufe Pounds  of  1 2,  r, 
Ounces.  * 

At  Bruges  in  Flanders,  they  have  1  Pound  of  1 
Ounces,  and  1  Pound  of  r  6  Ounces ;  the  1  ooPoun 
of  r 6  Ounces  ,08  Pound  of  14  Ounces;  bi 
the  Ounces  of  14  to  the  Pound  are  the  heavief 
for  100  of  thefe  are  105  ±  Ounces  of  6  to  th 
Pound :  This  Pound  is  thus  divided. 


Pound. 


W  E  I 
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Pound J 


Ounces. 

Loots. 

Sizaines. 

Drams. 

16 

32 

64 

1 28 

Ounce. 

2 

4 

8 

Loot . 

2 

4 

Sizaine. 


Drachm  or  Quint. 

At  Antwerp  they  ufe  to  weigh  by  the  Hundred 
Pounds  even  Weight,  called  Suttle,  for  which  com¬ 
monly  at  the  Weigh-houfe  is  allow’d  ioi  Pound. 
A  Stone  is  8  Pound.  The  Skippound  300  Pound. 
The  Weigh  165  Pound.  The  Carga,  or  Charge, 
400  Pound,  which  is  two  Bales  of  203  Pound 
each,  for  an  Horfe  to  carry.  The  Pound  there  is 
*6  Ounces. 

This  100  Pound  of  Antwerp,  weigheth  in  the 
Places  following. 

1  3  Abbevile ,  94^  ib. 

2  n  Achri ,  17?.  Rotuli.  The  ioo,  a  Cantar 

Tambaran. 

<7138  Ordinary  Weight. 

Alaer,<  91  To  weigh  Steel,  Tin,  and 
C  Copper. 

1  8  Ailojl,  1 08  lb. 


7»  Mina sof 
or  Carto A}  '  n  , 
V  27  Rotuli,  of 


1 6  Oz.  to  the  Mina. 

,  _ _ ,  of  6  lb.  to  the  Rotuli. 

1  Pefo  is  i-§  Metallicum,  or  a  Drachm. 
50  Metallici  r  Mark.  Our  Mark  42 
Metallic;. 

Mufk  and  Amber  fold  by  this  Weight 
in  Egypt. 

2  11  Aleppo ,  22  Rotuli,  of  100  to  a  Cantar. 

1  Rotulus  is  60  Oz.  or  480  Meteca- 
los,  or  Drachms. 

1  Oz.  is  8  Metecalos,  or  Drachms. 

1  Drachm,  or  Metecalo,  is  ~  Pefa. 

10  Pefa’s  are  i  Onga,  ot  Ongia,  to 
weigh  Civet. 

2  1  Alex  f  108  of  19°  to  a  Can- 

andria ,  [  j^jjna>s  2Q  qz< 

AmericaMa-  S90  lb.  of  12  Oz.  to  the  lb. 

lien ,  t  36  Mina’s  Seftertias  of  30  Oz. 

1 1  A  man ,  as  Aleppo. 

8  Amflerdam ,  94  f  lb.  And  for  Silks  they  ufe 
the  Weight  of  Antwerp. 

7  Aquila ,  147  lb. 

3  Aquifmort ,  102  lb. 

<  78  Rotuli. 

j  1 144  Maires,  or  Minas. 

2  2  f"-  J. 48  Pound. 

’  y 936  Ounces,  or  Sachofi,  12  to  1 

(  Rotulus. 

3  1  Arcadia ,  92  lb.  and  83  lb.  for  Mavigetto. 

1  5  Archipelago ,  120  lb. 

✓  1 05  lb.  of  Oz.  to  the  lb. 

Armaria  bo-j  93  lb.  of  18  Oz.  uled  for  Silk  and 
na,  p  Copper. 

C  54  lb.  of  32  Oz-  Flefh  Weight. 

2  3  Armenia  j  130,  lb> 


4  Bref- 
lauy 


1 

2 

3 


i  4  Arra-  \  1 06  lb. 

gon ,  /  96  lb,  Great  Weight  for  Wooi. 

8  Arfchot ,  roo  lb.  all  one  with  Antwerp. 

8  Audenarde ,  or  Oudeuard,  no  lb« 

3  Avignon ,  tti  lb.  a  Centener  is  two  Frailes 
of  56  lb. 

4  Aujburgh ,  95  lb. 

8  Bergen  Xome ,  98  Jb. 

14  Barce-  9 6  lb.  Wooll  Weight. 

W?  ;  1  lb*  Common  Weight. 

’  C131  lb.  Salfron  Weight. 

4  Bafil ,  96  lb.  They  ufe  Centeners  of  100  Ib. 
1 20  lb.  and  1 3  2  lb. 

7  Bergamo ,  137  lb.  and  108  lb.  by  the  two 
Quintals. 

1  Bergen ,  96  lb.  but  uncertain  weighing  with 
a  Sling. 

4  Bibrach,  92  lb.  of  16  Oz.  to  1  lb.  as 
Jlance. 

1 1  Barutti ,  2 1  Rotuli. 

7  Bolognia ,  53  lb.  of  30  Oz.  to  weigh  Wax 
and  Wooll  by  Roovcs  of  1  lb. 

4  Burgoigne ,  as  Abbevile. 

c  128  lb.  Ordinary  Weight. 

4  Botfen,  <  91  lb.  To  weigh  Steel,  Tin,  and 
<1  Copper. 

3  Bourdeaux ,  as  Abbevile. 

120  lb.  by  the  Centener  of  24  lb. 
to  one  Stone,  and  five  Stone 
to  one  Centener,  and  5  ~  Stone 
to  the  Centener  of  132  lb.  there 
alfo  ufed. 

7  Brefcia ,  184  lb.  and  for  Venice  Gold  136  lb. 
r  1 00  lb. 

9.3  lb.  for  Butter  and  Cheefe,  the 
Stone  6  lb.  and  20  Stone  one 
Weigh  ;  but  Wooll  Weight  is 
108  lb.  weighed  by  Stones  of 
6  lb.  called  Nails,  or  Neils, 
18  Neils  to  the  Hundred,  45 
Neils  to  the  Weigh,  2 Weighs 
to  one  Pocket  of  Wooll.  Hunt 
fays,  18  Neils  is  144  lb.  of 
our  Wooll  Weight. 

8  Brufels ,  as  Arfchot. 

Bucca ,  44  Ocha’s. 

14  Burgos ,  93  Rotuli. 

1  Bur  fa,  88  Rotuli. 

4  Cabo  Verde ,  170  j  lb.  or  Rotuli ;  a  Quintal  is 

1 2 1  of  4  Rooves  of  3  2  lb. 

7  Calabria ,  147  lb. 

c  111  lb.  Ordinary  Weight. 

3  Calais,)  921b.  Merchants  Weight. 

/  1 1 4  lb  Engl Jb  W ooll  W eight. 

6  Calicut ,  80  Aracoles.  Malines,  p.  18,  men¬ 
tioning  the  Baccar,  or  Bahar,  at  Ca¬ 
licut ,  to  be  at  Lijbon  4  great  Quin¬ 
tals  of  1 1 2  lb.  to  the  Quintal,  and 
that  4  Quintals  are  480  Aracoles, 
that  is  1 20  Aracoles  for  1  Quintal  : 
And  again,  that  the  Bahar  is  20  Fa- 
racoles,  which  is  5  Quintals  at  Lif- 
bon  of  32  lb.  per  Roove ;  which  is 
not  well  to  be  underftood,  feeing 
the  great  Quintal  at  Lijbon  is  128  lb. 
or  4  Rooves  of  32  lb.  per  Roove  : 
Whereas  4  Quintals  of  1 1 2  lb.  is  but 
448  lb.  and  5  Quintals  of  7281b.  is 
640  lb.  unlefs  there  be  two  forts  of 
Bahars' at  Calicut,  one  of  48  Aracoles, 

and 


8  Bridges,  j 
or  Bruges A 
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7  Cremo¬ 
na 


and  another  of  zo  Faracoles.  Or  that 
the  Bahar  be  5  great  Quintals  at 
129  lb.  the  Quintal;  that  is  645  lb. 
for  fo  many  Pounds,  or  Portuguese 
Rotuly,arein  480  Aracoles,  for  100  lb. 
of  Antwerp^  which  anfwer  to  107  \  lb. 
of  Portugal  Weight  by  his  own  Con- 
ceflion  in  the  fame  Page  a  little  be¬ 
fore. 

3  Canary-ljlands ,  107  lb.  as  Sevil.  1 

r  138  lb.  for  Gold-Thread. 

5  Candid)}  89  Rotuli,  whereof  a  100  is  a  1 
l  Cantar,  or  Quintal. 

7  Carpi ,  as  Aquila. 

14  Cajlile ,  ioz  lb. 

Cataio ,  87  Rotuli,  r  00  to  a  Cantar. 

7  Cenfena ,  as  Bergamo. 

4  Collen ,  93  f  lb. 

7  as  Aquila. 

9  C  oning Jberg,  125  lb.  which  is  a  Centener.  A 
Laft  of  Wheat  there  5200  lb.  a  Stone 
40  lb.  a  Skippound  10  Stone,  that  is 
400  lb. 

1  4  Conjlance ,  92  lb.  of  16  Ounces,  or  32  Loot: 

Some  by  the  Centener  of  1 00  lb.  and  1 
fome  of  1 20  lb. 

1  5  Con/lan-\  87  f  Rotuli,  100  to  a  Cantar. 

tinopleji  39  Ochaa,  Hunt  writes  it  Cobaa. 

1  1  Copenhagen ,  2  £  Metallici,  which  is  their 

r.  Drachm,  makes  3  of  ours. 

1  ,1  Copenhagen ,  96  lb.  There  the  Centener  is 

n  2  lb.  A  Stone  is  1  o  lb.  A  Skip- 
pound  32  Stone,  or  20  Lifpound  of 
16  Markpound,  which  is  a  Skip- 
pound,  or  320  lb. 

1  c  CV/h  J  97  lb.  Great  Weight. 

1  5  Loiju,  ,  5  lb>  Small  Weight. 

1  8  Cortrycke ,  as  Audenarde. 

1  3  Cracow ,  124  lb.  The  Centener  there  is 

1 36  lb. 

1  7  Crema,  as  Aquila. 

14 3  lb.  of  12  Oz.  moft  ufed. 

132  lb.  of  12  Oz.  being  13  Oz.  of 

the  other. 

60  lb.  of  28  Oz.  to  the  lb.  ufed  for 
Flefh. 

2  1  Cyprus ,  204  Rotuli,  1 00  to  the  Cantar. 

2  1 1  Damafcus ,  26  Rotuli.  There  1  Cantar  is 

5  Zurli,  or  Stone ;  and  1  Stone  20 
Rotuli;  1  Rivola  is  225  lb.  Antwerp. 

1  9  Dantzick ,  120  lb.  There  one  Laft  of  Wheat 
4528  lb.  The  Laft  of  Rye  4245  lb. 

1  Skippound  340  lb.  of  10  great 
Stone,  1  Skippound  320  lb.  of  20 
Lifpound.  r  Centener  125  lb.  1 
Stone  for  Spices  24  lb.  1  Great 
Stone  for  Grofs- Wares  34  lb.  1  Lif¬ 
pound  16  Mark  Pound. 

1  3  Diepe ,  as  Abbevile. 

1  8  Dixmude,  as  Ailoji. 

1  8  Doway ,  as  Audenarde. 

and  in  Ire-)  9 1  2  lb.  by  the  Great  Hundred. 

land  gene- r  |  fo.  Subtle  Weight. 

rally.  j 

'  ?6  1K  and  103  lb-  ifor"2  Ib- 

i  4  Erjurd,  85  lb.  as  at  Vienna. 

1  7  Faenza,  132.1b. 


1  7  Genes,  or  Ge¬ 

noa, 

1  7  Geneva , 


2  /Vz ,  or  FcJJe,  96  lb.  wrote  Ft  a  s, 

and  noted  as  in  Portugal; 

7  Ferrara ,  as  Bergamo. 

Fio ,  96  |  Rotuli,  or  Scutarii. 

7  Fiume ,  as  Venice. 

8  Flanders ,  1 1  o  lb.  for  the  moft  part. 

7  Florence ,  125  lb.  of  12  Oz.  to  the  lb. 

1  Forfori ,  65  Rotuli. 

7  Forli,  as  Aquila. 

3  France,  generally  1 1 1  lb.  except  herein  ex¬ 
cepted. 

4  Fronhfort,  Bafil 

i  4  bnburg ,  y 

1  8  Ghent,  as  Ailoji. 

1  8  Guelderland)  99  lb.  The  places  herein  ex¬ 

cepted. 

by  Rooves,  to  a  Quintal  of  4, 
Rooves,  4  lb.  and  over. 

1 1  o  lb.  a  Quintal,  of  Pepper. 

1 14  lb.  a  Quintal  of  Ginger. 
io2  lb.  Weight  for  Spice.  A 
Carga  is  270  lb.  Small  weight. 
C_  85  lb.  Great  weight. 

4  Germany ,  a  Centener.  of  the  fmall  Weights 
is  100  lb.  of  the  great  120  lb.  and 
132  lb;  The  Centener  of  120  lb.  is 
5  Stone,  of  24  lb.  per  Stone; 

6  Goa,  as  Portugal ,  by  Quintals,  Arrobes,  or 
Rooves,  Gtc.  They  have  alfo  another 
Weight,  called  Mao,  which  fignifieth 
the  Hand,  and  weigheth  iz  lb.  is  ufed 
for  Butter,  Honey,  Sugar,  &c.  in  the 
Portugal  Dominions. 

14.  Granada,  as  Armaria  bona .. 

4  Guinea ,  as  Cabo  Verde. 

1  Hamburgh,  96  lb.  The  Centener  120  lb. 
of  12  Stone,  1  Stone  10  lb.  A  Lif¬ 
pound  15  lb.  and  20.  Lifpound  1  Skip- 
pound. 

4  Heidelburgh,  as  Bafil. 

4  Hertogenbojh ,  as  Arfchot . 

8  Holland,  as  Guelderland. 

8  Huljl ,  as  Ailoji. 

8  Tpre,  as  Ailoji. 

7  Iftria ,  as  Venice. 

5  Laarta  87  Rotuli  100  to  a  Cantar. 

5  Laconia,  5  *3  8  lb. 

I  781  Rotuli. 

7  Lanfan,  as  Bergamo. 

5  Lavalona ,  13 1  lb. 

4  Leon ,  109  lb. 

5  Lepanto ,  ^  25  Rotuj^  l  Rotuius  5 

4  Leipfick ,  as  Bafil. 

1  o  Lijbon  :  See  Calicut. 

8  Life,  as  Audenard. 

(9*2  lb-  Grofs  Weight  of  the 
8  London, and 3  Kintal  Weight  iiz  lb. 
all  England )  104  lb.  Subtle  Weight. 

^  1 89  |  Marks  of  8  Oz.  Troy. 

8  Louvain ,  as  Arfchot. 

1  Lubeck,  as  Copenhagen. 

7  Luca,  as  Aquila. 


W  E  I 


W  E  I 


I 

I 

I 

1 

2 
I 
I 
I 
I 


1 

I 

I 

I 

I 


rioo  lb.  Ordinary  Weight.  A  Cen- 
tener  is  1 1 2  lb. 

1  oz  lb.  Almerick,  or  Weight  of 
Geneva  for  Spices,  abating  8  lb. 

3  Lyons ,  4  per  Cent. 

94  $  lb.  by  the  King’s  Weight 
■  to  pay  Cuftom  by.  A  Quintal 
is  100  lb.  A  Charge  3001b.  A 
L  Somme  400  lb. 

3  Aledera,  as  Cab  a  Verdo. 

8  Alalines ,  or  Mechlin,  as  Arfchot. 

7  Alantua ,  as  Aquila. 

3  Alar  fellies,  hi  lb. 

2  Maroco ,  or  Morocco ,  as  Cabe  Verdo. 

1 4  Ale  din  a  del  Camp  or  as  Cajlile. 

9  Melvin ,  1241b.  TheLaftof  Wheat  5  200  lb. 

The  Skippound  and  Stone,  as  Con- 
ingfberg. 

i  1 00  lb.  of  16  Oz.  to  the  lb.  which 
\  is  the  Princes  Weight,  called 

4  Meyfeh,  \  Zigojlatica. 

')  96  lb.  Merchants  Weight. 

C  1 84  lb.  of  1 2  Oz.  to  the  lb. 

7  Milan ,  as  Cremona. 

3  Mirabel ,  as  Aquifmort. 

7  Mirandula ,  as  Aquila. 

7  Modena ,  as  Faenzo. 

7  Molucco ,  88  Rotuli,  112  a  Cantar. 

3  Montpelier ,  as  Avignon. 

4  Munchen ,  as  Aufburg. 

7  Naples ,  1  20  lb.  and  for  Venice  Gold  134  lb. 

15  Nareca ,  120  lb.  A  Lifpound,  or  Stone,  is 

20  lb.  and  20  Lifpound  a  Skip- 
pound,  that  is  400  lb.  ufed  for 
Rye,  but  for  Wheat  but  350  lb. 
to  a  Skippound. 

7  Nicofia ,  or  Nicbofa ,  as  Archipelago. 

5  Negropont ,  1191b.  x 

4  Nurenburg ,  as  Conflance.  \ 

4  Norlingen ,  as  Aufburg. 

4  Offen,  or  Buda ,  as 

94  Rotuli,  1  Cantar  5  Rooves,  1 
1  Roove  20  Rotuli. 

138  lb.  for  Spices,  1  Cantar  4 
’Rooves. 

50  Rotuli  for  Corn,  1  Cantar  6 
Rotuli.  *  1 

61  Rotuli  for  Cotton- wool,  1  Can¬ 
tar.  15  Rotuli. 

7  Otranto ,?  -nn 

]  Padua,  \3*BerZamo- 
3  Paris ,  93  lb.  accounting  4  Quarters  of  25  lb. 

to  the  Hundred. 

7  Parma ,  as  Aquila. 


'as  Faenza. 


3  2  Ora»,  « 


1 

j 

1 

1 

1 

1 

j 


4  Pajfau ,  87  lb. 

7  Pavia ,  as  Cremona. 

7  Pifa,  as  Venice. 

6  Piedmont ,  <>  , 

7  Plaiffance,  5  as 

4  Pofen ,  as  Brefau. 

8  Popering ,  as  Ailojl. 

10  Portugal,  107-j  Rotuli,  or  Araters.  The 
great  Quintal  is  128  lb.  of  4 
Rooves,  1  Roove  32  lb.  The 
fmall  Quintal  is  112  lb.  of  4 
Rooves,  1  Roove  28  lb.  The 
Quintal  of  Wax  168  lb.  which 
is  i  7  Quintal  of  122  lb.  of  4 
Rooves  of  42  lb.  the  Roove. 

Vot.  II. 


1 

1 

3 

2 


4  Prague ,  as 
7  Puglia ,  as  Calabria. 

y  Raguza ,  } 

7  %  R  avia  no, 

t  Ravenna ,  ,  .  , 

7  Rechanati ,  137  ]b.  but  to  Gold-thread,  but 
n  2  lb. 

4  Regenjbourg ,  as  Paffau. 

15  120  lb.  which  is  a  Centener.  The 

Skippound  there  is  400  lb. 

1  Rhodes ,  19!  Rotuli,  a  Cantar  is  100  lb. 

9  120  lb.  a  Lifpound  is  20  lb.  and  20 

Lifpound  a  Skippound. 

7  Rimano ,  as  Faenza. 

3  Roche/,  111  lb.  and  119  lb.  by  the  fmall 

Weight. 

7  Romagna,  as  Naples. 

t  9 1  lb.  by  the  according 

$  ie^«,  or  J  as  at 

A  94 q:  lb.  by  the  Ordinary  Weight, 
L  and  4  lb.  />*r  Cent. 

4  Saltz-  5  1 1 1  lb.  fmall  Weight. 
bourg,  c  83  lb.  great  Weight. 

3  St.  Antoine ,  127  lb. 

8  St.  Omar,  as  Audenarde. 

3  St.  Thomas ,  as 

14  Saragoffa,  1 1 2  lb.  And  the  fmall  Quintal 
13 1  lb. 

7  Savoy ,  r  ^  fmalj  Wejght> 

4  Saxony ,  as  Met  fen. 

1  SV/A7,  as  Antwerp,  320  lb.  is  there  a 
,  pound. 

1  *SYzb,  as  Tub. 

13  Sequia ,  as  Venice . 

SThe  great  Quintal  is  144  of  4 
Rooves  of  36  lb. 

i44Vw7,07lb.<'The'e&rQ-Tta,,LS  120  lb-  of 
\  4  Kooves  or  30  lb. 

/The  fmall  Quintal  is  1 12  lb.  of 

4  Rooves  of  2  8  lb. 

7  Cicilia  152  lb.  of  12  Oz.perVo. 

61  Rotuli  of  30  Oz.  is  a  Cantar 

of  24  Seftertio’s. 

54  Rotuli  for  Flefh  by  Talents 
of  1 2  Seftertio’s,  is  30  Rotuli, 

7  Si  left  a,  as  Brefaw. 


3 

2 

1 

1 

3 

1 

1 

1 

1 

3 

2 


1  1 3  Spoleto ,  as  Venice. 

1  4  Spires,  as  Bibrach. 

1  4  96  lb.  The  fmall  Stone  10  lb.  The 

great  Stone  21  lb. 

The  Centener  1 1 2  lb. 

1  15  Stockholm  120  lb.  The  Skippound  320  lb. 
and  alfo  340  lb. 

The  Centener  120  lb.  The  Stone 
10  lb  . 

1  4  Straelfond  92  lb.  The  Stone  10  lb.  and  the 

Lifpound  16  lb. 

2  Situs,  or  Sus,  or  Fez. 

11  Syria  156  Mina’s,  a  Mina  100  Drachms. 

8  Tergos  107  lb. 

3  Thouloufe,  as  Avignon. 

2  Thunes,  or  Tunis,  63  Rotuli. 

9  Thoren  120  lb.  The  Stone  is  24  lb. 

8  Tour  nay,  as  Ailojl. 

7  Trevifo,  as  Bergamo. 

7  Trie  A  e ,  as  Venice. 

2  Tripoli ,  as  Tunis. 
i  1  Tripoli  26  5  lb. 

9  E  114 


I  I 


4  Valentia, 


06  lb.  by  Quintals  of  4  Rooves 
of  30  lb.  for  Spices. 

34  by  Quintals  of  4  Rooves  of 
36  lb. 

The  fmall  Carga  is  3 60  lb.  tbat  tliree 
Quintals  of  1 20  lb. 

The  great  Carga  is  432  lb.  that  is,  three 

Quintals  of  1 44  lb. 

r98  *  lb.  Great  Weight,  called  Ala 
Grojfa ,  ufed  for  Flefh,  Butter, 
Cheefe,  Leather,  Dates,  Yarn, 
Copper,  Thread,  Iron,  Oil, 

7  Venice,  4  Brimftone  and  Wool. 

*  * 

150  lb.  Small  Weight  of  12  Oz. 
called  Ala  Sotile ,  moft  ufed  for 
L  all  Merchandize. 

An  Ounce  is  8  Safli,  a  Safli  24  Carrats,  1  Car- 
rat  4  Grains.  They  alfo  account  by  Thoufands, 
&c.  with  Allowance  of  2  lb.  per  Cent,  in  the  C li¬ 
ft om-houfe. 

1  Thoufand  40  Mixti,  1  Mixti  25  lb. 

1  Carga  400  lb.  1  Starre  220  lb.  TheStarre 
is  menfural.  Starres  for  Corn  130  lb.  Gin¬ 
ger  180  lb.  Raifon,  2601b.  TheStarre  con¬ 
tains  54  Pottles  of  Wine  at  Antwerp. 


4  Vienna  85  lb.  as  at  Erfurd ;  where  alfo  a 
Somme  of  Quickfilver  is  275  lb. 

14  Villaco ,  as  Vellica ,  80  lb. 

4  Vim ,  as  Bafil. 

^  65  Rotuli  for  Cotton. 

2  Una,  ^  75  Rotuli  for  Spices. 

C  94  Rotuli  for  Corn. 

7  Ur  bin,  as  Bergamo. 

Walloons  Country,  as  Allojl. 

8  Walfland,  as  Guelderland . 

9  Wilde,  as  Riga. 

4  Wife l,  as  Aufburgh. 

1  Zaidin  77  Rotuli. 

8  Z eland,  as  Guelderland. 

1  Zeroi  50  Rotuli. 

8  Zuricb-zee  100  lb. 


Foreign  Weights  for  Money. 

In  Florence  they  ufe  a  Weight  for  Gold  and  Sil¬ 
ver  ;  and  at  Geneva  for  Silver,  called  a  Pound,  of 
12  Oz.  1  Oz.  is  24  Deniers,  and  1  Denier  is  24 
Grains  :  So  is  their  6912  Grains  in  the  Pound. 

In  Naples,  their  Pound  is  likewife  divided  into 
1 2  Ounces,  and  every  Ounce  into  8  Odiany,  or 
Adtavos. 

The  Mark  Weight  is  ufed  in  many  other  Places, 
and  at  Antwerp  containeth  8  Ounces,  and  is 
heavier  than  their  ordinary  Pound  by  5  upon  the 
Hundred,  as  Malines  faith. 


7  Verona  90  lb.  And  for  Gold-thread  143  lb. 

This  Mark  is  divided  in  a  double  Manner. 


( 1 )  Mark, 


Ounces. 

Englijh. 

Grains. 

8 

160 

5120 

Ounce. 

20 

640 

J  ' 

Englijh. 

32 

— 

( 1 )  Marl, 


Ounces. 

Penny¬ 

weights 

Grains. 

8 

192 

4608 

Ounce. 

24 

576 

Penny- 

24 

weight. 

The  Mark  Weights  of  feme  other  Places  fubdivided. 

FRANCE. 


Marl. 


O 


Ounces. 

GroJJes. 

|  . 

Deniers.  Grains. 

Primes, 

or 

Garods. 

Seconds. 

1,  , 

Percies , 

or 

Malloquen. 

8 

64 

192 

-a 

C\ 

0 

00 

i 10592 

2654208  | 

63700992 

Ounce. 

8 

24 

576 

13824 

33*776 

7962624 

Grofs. 

3 

72 

1728 

41472 

995328 

Denier. 

24 

576 

1 3824 

33*776 

Grain. 

24 

576 

*3824 

.  10  t'  iVUiv>  l  \  r.  '  j  to 

Garob, 

nr 

24 

576 

Prime. 

Second. 

24 

In 
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In  France, that  Ounce  is  alio  divided  into 

Dantzicl  in  Poland. 


Marl. 


Ounces . 

Pence. 

Hellers. 

8 

256 

512 

Ounce. 

32 

64 

Penny. 

2 

Geneva  for  Gold. 


Mark. 


Ounces,  j. Denier s . 

Grains. 

8 

192 

4608 

Ounce. 

24 

576 

Denier. 

24 

Meifen  in  Saxony. 


Marl. 


Ounces. 

Deniers. 

Grains , 
or 

Momenta . 

8 

192 

4608 

Ounce. 

24 

576 

-  - 

Denier 

or 

24  • 

Penny. 

Portugal. 


Marl. 


Ounces. 

» *■  Y 

Offavos, 

,  or 
Oitavos. 

Great' 

Grain. 

8 

_  T  t'  l 

64 

288 

Ounce. 

8 

36 

Oblavo, 

or 

Oitavo. 

47 

J  -ts. 

lV 

-*  u 


Nurenburgh  in  Germany. 


\ 


Marl. 


or 

Nummulus. 


2Carrats?and  eyeryCarrat  into  iaGrains. 

Venice. 


Marl. 


Ounces. 

Silicos 

or 

Quarts. 

Siliquas , 

or 

Carrats. 

Grains. 

8 

32 

1151 

4608 

Ounce. 

4 

144 

576 

Silico, 

36 

144 

or 

Quart. 

Siliquas , 

or 

4 

Car  rat. 

I  .  |  f 

Spain.  Gold.- 


Marl. 


Ounces. 

Cajlel-  1 

la  nos. 

Tomines. 

Grains. 

8 

5° 

400 

4800 

Ounce. 

6.S 

5° 

600 

Cajlel- 

lano. 

8 

96 

To  mine. 

12 

Spain.  Silver. 


Drams , 

1  "  ■ 

v x 
e  •  1 

Marl. 

s  X  M-.  v  y  .  , 

Ounces. 

or 

Oftavo. 

Grains. 

8 

64 

4800 

mA  t  1  „i.r- 

-  1 

Ounce. 

mi 

8 

600 

....  *  •-  -^'4  a  »  l  / 

wl  r  I  t./ 

*  C  ' .  !  V 

*  .  .  i 

Dram, 

or 

75 

Oftavo. 

Rome. 


Mark. 


Ounces. 

Loots. 

Quints. 

Primes. ;  Setertios. 

8 

1 6 

64 

256  j 

1 024 

Ounce. 

2 

8 

32  | 

1 28 

Loot. 

* 

16  1 

64 

Quint. 

4 

16 

Pennyl — 

4 

Ounces. 

Drams. 

Scru¬ 

ples. 

Obolos. 

Sili¬ 

quas. 

Primi, 

or 

Grains. 

8 

64 

192 

00 

1152 

4608 

Ounce. 

8 

24 

48 

144 

576 

Dram. 

3 

6 

18 

72 

Scru- 

2 

6 

24 

JV 1  +■  • 

Obolus. 

3 

-  12  1 

£ 

4 
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Roman  Libra,  by  Malines. 


Libra 


The  Ton  of  Gold  in  Latin,  Tina,  feu  Tonna ,  by 
fome  called  Roman  j  but  by  Aljled ,  German ,  is 
thus  divided. 


Ton  of 
Gold. 


Pounds.  \Marks. 

Ounces.  |  Loots. 

Drams. 

78*4 

1562! 

12500  |  25000 

rooooo 

Pound. 

2 

16  32 

1  28 

Mark. 

8  *6 

64 

1 

Ounce.  2 

8 

Loot . 

4 

Scotland  divides  their  Pound  into  24  Deniers, 
1  Denier  24  Primes,  1  Prime  24  Seconds,  1  Se¬ 
cond  24  Thirds,  1  Third  24  Fourths,  &c. 

The  Correfpondency  of  100  Marks  of  Antwerp,  to 
the  Places  following. 


Aider 
1  Egypt 
Africa 
7  Ancona 
7  Aquila 
4  Ausburgb 
4  B amber ghi. 
4  Bavaria  - 
4  Bohemia 
4  Brefaw 
t4  Burgas 
7  Calabria 
:4  Catalonia 


76  i  lb. 

94  Belles 
87  Marks 
103  i  Marks 
71  lb. 

1 05  fy  Marks. 

103  |  Marks 

87  Marks 
1 2 1  4  Marks 
1 1 6  f  Marks 
76  £  lb. 

1 00  Marks. 


1 

1 

1 

1 


I  2 

84 

162 

336 

840 

3320 

504° 

I 

r  ft 

b 

5 

Sa 

Co 

% 

% 

As 

Ci 

54, 

Co 

* 

I 

I 

• 

. 

Ci 

*^4 . 

s* 

*0 

.  S* 

Cl 

is 

Co 

I 

♦si 

• 

• 

I 

8 

1 

I 

1 


1 

4 


2 

4 


4  Cologn 

5  Con/iantinople 
7  Crema 

9  Dantzick  ? 

4  Erfurd  S 
7  Florence 
4  Franconia 
4  Frankford 
4  Friburgh 

7  fbr^W 

7  Geneva  as 
and  Lyons 
7  Gracia 
4  Hungary 
4  Leipfick 
z  London 


1  3  Lyons 


1  4  Ments 

*  4  Meifen 

*  7  Millan 

1  7  Naples 

2  '  ' T 


/  *  ¥  **i'M'* 

6  Narfmga 
4  Nurenburgh 

/l  C  A  /r*.. f 


cuuur  gu 

2  JVw<2  Spagnia 

1  3  Paris,  as 

9  Perfia 

3  Pm* 

1  7  Piedmont 

1  7  Puglia 

7  Uw 

4 
14 

Trevers ,  or  Triers 
7  Trev  ifo 
7  Turin 

2^. Turkey 

7  Venice 
7  Verona 
7  Vicenza 
4  Vienna 

.  r  77™ 


* 


1 05  yf  Marks 
87  Marks 
103  4  Marks 

*05  4  Marks 
72  lb. 

1 03  4  Marks 
105  74  Marks 
103  4  Marks 
1 1 6  Marks 
77  Marks  lb. 


*05  74  Marks 
87  Marks 
105  74  Marks 
89  f  lb. 

1 12  Marks,  Merchants 
Weight 

*02  7  Marks, Merchants 
Weight.  The  King’s 
Weight, 

*05  7?  Marks 

79  i  lb. 

87  Marks 
*03  £  Marks 
8  7  2  Marks 

87  Mina’s 
87  2  Marks 
99  Marks 
76  f  lb. 

*°3  4  Marks 
1 05  Tf  Marks 
107  Marks 
*05  74  Marks 
*03  4  Marks 
99  Marks 

87  Marks 

103  4  Marks 

1 05  74  Marks 
87  Marks 
1 05  74  Marks  ’ 

103  4  Marks. 


\ 
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A  Table  of  Grecian  Attick  Weights’ 


Talent. 


Greater. 

LeJJer. 


Pounds 

Minas. 

^  1  Drams 

°mces  \Dra- 
Unnas ■  'chmas. 

r  1 

Scruples 

Gram- 

mata. 

Obolos. 

1 Lupines  Kiratias  Aereolas 
Termes.Siliquas.  Chalkos. 

Grains.'  Minutes 
Si  tars.  Leptos. 

1  1 

80 

60 

1 000 

750 

8000 

6000 

24000 

1 8000 

48000 

36000 

72000  :i44ooo  288000 
54000  ji  08000  216000 

576000 

432000 

201 6000 

1 5 1 2000 

f New 
1 0ld. 
a 

12  £ 

9  s 

100 

7,5  . 

300 

22c 

600 

450 

900 

675 

1 800 

*350 

3600 

2700 

0  0 

0  0 

N  Tj- 

25200 
i  8900 

I*™?" 

Vncia 

8 

48 

72 

144 

288 

576 

2016 

Kjunie. 

b 

Drach. 

3 

6 

V  1 

9 

18  j  36 

72 

252 

JLJ1  uin% 

C 

Grain- 

2 

3  , 

6  |  12 

24 

84 

7/ia 

Scruple 

d 

Obolus.  |  1.  £ 

3  l  0 

I  2 

42 

e  T her  me 

2  |  4 

8 

28 

JUUftUC,  " 

f  Siliqua 
Kir  at  ion. 

g 

z. 

4 

1 4 

Chalkus 

Apr  nil  it 

2 

7 

h 

• 

Sitar 

Grain. 

3£ 

jiii 


.d. 


Grecian  Phyfical  Weights. 

•'  ■  ft  •  ■  ■  -  /•  rrnh  9 


a  a 


Uncias. 

Ounces. 

Dra¬ 

chmas. 

Drams. 

Scruples. 
Gram - 
mata. 

1  1  . 

0  bobs}  Lupines. 

;  ’"1  "l  1 

Carobfeeds. 

Keratias. 

Siliquas. 

Aerola. 

Chalkos. 

L  1  L» 1  -  •  a. 

Grains. 

Sitars. 

,  V  -j  -'-J'* 

Minutes. 

Leptas. 

16 

\  12 

128 

96 

384 

288 

768 

576 

1152 

864 

2304 

1728 

4608 

3456 

9216 

691 2 

32256 

24192 

Vncia. 

Ounce. 

8 

24 

*  *  ,  .  T\ 

48 

72 

144 

.288 

576 

2016 

Drach. 

3  . 

,  $ 

9 

18 

36 

72 

252 

Gramma. 

i  f 

3 

6 

1 2 

24 

f 

84 

$ciuyie. 

1  '  j  i  ->noiJn^m  liar 

Obolus. 

•  # 

1  £ 

3 

6 

12 

42 

»  >  1  ,  .■  1  i 

*  ^ 

4.  V  /  l 

V*  J  i 

Lupine. 

-•>  2 

r  4 

8 

2  8 

Siliqua. 

Kerntinn 

2 

4 

14 

Carobfeed.  Chalkus. 

JEreolum. 

0  0  X  '  ,  ^  •  .-'jfn  jtoc  ;  f 

2 

7 

Sitar. 

Grain. 

3  £ 

*  v>  W  ^  4+ 
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Grecian 
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Grecian  Hippatrical  or  Farriers  Weights. 


Mina . 

Litra. 

Ounces. 

Dena- 

rions. 

DrarnA )ru 

1 pies . 

Obolos. 

*5 

• 

OO 

ocf* 

1 

I  I  2  2 

3373 

675 

1 2 

67  f 

9O 

270 

54° 

a  a  a  Ounce. 

5  i 

H 

22  i 

45 

,  , 

Dena- 

1 1 

4 

8 

-  - 

bb 

Dram. 

cc 

3 

Scru¬ 

ple. 

h  6 

2 

a.  The  ]i'fina  of  100  t)rachms  is  called  Solon's 
Mina,  becaule  thought  to  be  continued  by  him 
fometime  turned  into  Latin  by  Mina ,  often  by  Li¬ 
bra ,  tho’  Libra  be  4  Drachms  lighter,  the  Roman 
Libra  being  but  96  Attick  Drachms.  The  old 
Mina  of  75  Drachms,  nowabfolete,  for  Memory 
fake,  hath  found  Room  in  this  Table. 

aa.  The  Phyficians,  as  by  Diofcordes  and  Galen 
appears,  ufea  a  Mina ,  or  Pound  of  1 6  Ounces,  and 
a  Litra  or  other  Found  of  r  2  Ounces,  conceived 
all  one  with  the  Roman  Libra ,  confiding  of  96 
Drachms,  as  they  did  ;  and  by  Interpreters  com¬ 
monly  rendred  Libra,  and  feldom  or  never  Mina  j 
and  Mina ,  and  Litra ,  as  alfo  Libra  commonly 
englifhed  a  Pound. 

a  a  a.  The  Hippiatricks  had  &  Mina  of  1 5  Ounces, 
and  a  Lit  era  of  1 2. 

b.  Oungia ,  in  Latin  Uncia,  muft  not  be  taken 
for  our  Ounce,  but  for  one  of  their  Ounces,  arifing 
by  the  Divifion  of  their  Pound  into  Drachms  dif¬ 
ferently,  according  to  the  Quantity  of  Drachms  in 
one  Pound. 

bb.  Among  the  Hippatrieal  Weights  there  was 
a  Denarium  of  4  Scruples,  si  whereof  made  one 
of  their  Ounces. 

e.  Drachme,  Drachma ,  and  Dragma ,  in  Greek 
and  Latin ,  in  Englijh  a  Dram ,  is  the  8  th  Part  of 
their  Ounce,  whereby  the  Pound  hath  12  or  16 
Ounces  therein.  By  Aljied  made  to  equal  the  Ger - 
man  Weight  Lpuinclem.  Some  call  a  Dram  Rejoins , 
fome  Holke ,  frow  the  Greek 

cc.  The  Ounce  Hippia trick,  that  divided  as  well 
the  Mina  of  1 5  Ounces,  as  $e  Litra  of  1 2  Ounces, 
had  but  7  i  Drams  into  it. 

d.  Drams  of  all  forts  were  parted  into  3  Scruples. 
A  Scruple  in  Greek  fometime  Gramma ,  fometimes 
Grammata  >  in  Latin  Scripulum ,  Script ulum ,  and 
Serupulum. 

e.  0 bolus,  fometime  a  Weight,  fometime  a  Piece 
of  Money,  commonly  rendred  an  Half-Penny,  be- 
eaufe  always  was  the  half  of  a  Scruple. 

f  Lupine ,  in  Greek  Therma's,  was  a  Weight 
equal  in  poife  to  the  Lupine ,  which  is  a  Seed  grow¬ 
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ing  in  a  Cod  like  to  a  Peafe,  and  both  Plant  and 
Seed  bear  that  Name.  And  feeing  there  are  many 
forts,  as  Perkinfon’s  Theatre  of  Plants,  pag.  1073, 
which  fort  of  Lupine  is  meant,  is  uncertain  ;  pro¬ 
bably,  the  middle  White,  which  are  moft  in  ufe, 
bigger  than  the  Yellow,  and  not  fo  big  as  the  great 
Blue;  and  from  the  neamefs  in  Weight  thereto,  if 
not  exadtnefs,  might  be  fO  called. 

g.  gg.  Siliqua ,  in  Greek  Keration ,  a  Weight,  a 
like  heavy  to  the  Carobfeed  or  fweet  Bean;  com¬ 
mon  in  many  Countries  fubjeft  to  the  Grecian 
Empire  :  Sometime  called  Carat  or  CardSt ,  from 
Whence  the  Word  is  (till  in  ufe  with  us. 

h.  Chalkos ,  in  Latin  Aerolus  and  Aerolum.  Ae¬ 
ro  lus  was  alfo  a  Piece  of  Brafs  Money  current  in 
ancient  Times  among  thofe  Countries  of  the  Gre¬ 
cian  Dominion. 

i.  Sitary  a  Grain  of  Com  from  srr@>  Frumentum, 
likely  to  have  been  the  Original  of  their  Weight, 
two  whereof  make  one  Chalkos. 

k.  Lepton ,  from  Leptos ,  in  Latin  Minutum,  and 
Minutia ,  fuppofed  to  be  fome  fmall  Scale  of  the 
Rhind  or  Bark  of  fome  Tree,  3  ~  balanced  the 
Sitar. 

l.  Befides  thefe,  in  the  Table  ofPhyfical  Weights 
fome  Books  mention  the  AJjarian ,  allowed  for  two 
Drachms,  which  is  5  part  of  an  Ounce.  Alfo,  the 
Exagion ,  wrote  fometime  Stag  ion,  fometime  Agion 
for  Brevity,  which  was  the  Roman  Sextula ,  the  6th 
part  of  their  Ounce,  whereof  12  make  the  Litra. 
Likewife  Orobus ,  which  was  a  Grain  of  a  wild 
Vetch.  And  Phaike  a  Lentil ;  but  whether  Weights 
or  no,  is  not  worth  the  Enquiry. 

//.  As  the  other  Weights  are  divided  into  Iefler 
Divifions  than  the  Obolos ,  fo  no  doubt  but  the 
Hippiatrick  alfo  were,  and  may  accordingly  be 
done,  when  occafion  ferves  j  the  Obolus  of  all 
forts  admitting  the  like  fmaller  Denominations. 

S  £1,1  |  •  ' 1 

Grecian  Exotick  Weights. 
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A  Table  of  the  Roman -Weights. 
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a.  Libra ,  called  alfo  zfo,  by  Tranflators  com-  **  Bes,  Beffis,  and  of  old,  Des,  — — — 

monly  rendered  a  Pound  ,  was  divided  into  i  z  Septunx, - - - - * - 7 

Ounces,  and  for  every  Number  of  Ounces  under  Semis,  Semiffis,SemilTms,  Selibra,  andSemibella,  6 

12,  a  proper  Name  ufed,  as,  Quincunx, - - - ■  $ 

T  riens, - * - - - ‘ —  - - - 4 

Deunx,  >  — — — — • - * - — ■  - -  1 1  Quadrans  and  Triunx,  ■  ■■■■■  ■  ■  ■  ■  -  3 

Dextans  and  Decunx, - —  ■  — - - 1  o  Sextans,  * - -  ■  - 2 

Dodrans, -  1 - -  - - — - - - -  9  Uncia,  - - - - - - -  1 


’  Ounces. 


Malines ,  p.  24.  of  his  Lex  Mercatcria ,  divides 
Pondus ,  which  he  calls  the  Old  Pond  of  the  Ro¬ 
mans,  into 

64  Denar io’s. 

1 29  Quinario’s. 

256  Seftertio’s. 

640  AfTes. 

1280  Semilibella’s. 

*  '  *  4  ■  •  ’ 

2560  Teruncio’s. 

A  Reafon  is  wanting,  why  Legal  makes  the  Ro- 
man  Libra  of  1 2  Oz.  but  1  o  j  Oz.  Troy,  fmce  if  he 
reckon  by  the  Number  of  Grains  ( the  Original  of 
Weights)  at  5760  Grabs  of  Aflize  in  the  Pound 
Troy,  it  can  be  but  1  o  Oz.  juft ;  for  1  o  times 
6912,.  the  Grains  in  a  Roman  Pound,  and  12? 
times  5760  are  equal :  But  if  he  count  the  Pound 
Troy  at  7680  Grains,  according  to  the  Statute  at 
32  Grains  of  Wheat  to  a  Penny- weight,  the  Troy 
Pound  will  be  13  f  Oz.  Roman. 

**  Bes ,  is  the  Mark  Weight,  two  Thirds  of  the 


Pound,  Malines ,  p.  24.  aforefaid,  makes  the  Bes , 
or  old  Mark  of  the  Romans ,  to  be  divided  into 

16  Loot,  or  Tetradrams. 

237  Tridrams.  \ 

3  2  Didrams.' 

64  Drachms. 

96  Obolos,  orTreobolos. 

128  Triobolos. 

384  Obolos. 

768  Miobolos. 

3840  Moments. 

b  Semiuncia ,  or  the  Half-Ounce,  is  fometimes 
called  Ajfarion ,  and  Ajjarius,  and  by  AJled ,  Lotho , 
anfwering  to  a  German  Weight  of  that  Name. 

c  Duella  being  double  to  the  Weight  of  the  Sex- 
tula,  fometimes  called  Bin a  Sextula. 

d  Sicilicum,  or  Sicilicus,  and,  by  Abbreviation, 
Sielus,  is  4  of  an  Ounce. 

e  Sextula ,  ufed  promifcuoufly  with  Sextans,  and 
underftood  by  Import  of  the  Name  to  be  the  ftxth 
Part. 

f  Denarius , 
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f  Denarius,  a  Penny-weight,  the  7th  Part  of  an 
Ounce,  whether  ufed  to  weigh  any  thing  but 
Money,  as  other  ;  the  Divifions  thereof,  fome- 
what  queftionable,  fee  among  the  Money.  Aljled 
Compares  the  Drachmal  Denarius  to  the  German 
Weight  Squint  kin,  f 

g  Afuinar,  was  half  the  Penny- weight,  and  a 
Piece  of  Money  fef  afterward  among  the  Roman 

Coin.  .  ..  ...  .  .. 

h  Between  tire  Apuinar  and  Scruple  fome  men¬ 
tion  a  Weight  called.  Tremifjds ,  containing  32 
Grains,  being  the  18th  Part  of  an  Ounce. 

i  Quadra  us,  here1  is  4  of  a  Penny- weight,  and  fo 
called  Apiiadrans  Denarii ,  to  diftinguilh  it  from 
Apuadrans  Libra, .  which  was  3  Oz. 

k  Sextans,  called  Sextans  Denarii,  to  difference 
it  from  Sextans  Libra,  was  the  6th  Part  of  the 
Penny-weight,  and  fometime  Called  S'extula. 

1  0 bolus,  or  half  a  Scruple,  called  fometimes 
Simplium ,  weight  12  Grains.  If  there  be  ano¬ 
ther  Obolus,  as  fome  fay,  which  was  the  third  Part 
of  a  Spuinar,  it  feems  to  be  a  Piece  of  Coin,  and 
muff  weigh  137  Grains,  and  fo  is  all  one  with" 
the  Sextans ,  according  to  the  Tabulary  Divifion  ; 
yet  this  fort  of  Obolus  they  make  to  contain  but 
10  Grains. 

Between  the  Obolus  and  the  Siliqua  fome  men¬ 
tion  a  Cerates,  which  they  fay  contains  fix  Grains, 
and  fo  is  j  the  Obolus ,  or  i  of  the  Scruple. 

A  Table  of  the  Scripture-weights,  from  Bifoop 
Cumberland. 

1.  A  Shekel  of  Silver  was  juft  half  the  Roman 
Ounce,  or  our  Half-Ounce  Averdupois ,  and  was 
equal  to  219  Grains  Troy ;  and  its  Value  in  our 
Money  was  28  Pence,  or  2  Shillings,  4  Pence,  Far¬ 
thing,  and  near  !  Part  of  a  Farthing :  from  whence 
’tis  eafy  to  know  the  half  and  quarter  Shekel. 

2.  The  half  Shekel  was  called  Bekoh . 

3.  Its  20th  Part  was  called  Gerah ,  Agurah ,  and 
Kejhitab ,  and  is  well  tranflated  by  Obolus  Atticus. 

4.  A  Talent  of  Silver  was  3000  Shekels,  and 
in  our  Money  its  Value  was  353  /.  in.  10  d. 

5.  A  Talent  of  Gold  was  in  Value  of  our  Mo¬ 
ney  5076  /.  3  s.  10  d. 

6.  The  Maneh  was  in  Weight  100  Shekels,  in 
Value  or  Coin  60  Shekels. 

7.  The  Golden  Darios,  or  Perfian  Drachmon, 
was  in  Weight  12  Gerahs,  in  Value  1  /.  o  s.  \d. 

8.  The  Roman  Silver  Denarius  was  7  d.  3  f 
Gold  Coins  double  in  Weight. 

9.  The  Roman  Brazen,  or  Copper  As,  was  of 
ian  Ounce  Weight;  in  Value  3  Farthings,  and 
one  Tenth  of  our  Farthing. 

i  o.  Ajfarium  was  the  Half  of  the  As,  viz .  1  f.  55 
nearly. 

11.  The  Apuadrans  was  in  Value  about  3  quar¬ 
ters  of  a  Farthing. 

1 2.  The  Mite,  or  A «rr^,  was  the  Half  of  the 
Quadrans,  in  Value  about!  of  our  Farthing. 
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W  E  L  D I N  G  -  H  E  A  T  ,is  a  D  egree  of  H  eat  w  hid  1 

Smiths  give  their  Iron  in  the  Forge,  when  there 
is  occafion  to  double  up  the  Iron,  and  to  weld  or 
work  in  the  Doublings,  fo  that  the  Iron  (hall 
grow  a  Lump  thick  enough  for  your  purpoie 
’Tis  ufed  alfo  when  two  Bars  of  Iron  are  to  be 
joined  together  at  the  ends,  to  make  a  Length. 

WENDING,  fs  a  Term  for  bringing  a  Ship’s 
Head  about,  and  feems  only  to  be  a  Corruption 
from  Winding.  They  fay,  How  Wends  the  Ship  ? 
i„  e.  Which  way  does  her  Head  lie  ? 

,  WEREGILD,  Wergeld,'  iVergildus,  alfo  Were 
(WerraJ  alone  without  Gild,,  was,  formerly  the 
Price  that  was  paid  partly  to  the  King,  and 
partly  to  _  the  Relations  of  the  Deceafed,  for 
killing  a  Man  ;  when  fuch  ,  Crimes  were  not 
punilhed  with  Death,  but  with  pecuniary  Mulds. 

WEST  Erebt-Dials  :  See  Direfi  Dials. 

WHEEL,  or  Way-wifer,  an  Inftrument  to 
meafure  Lengths  upon  the  Ground :  See  Peram¬ 
bulator. 

\THEYdL-Barometer  :  See  Barometer. 

WHEEL-FVVy,  is  the  fame  with  what  the  Chy1- 
mills  call  Ignis  Rota  ;  that  is,"  a  Fire  which  covers 
the  Crucible,  Copple,  or  Melting-pot,  entirely  o- 
ver,  at  Top  as  well  as  round  the  Sides. 

WHEEL,  in  the  Art  Military,  is  the  Word 
of  Command,  when  a  Battalion  is  to  alter  its 
Front,  either  one  way  or  other.  If  the  Battalion 
is  to  wheel  to  the  Right,  the  Man  in  the  right  An¬ 
gle  turns  very  flowly,  and  every  one  elfe  moves 
and  wheels  from  the  Left  to  the  Right,  regarding 
him  as  the  Centre  ;  and,  vice  verfa,  when  they  are 
to  wheel  to  the  Left.  When  a  Divifion  of  Men  are 
on  a  March,  if  the  Word  be  Wheel  to  the  Right,  or 
to  the  Left,  then  the  Right  or  Left-hand  Man 
keeps  his  Ground,  turning  only  on  his  Heel,  and 
the  reft  of  the  Rank  move  about  quick,  ’till  they 
make  an  even  Line  with  the  faid  Right  or  Left- 
hand  Man.  Squadrons  of  Horfe  wheel  much  af¬ 
ter  the  fame  manner.  ' 

WHELPS ;  fo  the  Seamen  called  thofe  Brackets 
which  are  fet  up  on  the  Capftan,  clofe  under 
the  Bars,  and  they  give  the  Sweep  to  it,  and 
are  fo  contrived,  that  the  Cable  winding  about 
them,  may  not  furge  fo  much  as  it  would  do, 
if  the  Body  of  the  Capftan  were  quite  round  and 
fmooth. 

WHERLICOTS,  were  the  open  Chariots  ufed 
here  in  England  by  Perfons  of  Quality,  before  the 
Ufe  of  Coaches.  See  Stow’s  Survey  of  London, 
p.  70.  Perhaps  hence  comes  our  Word  Whirligig. 

WHIP,  or  Wbip-Jlaff,  in  a  Ship,  is  aPiece  of 
Wood  faftned  into  the  Helm,  for  him  that  fteers 
to  hold  in  his  Hand,  whereby  to  move  the  Helm, 
and  fteer  the  Ship.  It  goes  through  the  Rowl, 
and  in  made  faft  to  the  Tiller  with  a  Ring.  But 
this  is  not  ufed  in  great  Ships. 

WHITE,  or  Flame  Heat,  is  a  Degree  of  Heat 
given  by  Smiths  to  their  Iron  in  the  Forge,  when 
it  hath  not  yet  its  Form  and  Size,  but  muft 
be  forged  into  both  ;  this  is  a  lefs  Heat  than  a 
W elding  Heat :  Iron  in  this  Heat  is  batter’d  or 
drawn  cut  ufually  with  the  Pen  or  Edge  of  the 
Hammer  j  and  afterwards  hath  the  Dents  of  the 
Pen  fmoothed  out  with  the  Face  of  the  Hand- 
hammer. 
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WHITE-LEAD,  how  made:  See  Cerufe. 

WHITENESS :  This  Colour,  Mr.  Boyle  thinks, 
doth  chiefly  depend  upon  this,  That  the  Surfaces 
of  white  Bodies  are  feparated  into  innumerable 
fmall  Planes  or  Superficies,  which  being  of  a 
Nature  nearly  fpecular,  are  alfo  fo  placed,  that 
fome  looking  one  way,  and  fome  another,  do  re¬ 
flect  the  Rays  of  Light  falling  upon  them,  not  to¬ 
wards  one  another,  but  outwrards,  towards  the 
Spectator’s  Eye.  But  the  Account  of  Whitenefs, 
according  to  the  Newtonian  Hypothefis  of  Light 
and  Colours,  is,  that  ’tis  the  Refult  of  the  Mix¬ 
ture  of  all  forts  of  Rays  of  Light  together  :  See  Co¬ 
lours  and  Light. 

WHITENESS.  The  excellent  Sir  Jfaac  Newton , 
in  his  late  Book  of  Opticks,  demonllrates,  that 
Whitenefs  is  a  diflimilar  Mixture  of  all  Colours, 
and  that  the  common  Light  of  the  Sun  is  a  Mix¬ 
ture  of  Rays,  endued  with  all  thofe  Colours ;  for 
by  the  multitude  of  thofe  Rings  of  Colours  which 
appear  in  the  Compreffion  of  the  two  Prifms  or 
Objeft-glaffes  of  Telefcopes  together  (fee  Obferv. 
3,  12,  24.  Book  2.  Part  1.)  it  is  manifeft,  that 
thefe  do  fo  interfere  and  mingle  with  one  another 
at  laft,  as  after  8  or  9  Revolutions,  to  dilate  one 
another  wholly,  and  conftitute  an  even  and  fen- 
libly  uniform  Whitenefs.  Wherefore  it  appears 
from  hence,  as  well  as  from  other  Experiments, 
mentioned  elfewhere,  that  Whitenefs  is  certainly 
a  Mixture  of  all  Colours,  and  that  the  Light 
which  conveys  it  to  the  Eye,  is  a  Mixture  of 
Rays  indued  with  all  thofe  Colours.  And  he 
fhews  that  Whitenefs,  if  it  be  molt  ftrong  and  lu¬ 
minous,  is  to  be  reckoned  of  the  JirJl  Order  of  Co¬ 
lours  ;  but  if  lefs,  to  be  a  Mixture  of  the  Colours 
of  feveral  Orders :  Of  the  former  fort  he  reckons 
white  Metals  j  and  of  the  latter,  the  Whitenefs  of 
Froth,  Paper,  Linen,  and  molt  other  white  Sub- 
Ranees.  And  as  the  White  of  the  firft  Order  is 
tfle  ftrongeft  that  can  be  made  by  Plates  of  tranf- 
parent  Subftances,  fo  it  ought  to  be  ftronger  in 
the  Subftances  of  Metals  than  in  the  rarer 
ones  of  Air,  Water,  and  Glafs.  Gold  or  Copper, 
mixed -either  by  Fufion  or  Amalgamation  with  a 
very  little  Mercury ,  with  Silver,  Tin,  or  Regulus 
of  Antimony,  becomes  'White  ;  which  fhews  both 
that  the  Particles  of  white  Metals  have  much  more 
Surface,  and  therefore  are  fmaller  than  thofe  of 
Gold  or  Copper  ;  and  alfo  that  they  are  fo  opake, 
as  not  to  fuffer  the  Particles  of  Gold  or  Copper 
to  fhine  through  them :  And  as  he  doubts  not  but 
that  the  Colours  of  Gold  and  Copper  are  of  the 
lecond  or  third  Order,  therefore  the  Particles  of 
white  Metals  can’t  be  much  bigger  than  is  requifite 
to  make  them  refieft  the  White  of  the  firft  Or¬ 
der:  And  this  he  concludes  alfo  from  other  Ob¬ 
servations  and  Experiments. 

WHITE- Hart  Silver ,  is  a  Mu lft  paid  into  the 
Exchequer ,  out  of  certain  Lands,  in  or  near  the 
Foreft  of  White- Hart  ;  and  it  hath  continued  ever 
lince  Henry  the  Third’s  Time,  who  impofed  it 
upon  Thomas  de  Lynde ,  for  killing  a  moft  beautiful 
White-  Hart ,  which  the  King  had  before  pupofely 
fpare’d  in  Hunting.  Canid.  Brit. 

WHITSON  Farthings.  See  Pentecojlals. 

WIDOW  of  the  King ,  was  (he  who  after  her 
Hufband’s  Death,  being  the  King’s  Tenant  in 
Capite ,  was  forced  to  recover  her  Dower  by  the 
Writ  de  Dote  ajfgnanda ,  and  could  not  marry 
again  without  the  King’s  Confent. 

WILL.  See  T ejiament. 

Vo  L.  II. 


WINDAGE  of  a  Gun,  if  the  Difference  be¬ 
tween  the  Diameter  of  the  Bore,  and  the  Diameter 
of  the  Balls. 

WHOODINGS,  in  a  Ship ,  are  thofe  Planks 
which  are  joined  and  faftned  along  the  Ship’s  Side 
into  the  Stern. 

WILL,  or  Laft  Will.  See  T eft  ament. 

WIND  at  Sea ;  they  call  bringing  a  Ship's 
Head  about,  Winding  of  her ;  and  when  fhe  comes 
to  ride  at  Anchor,  fhe  is  faid  lo  Wind  up :  Alfo 
when  fire  is  under  Sail,  they  ufe  to  require,  How  fie 
Winds ,  i.  e.  which  way  fhe  lies  with  her  Head  ? 
So,  to  Wind  the  Boat ,  is  to  turn  her  Head  about. 

WIND  is  defined  to  be  the  Stream,  or  Current 
of  the  Air  ;  and  where  fuch  Current  is  perpe¬ 
tual  and  fixed  in  its  Courfe,  ’tis  neceffary  that  it 
proceed  from  a  permanent  unintermitting  Caufe. 
Wherefore  fome  have  been  inclined  to  propofe 
the  diurnal  Rotation  of  the  Earth  upon  its  Axis, 
by  which  as  the  Globe  turns  Eaftward,  the  loofe 
and  fluid  Particles  of  the  Air,  being  fo  exceeding 
light  as  they  be,  are  left  behind  5  fo  that  in  re- 
fpeft  of  the  Earth’s  Surface,  that  moves  Weft- 
ward,  and  becomes  a  conftant  Eafterly  Wind. 
This  Opinion  feems  confirmed,  for  that  thefe 
Winds  are  found  only  near  the  Equinoctial,  in 
thofe  Parallels  of  Latitude,  where  the  diur¬ 
nal  Motion  is  fwifteft;  but  the  conftant  Calms 
in  the  Atlantick  Sea ,  near  the  /Equator ,  the 
Wefterly  Winds  near  the  Coaftof  Guinea ,  and  the 
periodical  Wefterly  Monfoons  under  the  Equator  in 
the  Indian  Seas ,  feemingly  declared  the  Inefficiency 
of  that  Hypothefis. 

Befides,  the  Air  being  kept  to  the  Earth  by  the 
Principle  of  Grav'ty ,  would  in  time  acquire  the 
fame  Degree  of  Velocity  that  the  Earth’s  Surface 
moves  with,  as  well  in  refpeft  of  the  diurnal  Ro¬ 
tation,  as  of  the  Annual  about  the  Sun,  which  is 
about  30  times  fwifter. 

It  remains  therefore  to  fubftitute  fome  other 
Caufe,  capable  of  producing  a  like  conftant  Effeft, 
not  liable  to  the  fame  Objections,  but  agreeable  to 
the  known  Properties  of  the  Elements  of  Air  and 
Water,  and  the  Laws  of  the  Motion  of  Fluid  Bo¬ 
dies  :  Such  an  one  is  the  Aftion  of  the  Sun’s  Beams 
upon  the  Air  and  Water,  as  he  pafles  every  Day 
over  the  Oceans,  confidered  together  with  the 
Nature  of  the  Soil,  and  Situation  of  the  adjoining 
Continents. 

Therefore,  according  to  the  Laws  of  Staticht 
the.  Air,  which  is  lefs  rarified  or  expanded  by  Heat, 
and  confequently  more  ponderous,  muft  have  a 
Motion  round  thofe  Parts  thereof,  which  are  more 
rarified,  and  lefs  ponderous,  to  bring  it  to  an  E- 
quilibrium ;  alfo,  the  Prefence  of  the  Sun  conti¬ 
nually  fhifting  to  the  Weftward,  that  Part  to¬ 
wards  which  the  Air  tends,  by  reafon  of  the  Ra- 
refaftion  made  by  his  greateft  Meridian  Heat,  is 
with  him  carried  Weftward,  and  confequently  the 
Tendency  of  the  whole  Body  of  the  lower  Air  is 
that  way. 

Thus  a  general  Eafterly  Wind  is  formed,  which 
being  imprefled  upon  all  the  Air  of  a  vaft  Ocean, 
the  Parts  impel  one  the  other,  and  fo  keep  moving 
’till  the  next  Return  of  the  Sun,  whereby  fo  much 
of  the  Motion  as  was  loft,  is  again  reftored,  and 
thus  the  Eafterly  Wind  is  made  perpetual. 

From  the  fame  Principle  it  follows,  that  this 
Eafterly  Wind  fhould  on  the  North-fide  of  the  E- 
quator ,  be  to  the  Northwards  of  the  Eaft,  and  in 
South  Latitudes  to  the  Southwards  thereof  i  for 
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near  the  Line,  the  Air  is  much  more  rarified  than 
at  a  greater  diftance  from  it  ;  becaufe  the  Sun  is 
twice  in  a  Year  vertical  there,  and  at  no  time 
diftant  above  23  Degrees  4  ;  at  which  Diftance  the 
Heat  being  at  the  Sine  of  the  Angle  of  Incidence ,  is 
but  little  Short  of  that  of  the  perpendicular  Ray. 
Whereas  under  the  Tropicks,  though  the  Sun 
ftay  long  vertical,  yet  he  is  as  long  47  Degrees  oft  ; 
which  is  a  kind  of  Winter,  wherein  the  Air  lo 
cools,  as  that  the  Summer  Heat  cannot  warm  it 
to  the  fame  Degree  with  that  under  the  Equator. 
Wherefore  the  Air  towards  the  Northward  and 
Southward  being  lefs  rarified  than  that  in  the  mid¬ 
dle,  it  follows,  that  from  both  fides  it  ought  to 
tend  towards  the  Equator.  This  Motion  com¬ 
pounded  with  the  former  Eafterly  Wind,  anfwers 
all  the  Phenomena  of  the  general  I  rade- Winds  ; 
which,  if  the  whole  Surface  of  the  Globe  were 
Sea,  would  undoubtedly  blow'  all  round  the  World, 
as  they  are  fecund  to  do  in  the  Atlantick  and  Asthi- 
opick  Oceans. 

But  feeing  that  fo  great  Continents  do  inter- 
pofe  and  break  the  Continuity  of  the  Oceans, 
regard  muft  be  had  to  the  Nature  ot  the  Soil, 
and  the  Position  of  the  high  Mountains,  which 
are  the  twro  principal  Caufes  of  the  feveral  Vari¬ 
ations  of  the  Wind/rom  the  former  general  Rule  ; 
for  if  a  Country  lying  near  the  Sun,  prove  to 
be  flat,  fandy,  and  low  Land,  fuch  as  the  De¬ 
farts  of  Libya  are  ufually  reported  to  be,  the  Heat 
occafioned  by  the  Reflexion  of  the  Sun’s  Beams, 
and  the  Retention  thereof  in  the  Sands,  is  incredi¬ 
ble  to  thofe  that  have  not  felt  it  ;  whereby  the  Air 
being  exceedingly  rarified,  it  is  neceflary  that 
this  cooler  and  more  denfe  Air  fliould  run  thither¬ 
wards  to  reftore  the  ./Equilibrium  :  1  his  is  fup- 
pofed  to  be  the  Caufe  why  near  the  Coaft  of 
Guinea  the  Wind  always  fets  in  upon  the  Land, 
blowing  Wefterly  inftead  of  Eafterly,  there  being 
fufficient  R.eafon  to  believe  that  the  inland  Parts 
of  Africa  are  prodigioufly  hot,  fince  the  Northern 
Borders  thereof  were  fo  intemperate,  as  to  give 
the  Ancients  caufe  to  conclude,  That  all  beyond 
the  Tropicks  was  made  uninhabitable  by  Excefs  of 
Heat. 

From  the  fame  Caufe  it  happens  that  there  are 
fo  conftant  Calms  in  that  part  of  the  Ocean,  called 
the  Rains ;  for  this  T raft  being  placed  in  the  mid¬ 
dle,  between  the  Wefterly  Winds  blowing  on  the 
Coaft  of  Guinea ,  and  the  Eafterly  Trade-Winds 
blowing  to  the  Weft  wards  thereof,  the  Tendency 
of  the  Air  here  is  indifferent  to  either,  and  fo 
ftands  in  Asquilibrio  between  both  ;  and  the  Weight 
of  the  incumbent  Atmofphere  being  diminiflied 
by  the  continual  contrary  Winds  blowing  from 
hence,  is  the  Reafon  that  the  Air  here  holds  not 
the  copious  Vapour  it  receives,  but  lets  it  fall  in 
fo  frequent  Rains. 

But  as  the  cool  and  denfe  Air,  by  reafon  of  its 
greater  Gravity,  prefl’es  upon  the  hot  and  Tari¬ 
ffed,  ’tis  demonftrative,  that  this  latter  muft  a- 
feend  in  a  continued  Stream  as  faft  as  it  rarifies ; 
and  that  being  afeended,  it  muft  dilperfe  itielf  to 
preferve  the  /Equilibrium ;  that  is,  by  a  contrary 
Current  the  upper  Air  muft  move  from  thole 
Parts  where  the  greateft  Heat  is ;  fo  by  a  kind  of 
Circulation,  the  North-Eaft.  Trade- Wind  below 
and  the  South-eafterly  and  North- weft  Wind 
will  be  attended  with  a  South-wefterly  above. 
That  this  is  more  than  a  bare  Conjecture, 
the  almoft  inftantaneous  Change  of  the  Wind  to 


the  oppofite  Point,  w'hich  is  frequently  found  in 
palling  the  Limits  of  the  Trade-Winds,  feems  to 
allure  us ;  but  that  which  above  all  confirms  this 
Hypothefis,  is  the  Phenomenon  of  the  Monfoohs ,  by 
this  means  molt  eafily  folved,  and  without  it  hard¬ 
ly  explicable. 

Suppoling  therefore  fuch  a  Circulation  as  above, 
’tis  to  be  confidered,  that  to  the  Northward  of 
the  Indian  Ocean  there  is  every  where  Land 
within  theulual  Limits  of  the  Latitude  of  30,  viz. 
Arabia ,  Perjia ,  India ,  b'c.  which  for  the  fame 
Reafon  as  the  Mediterranean  Parts  of  Africa 
are  fubjeCt  to  unfufferable  Heats  when  the  Sun 
is  to  the  North,  palling  nearly  vertical,  but  yet 
are  temperate  enough  when  the  Sun  is  removed 
towards  the  other  Tropick ,  becaufe  of  a  Ridge  of 
Mountains  at  fome  diftance  within  the  Land,  faid 
to  be  frequently  in  Winter  covered  with  Snow, 
over  which  the  Air  as  it  pafies  muft  needs  be  much 
chilled. 

Hence  it  comes  to  pafs,  that  the  Air  coming  ac¬ 
cording  to  the  general  Rule  out  of  the  North- 
Eaft  in  the  Indian  Sea ,  is  fometimes  hotter,  fome- 
times  colder,  than  that  which  by  this  Circulation 
is  returned  out  of  the  South-weft,  and  by  confe- 
quence  fometimes  the  under  Current,  or  Wind,  is 
from  the  North-Eaft,  fometimes  from  the  South- 
Weft. 

That  this  has  no  other  Caufe,  is  clear  from  the 
Times  wherein  thefe  Winds  let  in,  viz.  in  Aprils 
when  the  Sun  begins  to  warm  thofe  Countries  to 
the  North,  the  South- weft  Monfoons  begin,  and 
blow  during  the  Heats  ’till  October  ;  when  the  Sun 
being  retired-,  and  all  things  growing  cooler  North¬ 
ward,  and  the  Heat  increafing  to  the  South,  the 
North-Eaft  enter  and  blow  all  the  Winter  ’till 
April  again  :  And  it  is  undoubtedly  from  the  fame 
Principle  that  to  the  Southward  of  the  Equator ,  in 
part  of  the  Indian  Ocean,  the  North- Weft  Winds 
fucceed  the  South-Eaft,  when  the  Sun  draws  near 
the  Tropick  of  Capricorn. 

But  in  this  latter  occurs  a  Difficulty,  not  well 
to  be  accounted  for,  which  is,  why  this  Change  of 
the  Monfoons  fhould  be  any  more  in  this  Ocean 
than  in  the  fame  Latitudes  in  the  ALthiopick ,  where 
there  is  nothing  more  certain  than  a  South-Eaft 
Wind  all  the  Year. 

’Tis  likewife  very  hard  to  conceive  why  the  Li¬ 
mits  of  the  Trade-Wind  fliould  be  fixed  about  the 
thirtieth  Degree  of  Latitude  all  round  the  Globe  ; 
and  that  they  fliould  fo  feldom  tranfgrefs  or  fall 
fliort  of  thofe  Bounds;  as  alfo  that  in  the  Indian 
Sea,  only  the  Northern  Part  fliould  be  fubjedt  to 
the  changeable  Monfoons ,  and  in  the  Southern 
there  fliould  be  a  conftant  South-Eaft. 

This  Account  of  Wind  is  from  the  learned  Cap¬ 
tain  Halley' s  Difcourfe  on  this  Subject.  Philo foph. 
Tranf  N°  183. 

WIND.  The  late  Reverend  Mr.  Derhamy  of 
Upminjler  in  Ejfex,  and  F.  R.  S.  in  a  curious  and 
accurate  Difcourfe  about  the  Motion  of  Sound,  in 
P hilofoph.  Tranf  N°  313.  takes  occafion  to  fay 
fomething  of  the  Velocity  of  the  Motion  of  Wind  : 
And  by  many  Trials  he  found,  that  the  Wind  in 
the  greateft  Storm  doth  not  move  above  50  or 
60  Englijh  Miles  in  an  Hour  :  That  a  common 
brifk  Wind  moves  about  15  Miles  in  an  Hour  :■ 
But  that  the  Courfe  of  many  is  fo  gentle,  as  not 
to  exceed,  if  they  come  up  to>  one  Mile  in  an 
Hour, 
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WIND-GUN.  Of  this  Inftrument  there  are  Note,  That  before  the  Plug  DD  is  again  put  in- 
feveral  Defcriptions  extant,  but  the  following  of  to  the  Tube  C  O  from  the  Comprefficn  of  the 


Mr.  Papins  is  in  all  refpefts  the  bell.  (See  Conti¬ 
nuation  of  Mr.  Boyle’s  Phyfico- Mechanical  Experi¬ 
ments.  Part  2.  Iconifm.  2.  Fig.  4.) 

A  A  is  a  Copper  Globe,  hollow  within  ;  B  B 
is  a  Tube,  faftned  to  that  Globe.  F  is  a  Valve 
opening  inwardly,  and  fhutting  the  Globe  B  B  ; 
G  is  the  Spring  dcpreiling  the  forefaid  Valve. 
FI  is  a  Gnomon  affixed  to  the  Globe  A  A,  and 
making  fall  the  Spring  G. 

C  C  is  a  Tube  of  Iron,  faftned  to  the  Tube 
B  B,  and  the  Globe  A  A  DD  is  a  Plug  exadtly 
adapted  to  the  aforefaid  Tube.  EEE  is  another 
Plug,  fitted  alfo  to  the  Tube  B  B  with  an  Iron 
Wire,  reaching  almoft  to  the  Valve  F.  R  is  the 
Protuberance  of  the  Tube  CC,  fomewhat  hol¬ 
lowed  above  to  receive  the  End  of  the  Iron  L  L  ; 
and  L  L  is  a  crooked  Iron,  moving  about  the  Ex¬ 
tremity  in  R,  fo  that  it  is  like  a  Leaver  to  lift  up 
the  Plug  EEE.  O  P  O  is  a  crooked  Iron,  faft¬ 
ned  in  M,  that  the  Thumb  flicking  in  the  Angle  P, 
the  reft  of  the  Fingers  may  attraCl  the  Leaver  L, 
and  fo  force  the  Plug  EEE  upwards.  But  the 
Ufe  of  the  Curvature  is,  that  the  one  End  O  might 
be  applied  to  the  Shoulder,  if  it  be  thought  fit  to 
aim  at  any  Mark. 

T  T  is  a  Re&angle  of  Iron,  encompaffing  the 
Leaver  L  L,  and  the  Iron  O  P  O,  to  keep  the 
Leaver  in  that  Pofture  which  the  prefent  Scheme 
holds  'forth  ;  for  otherwife  the  Plug  EEE  would 
be  thruft  out  far  away,  whilft  we  intrude  the  Air 
into  the  Globe  A  A. 

1 1  is  an  Elliptick  Hole  in  the  upper  Part  of  the 
Globe  very  well  fhut  with  a  Valve,  opening  in¬ 
wardly,  whofe  Ufe  is  to  give  liberty  of  Inlpedion 
and  of  amending  what  is  amifs  ;  for  the  Valve 
may  be  drawn  through  the  Hole,  by  reafon  of 
its  Elliptick.  Figure. 

SS  is  a  metalline  Plate  tranfverfly  placed  above 
the  Hole  1 1,  and  perforated  to  tranfmit  the  Screw 
V,  by  whofe  help  the  Valve  fhutting,  the  Hole  1 1 
is  fuftained,  and  is  applied  clofely  to  the  Hole. 

Q_is  an  Hole  in  the  inferior  Part  of  the  Tube 
CC,  by  which  the  Air  enters  into  the  Tube,  whilft 
the  Plug  D  is  brought  to  the  loweft  Part  of  the 
Tube. 

The  Air  is  thruft  into  the  Engine  after  this  man¬ 
ner  :  The  crooked  End  of  the  Plug  DD  is  prefled 
upon  with  the  Foot,  that  it  may  not  ftir  from  the 
Ground  ;  and  the  Engine  being  lifted  upwards  till 
tne  uuper  part  of  the  Plug  be  found  below  the  Hole 
Qd  then  the  Air  entring  through  the  aforefaid 
Hole,  doth  wholly  fill  the  Tube  CC. 

Then  the  Engine  being  forcibly  deprefled,  the 
Air  contain’d  in  the  Tube  C  C  opens  the  Valve  F, 
and  is  thruft  into  the  Globe  A  A  ;  whence  it  can¬ 
not  return,  becaufe  the  Valves  prefently  flop  the 
Paflage  ;  and  thus  by  iterated  Turns,  we  may 
condenfe  tile  Air  in  the  Globe,  until  the  Force  of 
its  Spring  cannot  be  overcome  by  our  Strength. 

Now  to  dilcharge  the  Air  fo  condenfed,  the 
Plug  D  D  is  wholly  to  be  drawn  out,  and  a  Bullet 
of  Lead  to  be  put  into  the  bottom  of  the  Tube  CC; 
then  by  means  of  the  Leaver  L  L  L,  the  Plug  EEE 
is  to  be  impelled  upward,  as  beforementioned,  and 
then  the  Extremity  of  the  Lon  Wire  opens  the 
Valve  B,  and  the  Air  breaking  out  therefrom,  ex¬ 
pels  the  Leaden  Bullet  through  the  Tube  C  C  with 
great  Violence. 


Air,  about  half  an  Ounce  of  Water  is  to  be  pour¬ 
ed  into  the  forefaid  Tube.  For  by  this  means 
no  Air  at  all  can  efcape  out  by  the  Plug  ;  and 
moreover,  that  Water  filling  exa&ly  the  upper 
part  of  the  T ube  C  C,  will  caufe  that  the  whole 
comprefled  Air  will  be  intruded  within  the  Ca¬ 
vity  A  A,  and  fo  the  Condenfation  will  be  per¬ 
fected  much  fooner  than  if  at  every  Turn  part 
of  the  comprefled  Air  did  remain  below  the  Valve 
F.  See  the  Figure  following. 


r 


This  Engine  is  much  better  than  any  Wind- 
Guns  hitherto  mention’d  in  Print. 

1.  Becaufe  that  feeing  one  only  Valve  ferves 
both  for  letting  in,  and  difeharging  forth  of  the 
Air,  it  is  lefs  fubjeCt  to  be  fpoiled  or  impaired, 
than  if  two  Valves  were  ufed  for  that  Purpofe. 

2.  If  any  Diforder  happens  in  other  Guns,  the 
Engine  remains  ufelefs  ;  but  here  by  the  Elliptick 
Hole,  a  Man  may  take  out  the  Spring  and  the 
Valve,  and  fo  mend  whatfoever  is  amiis. 
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3.  In  other  Guns,  the  Valves  being  cover'd  with 
Leather,  were  put  in  before  the  Engine  was  on 
every  Side  {hut  ;  and  therefore  Silver  Solder  could 
not  be  ufed  in  cementing  the  Parts,  but  only  Lead 
Solder;  by  which  the  Air,  being  much  comprefs’d, 
could  by  no  means  be  reftrain’d  :  But  here  all 
Things  are  well  cemented  with  Silver  Solder, 
without  Danger  of  Burning,  in  regard  the  Valve 
cover’d  with  Leather  is  put  in  afterward  through 
the  Elliptick  Hole  1 1. 

4.  But  this  Engine  is  chiefly  to  be  preferred  be¬ 
fore  others  on  this  account,  becaufe  we  emit  fe- 
veral  Bodies  into  the  Receiver  through  the  Ellip¬ 
tick  Hole,  and  fo  make  many  Experiments  in 
highly  comprefled  Air. 

WIND -Taught,  a  Sea  Term,  implying  as  much 
as  Stiff"  in  the  Wind  ;  for  they  fay  a  Thing  is  Taught 
when  ’tis  Stiff.  Thus  too  much  Rigging,  all  high 
Ropes,  or  any  thing  catching  or  holding  the  Wind 
aloft,  is  faid  to  hold  a  Ship  Wind-taught ;  by  which 
they  mean,  that  {he  ftoops  too  much  in  her  Sailing 
in  a  (tiff  Gale  of  Wind.  So  alfo,  when  a  Ship 
rides  in  a  main  Strefs  of  Wind  and  Weather,  they 
llrike  down  her  Top-mafts,  and  bring  her  Yards 
down  along  the  Ship,  which  elfe  would  hold  too 
much  Wind,  or  be  Wind-taught . 

WINDING  Tackle-Blocks ;  fo  the  Seamen  call 
thofe  double  Blocks  with  three  Shivers  in  each, 
which  are  feized  faff  to  the  End  of  a  imall  Cable 
which  is  brought  about  the  Head  of  the  Mall,  and 
fo  ferves  inftead  of  a  Pendant.  This  hath  a  Guy 
brought  to  it  from  the  Foremaft.  Into  the  Block 
is  reeved  a  Hawfer,  which  is  alfo  reeved  through 
another  double  Block,  having  a  Strap  at  the  End 
of  it,  which  being  put  through  the  Eye  of  the 
Slings,  is  lock’d  into  it  with  a  Fidd ,  in  order  to 
hoife  in  Goods.  The  Fall  ok  this  Tackle  is  reeved 
into  the  Snatch-Block ,  and  fo  is  brought  to  the  Cap- 
ftan,  whereby  the  Goods  are  heaved. 

WINDING-STAIRS,  are  fuch  as  wind  round 
a  Newel,  either  Circular  or  Square,  Clofe,  i.  e. 
Solid ,  or  open. 

WINDLASS,  in  a  Ship,  is  a  piece  of  Timber 
having  fix  or  eight  Squares,  and  is  fixed  abaft  the 
Stern  aloft,  where  the  Cables  come  in  from  the 
one  Side  of  the  Ship  to  the  other,  ufed  now  in  fmall 
Ships  only,  and  in  the  Flemijh  Ships,  which  are 
highly  mann’d  :  But  this  Windlafs  will  purchafe 
more  by  much  than  any  Capftan  in  the  weighing 
of  an  Anchor,  and  without  any  Danger  to  "thofe 
that  heave,  becaufe  they  heave  here  about  with 
Handfpikes  put  into  the  Hole  at  either  End  of  the 
Windlafs  ;  of  which,  tho’  one  fhould  happen  to 
break,  yet  would  the  Windlafs  paul  of  it  fclf, 
without  any  farther  Danger. 

WING  :  The  Romans  called  by  the  Name  of 
Ala ,  the  Wings ,  two  Bodies  of  Men  in  their  Ar¬ 
my,  one  on  the  Right,  and  the  other  on  the  Left, 
confilting  each  of  400  Horfe,  and  4200  Foot  ulu- 
ally  ;  and  being  wholly  made  up  of  Confederate 
Troops,  thefe  were  deligned  to  cover  the  Roman 
Army,  as  the  Wings  of  a  Bird  cover  its  Body. 
The  Troops  in  thefe  Wings  they  call  Alares,  and 
Alares  Copia ;  and  we  at  this  Day  diftinguifh  our  Ar¬ 
mies  into  the  Main  Body,  the  Right  and  Left  Wings. 

WINGS,  in  Fortification,  are  the  large  Sid°es 
of  Horn-works,  Crown- works,  Tenailles,  and  the 
like  Out-works  ;  that  is  to  fay,  the  Ramparts  and 
Parapets  with  which  they  are  bounded  on  the 
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Right  and  Left,  from  their  Gorge  to  their  Front. 
Thefe  Wings  or  Sides  are  capable  of  being  flank’d 
either  with  the  Body  of  the  Place,  if  they  ftand 
not  too  far  diftant ;  or  with  certain  Redoubts,  or 
with  a  I  raverfe  made  in  their  Ditch. 

WINGS,  in  Heraldry ,  ate 
borne  without  the  Body  of  the 
Fowl,  and  fometimes  Angle, 
and  fometimes  double ;  when 
they  are  double,  they  are  called 
Conjoined ;  when  the  Tips  are 
upwards  they  are  called  Elevated ; 
when  downwards,  Inverted.  See 
the  Efcutcheon. 

WINGED  Seeds,  in  Botany ,  are  fuch  as  have 
Down  or  Hairs  on  them,  by  which  the  Wind  ta¬ 
king  hokfi  blows  them  to  a  Diftance. 

.  WINGED  Leaves ,  in  Botany ,  are  fuch  as  con- 
fill  of  divers  little  Leaves,  ranged  in  the  lame  Di- 
redlion,  fo  as  to  feem  but  one  and  the  fame  Leaf. 

WINTER  Sol/lice:  See  Sol/lice. 

WITHERNAM,  is  the  taking  or  driving  of  a 
Diftrefs  to  the  Hold,  or  out  of  the  County,  fo  that 
the  Sheiiff  cannot  upon  Replevin  make  Delivery 
thereof  to  the  Party  diffrained  :  In  which  Cafe,  a 
Writ  of  Withernam  is  dire&ed  to  the  Sheriff',  for 
the  taking  of .  as  many  of  his  Beafts  that  did  thus 
unlawfully  diftrain,  or  as  much  Goods  of  his  into 
his  keeping,  until  he  hath  made  Deliverance 
of  the  firft  Diftrefs.  Alfo,  if  the  Beafts  be  in  a 
Fortlet  or  Caftle,  the  Sheriff  may  take  with  him  the 
Power  of  the  County,  and  beat  down  the  Caftle. 

Withernam ,  in  fome  Statutes,  feems  alfo  to  fig- 
mfy  an  unlawful  Diftrefs  made  by  him  that  has 
no  Right  to  diftrain. 

^  hl'S  ^  °H  Humani 
Undemanding ,  B.  II.  C\  XL  Sett.  2.  defines  Wit 
(and  thereby  diftinguifhes  it  from  Judgment)  to  be 
a  quick  and  ready  Afibmblage  of  ideas;  and  put¬ 
ting  thofe  together  with  great  Facility  and  Variety 
m  wh-ch  can  be  found  any  Refemblance  and  Con- 
gruity,  thereby  to  make  up  pleafant  Pictures  and 
agrepable  Images  in  the  Fancy.  Hence  it  is  that 
Metaphors  and  Allufions  are  fo  generally  entertain- 
JPf,  *nd,  PIeafinS  i  becaufe  their  Beauty  appears  at 
firft  Sight,  and  there  is  required  no  Labour  and 
l  oil  of-  I  hought  to  examine  what  Truth  or  Rea- 
fon  there  is  in  them. 


WIVERN,  in  Heraldry ,  an 
Animal  with  Wings  and  Feet 
like  a  Bird,  but  the  Tail,  &c. 
-like  a  Serpent,  or  a  fort  of 
flying  Serpent,  the  upper  Part 
refemblmg  a  Dragon,  and  the 
lower  a  Serpent. 

WOLD,  Walda ,  is  a  Down,  or  Champagne- 
Ground,  Hilly,  and  void  of  Wood  ;  as  Scow  in  the 
W old,  and  Cotfwold  in  Gloucejierjhire. 

W  OOD  and  TWood ,  a  Sea  Term  of  two  pieces 
of  Timber  being  fo  let  into  each  other,  that  the 
Wood  of  one  joins  clofe  to  the  other. 

WORD,  in  an  Army  or  Garrifon,  is  fome 
peculiar  Word  or  Sentence  by  which  the  Soldiers 
know  and  diftinguifh  one  another  in  the  Night, 
Gfc.  arid  by  which  Spies  and  treacherous  Perlons 
are  difeovered.  ’Tis  ufed  alfo  to  prevent  Sur¬ 
prizes.  It  is  given  out  in  an  Army  every  Night 
by  the  General  to  the  Lieutenant  or  Major-Ge¬ 
neral  of  the  Day,  who  gives  it  to  the  Majors  of 
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the  Brigades,  and  they  to  the  Adjutants,  who  give 
it  firft  to  the  Field-Officers,  and  afterwards  to  a 
Serjeant  of  each  Company,  who  carry  it  to  the 
Subalterns.  In  Garrifons  ’tis  given,  after  the  Gate 
is  (hut,  to  the  Town-Major,  who  gives  it  to  the 
Adjutants,  and  they  to  the  Serjeants. 

WORM  ;  is  that  winding  long  Pewter  Pipe 
Which  Apothecaries  and  Diftillers  place  in  a  Tub 
of  Water,  to  cool  and  condenfe  the  Vapours  in  Di- 
ftillations  of  Spirits.  Formerly,  and  fometimes 
now,  this  Worm,  or  fomething  like  it,  was  placed 
above  the  Head  of  the  Still,  and  then  a  Refrigera¬ 
tory  at  the  upper  End  of  it,  which  is  very  good  to 
diftil  Spirit  of  Wine,  and  fuch  fine  Spirits.  This 
the  Chymifts  call  a  Serpentine. 

WORMING,  at  Sea,  is  laying  all  along  a 
fmall1  Line  or  Rope  betwixt  the  Shrouds  of  any 
Cable  or  Hawfar,  in  order  to  ftrengthen  it ;  or, 
as  the  Seamen  call  it,  Succour  it. 

WOULDING,  on  Board  a  Ship,  fignifies  the 
winding  of  Ropes  faft  about  a  Yard  or  Malt  that 
is  JiJbed  (as  they  call  itj  in  order  to  make  it  hold 
the  better. 

WREATH,  in  Heraldry ,  fignifies  a  Roll  of 
fine  Linnen  or  Silk  (like  that  of  a  Turkilh  Tur- 
bant)  confifting  of  the  Colours  born  in  the  Ef- 
cutcheon,  which  in  an  Atchievement  is  placed  be¬ 
tween  the  Helmet  and  the  Creft,  and  which  doth 
immediately  fupport  the  Creft. 

WRECK,  is  where  a  Ship  has  perifhed  on  the 
Sea,  and  no  Man  efcapes  alive  out  of  it.  The 
Civilians  term  it  Naufragium.  This  Wreck  being 
made,  the  Goods  that  Were  in  the  Ship  brought 
to  Land  by  the  Waves,  belong  to  the  King,  or 
whom  he  affigns  it  to.  But  if  a  Man,  or  a  Dog, 
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or  a  Cat  efcape  alive,  and  that  the  Party  to  whom 
the  Goods  belong,  come  within  a  Year  and  a 
Day,  and  prove  the  Goods  to  be  his,  he  fhall  have 
them  again,  by  the  Provifion  of  the  Statute  of 
Weftm.  i.  cap.  4-. 

WRIGHT’s  Sailing.  See  Mercator's  Sailing. 

WRIT  Breve ,  is  the  King’s  Precept,  whereby 
any  Thing  is  commanded  to  be  done  touching  a 
Suit  or  A&ion  :  As  the  Defendant  or  Tenant  to 
be  fummoned,  a  Diftrels  to  be  taken,  a  Difleifin 
to  be  redrefled,  &c.  And  thefe  Writs  are  diverfly 
divided  in  divers  refpe&s  ;  fome  in  refpedl  of 
their  Order  or  Manner  of  granting,  are  called 

WRITS  Original ,  which  are  fent  out  for  the 
fummoning  of  the  Defendant  in  a  perfonal,  or 
the  Tenant  in  a  real  Action,  before  the  Suits  be¬ 
gin  ;  or  rather  indeed  to  begin  the  Suit. 

WRITS  Judicial ,  are  fuch  as  are  fent  out  by 
Order  of  that  Court  where  the  Caufe  depends,  on 
Occafion  after  the  Suit  is  begun.  And  thefe  are 
diftinguifhed  from  the  Original  Writs  thus :  The 
Tejle  of  the  Judicial  Writ  bears  rhe  Name  of  the 
Chief- Juftice  of  that  Court  whence  it  ifliies  ; 
whereas  in  the  Tejle  of  the  Original  Writ ,  the 
King’s  Name  is  inferted.  Again,  alfo,  there  are 

WRITS  Perfonal  and  Real ,  Writs  of  Entry , 
Writs  of  Right ,  Writs  of  Privilege ,  &c.  of  which 
fee  the  New  Book  of  Entries. 

WRIT  of  Rebellion.  See  Commijfion  of  Rebellion. 

WRIT  of  yjffijlance ,  iflues  out  of  the  Exchequer 
to  authorize  any  Perfon  to  take  a  Conftable  or 
other  Publick  Officer,  to  feize  Goods  or  Mer- 
chandife  uncuftomed  or  prohibited.  There  is 
alfo  a  Writ  of  Affiftance,  which  iflues  out  of  the 
Chancery,  to  give  a  Pofleflion, 
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'V'EROPHTHALMY,  [fypixpdciifM'ct  of  Gr. 

Dry,  and  ,  Gr.  the  Eye~\  a  dry  OpN 

thalrny ,  or  Blood-Ihotof  the  Eyes,  without  Weep¬ 
ing,  which  happens  ufually  in  dry  Weather. 
Blanchard. 


XIPHIAS,  Gr.]  according  to  fome,  is  a 

fort  of  Comet,  fhaped  like  a  Sword  ;  the  Head  be¬ 
ing  like  the  Hilt,  and  the  Tail  ftreight  and  point¬ 


ed*  yet  fometimes  bending  like  a  Cymiter,  but 
when  it  is  of  a  lefler,  and  of  a  more  contra&ed 
Form,  ’tis  like  a  Knife,  or  Dagger. 

XIPHOIDES,  Gr.]  is  a  pointed  Carti¬ 

lage  of  the  Breaft,  called  Cartilago  Enfformis. 

XYSTER,  O Gr.]  a  Surgeon’s  Inftrument 
to  ihave  and  fcrape  Bones  with. 
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YARD,  in  Anatomy  the  virile  Member  or  Pe- 
nis ,  which  ferves  for  the  Evacuation  of  the 
Urine  and  Seed. 

YARD,  a  long  Meafure,  for  meafuring  Cloth, 
Silk,  &c.  containing  3  Foot,  or  36  Inches;  this 
Meafure  was  fettled  firft  by  King  Henry  I.  by  the 
Length  of  his  own  Arm. 

YARDS  of  a  Ship,  are  thofe  long  pieces  of  Tim¬ 
ber  which  are  made  a  little  tapering  at  each  End, 
and  are  fitted  each  to  its  proper  Maft  to  carry  the 
Sails  which  are  faftned  to  thefe  Yards  at  their 
Head,  and  are  hoifed  up  and  let  down  together 
with  the  Yards  by  the  Halliards. 

For  the  Proportions  of  the  Yards  of  a  Ship,  they 
commonly  allow  £  of  the  Length  of  her  Keel,  or 
f  of  the  Length  of  her  Main-maft,  for  the  Length 
of  her  Main-yards ;  and  for  the  Thicknefs  of  them , 
they  allow  £  of  an  Inch  for  every  Yard  in  Length  ; 
the  Top-yard  is  f  of  the  Main-yard,  and  the  Fore¬ 
yard  is  f  of  the  Main-yard,  or  as  fome  fay  9  :  The 
Spritfail-yard  and  Crofs-jack,  are  of  the  fame 
Length,  viz.  \  the  Mizen-yard  ;  and  the  Thick¬ 
nefs  of  the  Mizen-yard  and  Spritfail-yard  is  j  Inch 
to  a  Yard  in  Length. 

All  fmall  Yards  are  half  the  great  Yards  from 
Cleat  to  Cleat :  When  a  great  Yard  is  down  a 
Portlaft ,  it  gives  the  Length  of  all  T opfail-fheets. 
Lifts  and  Ties,  Jeers  and  Bunt-lines ;  as  alfo  of 
the  Leech-lines  and  Halliards,  meafuring  from  the 
Hounds  to  the  Deck :  And  when  it  is  hoifed,  it 
gives  the  Length  of  Clew-lines,  Braces,  Clew- 
garnets,  Tackles,  Sheets  and  Bow- lines. 

The  Terms  belonging  to  the  Yards,  are,  1.  Top 
the  Yards ;  that  is,  make  them  hang  even.  The 
Clew-lines  do  moft  properly  Top  the  Main  and 
Fore-yards;  but  when  the  Top-fails  are  flowed, 
then  the  Topfail-fheets  will  Top  them.  2.  Brace 
the  Yard ,  i.  e.  Traverfe  aft  the  Yard-Arm,  whofe 
Brace  is  haled.  So  that  Traverfe  the  Yard,  is  the 
fame  as  to  fay,  Brace  it  aft.  3.  Square  the  Yards, 
i.  e.  fee  that  they  hang  right  acrofs  the  Ship, 
and  one  Yard-Arm  not  traverfed  more  than  the 
other. 

YARD  -Arm,  in  a  Ship,  is  that  half  of  the  Yard 
that  is  on  either  Side  the  Maft,  when  it  lies  a- 
thwart  the  Ship. 

YARD-LAND,  Virgata  Terra,  is  a  Quantity 
of  Land,  various  according  to  the  Place  :  At  Wim- 
hlcton  in  Surrey  *tis  accounted  fifteen  Acres  ;  in 
other  Countries  ’tis  twenty  ;  in  fome  twenty-four, 
fome  thirty,  and  in  others  even  four  Acres.  This 
uncertain  Quantity  in  28  Eliz.  1.  is  called  a  Verge 
of  Land. 

YARE,  is  the  Sea  Word  for  Nimble,  Ready, 
Quick,  or  Expeditious. 

YATCHES,  are  Veffels  with  one  Deck,  car¬ 
rying  from  4  to  12  Guns,  with  from  20  to  40 
Men;  and  are  of  Burden  from  30  to  160  Tun. 
They  draw  little  Water,  and  are  ufed  for  run¬ 
ning,  and  making  fhort  Trips,  &c.  They  are  of 
feveral  Makes  and  Forms. 

YAWES.  At  Sea,  they  fay  a  Ship  makes  Yawes, 
when  through  the  Fault  of  him  at  Helm  fhe  is  not 
kept Jleady  in  her  Courfe,  but  makes  Angles  in  and 
out ;  to  prevent  which,  the  Conner  cries,  Steady, 
Steady ,  keep  her  Thus,  Thus. 


YEAR  :  The  Time  the  Sun  takes  to  go  through 
the  twelve  Signs  of  the  Zodiack.  This  is  proper¬ 
ly  the  Natural  or  Tropical  Year,  and  contains 
365  Days,  5  Hours,  and  12  Minutes. 

The  Sydereal  Year,  is  that  Time  in  which  the 
Sun  departing  from  any  fixed  Star,  comes  to  it 
again;  and  that  is  in  365  Days,  6  Hours,  and  al- 
moft  10  Minutes.  But  according  to  Sir  Ifaac 
Newton's  New  Theory  of  the  Moon,  the  Sydereal 
Year  is  365  D.  6  H.  9'  14"  ;  and  the  Tropical , 
365  D.  5  H.  48'  57". 

The  Civil  Year,  which  is  commonly  ufed  by  all 
Nations,  is  very  various,  both  as  to  its  Beginning, 
and  alfo  as  to  its  Length,  according  as  they  follow 
the  Courfe  of  the  Sun,  Moon,  or  both. 

The  Civil  Lunar  Year  contains  1 2  Lunations  or 
Synodical  Months,  and  contains  but  354  Days  : 
This  being  1 1  Days  lefs  than  the  Solar  Year,  its 
Head  in  about  33  Years  will  run  through  all  the 
Months  and  Seafons  of  the  Year.  This  kind  of 
Year  is  now  ufed  by  the  Turks,  and  feems  to  have 
had  its  firft  Rife  in  Countries  where  the  Difference 
between  Summer  and  W  inter  is  not  fo  fenfible  as 
it  is  with  us ;  and  where,  for  want  of  Aftronomy, 
they  know  not  how  to  eftimate  the  Solar  Year, 
and  therefore  began  their  Account  of  Months  from 
the  Phafes  of  the  Moon.  And  hence,  as  the  learn¬ 
ed  Aftronomer  Dr.  Gregory  hints,  it  came  to  pafs, 
that  they  began  the  Account  of  their  Civil  Day  at 
Sun-fet  ;  for  their  Day  muft  begin  when  their 
Month  and  Year  did,  and  that  was  with  the  New 
Moon,  which  being  to  be  determined  by  View, 
could  not  be  difcovered  till  after  Sun-fet. 

The  Jews  had  their  Secular  Year,  which  began 
at  the  Autumnal  Equinox  ;  and  their  Sacred  Year , 
which  began  at  the  Vernal  one.  ' 

The  Egyptians ,  Chaldeans  and  AJfyrians,  firft 
meafured  the  Year  by  the  Courfe  of  the  Sun, 
which  they  fuppofe  to  contain  but  360  Days  ; 
afterwards  5  more  were  added  by  Mercury ,  which 
he  called  ,  i.  e.  added ;  but  yet  no  notice 

was  taken  of  the  6  Hours ;  by  which  means  the 
Egyptian  Y ear  hath  fixed  no  Place  in  reference  to 
the  true  Solar  Year  ;  but  anticipating  a  Day  every 
four  Years,  runs  quite  round  in  1460  Years. 

This*  way  of  reckoning  continued  till  Egypt  be¬ 
coming  a  Province  of  the  Roman  Empire,  they 
took  the  Julian  Account,  only  they  kept  the  Names 
of  their  Months  (till,  and  order’d  their  matter  fo, 
that  their  That,  the  firft  Day  of  the  Year,  always 
happen’d  on  the  29  th  of  Augujl  in  the  Julian  Year. 
So  that  the  Egyptian  or  C optic k  Year  is  4  Months 
and  3  Days  before  the  Roman  Year,  which  begins 
with  the  Calends  of  January. 

The  Perfians  account  (according  to  the  Egyptian 
Way)  365  Days. 

The  Arabs ,  Saracens  and  Turks ,  count  their 
Year  by  the  Motion  of  the  Moon,  and  make  it 
confift  of  1 2  Moons  or  Months,  whereof  fome 
have  30,  and  fome  29  Days  alternately  ;  and  thefe 
altogether  make  but  354  Days  ;  fo  that  their 
Month  Muharran,  in  W'hich  they  place  the  Begin¬ 
ning  of  the  Year,  in  lefs.  than  34  Years  will  run 
quite  round,  and  be  in  all  Seafons.  The  Arabs 
indeed,  by  a  Cycle  of  30  Years,  do  remedy  this  by 
means  of  an  Intercalation  or  Embolifm  of  1 1  Days 
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The  Greeks  counted  their  Year  by  the  Motion  of 
both  Sun  and  Moon,  and  finding  that  there  was 
1 1  Days  difference  between  the  Lunar  and  Solar 
Year,  at  firft  they  added  an  Intercalary  Month 
every  two  Years,  containing  22  Days,  which 
therefore  they  called  the  added  or  in¬ 

fer  ted  Month.  Afterwards  confidering  the  6  Hours 
alfo,  they  put  their  Emboli fm  off  ’till  4  Years  end  ; 
and  then  making  the  3  firft  Years  to  contain  354 
Daysa-piece  (which  is  the  Lunar  Year)  this  made 
the  4th  Year  to  have  399  Days.  And  to  make 
this  Intercalation  the  mqre  remarkable,  they  inlti- 
tuted  the  Olympick  Games  on  every  fuch  4th  Year; 
whence  came  the  Computation  by  Olympiads ,  each 
of  which  contained  4  Years. 

Neverthelefs  they  found  that  this  would  not  do 
in  procefs  of  Time ;  and  therefore  they  firft  reduced 
the  Intercalation  to  8,  and  then  to  1 1  Years  ;  but 
Hill  there  was  great  Confufion,  ’till  one  Meto  a 
Citizen  and  famous  Aftronomer  of  Athens ,  thought 
of  joining  the  two  laft  Periods  8  and  1 1  together  ; 
which  doing,  he  made  a  Period  of  19  Years,  in 
which  the  two  Motions  of  the  Sun  and  Moon  are 
wholly  accommodated,  and  the  Moon  changes  on 
the  fame  Day  of  the  Month  that  fhe  did  1  9  Years 
before.  This  Difcovery,  for  its  Fulnefs,  was  much 
celebrated,  and  the  Number  of  the  Period  19,  the 
Athenians  ordered  to  be  let  up  in  a  publick  Place, 
and  to  be  written  in  Characters  of  Gold  ;  whence 
it  took  the  Name  it  ft  ill  retains,  being  called  the 
\ Golden  Number. 

The  Athenians  began  their  Year  at  the  New 
Jtdoon  after  the  Summer  Solftice,  in  their  Month 
JAecatombaon ,  as  Plutarch  fays. 

There  were  alfo  fome  Nations  who  made  their 
Year  to  confift  only  of  4,  or  of  but  3  Months,  as 
Macrobius  tells  us  in  his  Saturnalia ,  Lib.  1 . 

The  Carians  and  Acharnanians ,  faith  Jujlin , 
made  their  Year  to  confift  of  6  Months,  and  rec¬ 
koned  but  1 5  Days  to  their  Month. 

The  Romans  had  three  forts  of  Years :  1.  That 
of  Romulus,  which  contained  but  1  o  Months  ; 
from  whence  the  laft  Month  of  our  Year  retains 
the  Name  of  December,  as  being  the  Tenth  of  his. 
This  Year  began  in  March.  2.  Numa  Pompilius 
his  Year,  which  had  Romulus  his  grofs  Miftake 
corrected,  and  two  more  Months  added  to  it,  viz. 
January  and  February ;  and  then  it  contained  only 
355  Days,  or  1 2  Lunar  Months.  3.  The  Year  of 
Julius  Qezjar,  who  difcovering  that  there  were  1  o 
Days  more  than  Numa  reckoned,  made  the  Year 
365  Days;  And  referving  the  6  Hours  ’till  every 
fourth  Y ear,  they  then  made  another  Day,  which 
was  added  before  the  fixth  of  the  Calends  of 
March  ;  fo  that  in  this  fourth  Year  they  accounted 
the  6th  of  the  Calends  of  March  twice  ;  Bis  fex - 
to-calendas ,  whence  came  the  Word  BifJ'extile,ox 
Leap-year,  as  we  call  it  ;  which  hath  366  Days. 
This  Account  is  now  ufed  in  England ,  and  is  the 
Julian  or  Old  Stile. 

But  becaufe  there  was  ftill  found  an  Error  in  this 
Calculation,  and  that  the  Equinoxes  did  plainly, 
tho’  infenfibly  recede  from  the  Points  where  Ccsfar 
had  fixed  them  ;  as  alfo,  that  the  Year  was  di.fco- 
vered  to  want  about  1 1  Minutes  of  365  Days  and 
6  Hours ;  which  n  Minutes  will  in  131  Years 
make  the  Equinoxes  go  back  about  a  Day  ;  Pope 
Gregory  XIII.  to  reform  (as  he  thought)  this  Error, 
ordered  10  Days  to  be  taken  from  the  Year,  to 
bring  the  Equinoxes  that  Year  (which  was  1582) 
t a  March  21,  and  September  22,  23.  And  this  is 


what  is  called  the  Gregorian  Account  or  New  Stile, 
as  is  ufed  by  the  Popifli  Nations  every  where. 

Fhe  Great  Year,  or  the  Annus  Magnus ,  about 
25000  or  26000  Years  ;  in  which  Time  the  fixed 
Stars  will  appear  to  come  to  the  fame  Point  again, 
exaCtly  after  one  entire  Revolution. 

A  Year  is  a  certain  Space  of  Time,  the  Parts 
of  which  are  commonly  called  Months,  and  is 
either  Aftronomical  or  Civil. 

The  Aftronomical  Year  is  alfo  twofold,  name¬ 
ly  the  Syderial  and  Tropical. 

The  Syderial  Year  is  that  Space  of  Time  that 
the  Sun  having  departed  from  a  fix’d  Star,  returns 
to  the  fame  again  ;  being  365  Days,  6  Hours  and 
10  Minutes  nearly.  The  Tropical  Year,  is  that 
wherein  the  Sun  departing  from  one  of  the  Car¬ 
dinal  Points,  viz.  the  Equinox  or  the  Solftice, 
returns  to  it  again,  and  is  fiomething  lefs  than  the 
Syderial,  becaufe  the  Cardinal  Points  of  the  Eclip- 
tick  themlelves  go  backward  about  50  Seconds  of 
a  Degree,  as  it  were  meeting  the  Sun,  which 
makes  the  Sun  return  to  the  fame  Point  of 
the  Ecliptick,  about  21  Minutes  of  the  Time 
fooner  than  to  the  fame  fix’d  Star,  where  that 
Point  of  the  Ecliptick  was  when  the  Sun  was 
before  in  the  fame  Point :  Therefore  the  Tropi¬ 
cal  Year  confifts  of  365  Days,  5  Hours  and  48  4- 
Minutes  very  near.  But  whereas  the  Hours  and 
Minutes  above  the  whole  Days  of  a  Solar  Year 
cannot  be  taken  notice,  of  in  civil  or  common  Ufe  *. 
Therefore  the  Civil  or  Solar  Year  in  ufe  among  us 
is  made  to  confift  only  in  365  Days  for  5  Years 
together,  and  every  fourth  Year  of  366  Days,  the 
Solar  Year  having  5  Hours  49  Minutes  very 
near  above  the  whole  Days,  there  are  added  every 
Year  about  1 1  Minutes  to  make  6  Hours,  and 
thefe  6Hours  amount  juft  to  a  whole  Day  in  4  Years. 

The  Civil  Lunar  Year  confifts  of  12  Lunations 
or  Synodical  Months,  which  is  finilhed  in  354 
Days,  at  the  end  of  which  the  Year  begins  again. 
It  has  this  Inconveniency,  that  the  fame  Months 
in  feveral  Years  have  not  the  fame  Seafons;  the 
occafion  of  which  is,  that  the  Lunar  Year  being 
lefs  than  the  Solar  by  almoft  a  1  t  Days  in  three 
Years  time,  every  Month  will  have  the  Seafon 
of  that  Month  which  went  before  it.  Hence  it 
is  that  the  beginning  of  this  Year  falling  upon  the 
Spring  now,  in  eight  Years  time  would  fall  upon 
Winter,  and  eight  Years  after  that  would  begin  in 
Autumn,  then  in  Summer;  And,  laftly,  at  the 
end  of  thirty-three  Years  return  to  Spring  again, 
and  thus  is  called  the  wandring  Lunar  Year,  he- 
caufe  its  beginnings  wanders  thro’  every  Seafon  of 
the  Year.  This  Year  is  in  ufe  among  the  Turks  j 
but  the  Jews,  who  follow  the  Moon’s  Motion 
in  their  Accounts,  retain  ftill  the  fame  Seafon  in 
the  fame  Months  ;  for  as  often  as  there  >  is  the 
Difference  of  30  Days  between  the  common  Lu¬ 
nar  Y ear  and  the  Solar  Y ear,  they  intercalate  a 
Month  ;  by  which  means  the  Lunar  and  Solar 
Years  are  keep  .fo  adjufted  the  one  to  the  other, 
that  the  Lunar  Year  will  keep  in  a  manner  fix’d 
to  the  fame  Part  of  the  Solar  Year. 

All  Nations,  before  the  juft  Length  of  the  So¬ 
lar  Year  was  known,  reckoned  a  Month  by  the 
Courle  of  the  Moon,  and  Years  by  the  Return  of 
Summer  and  Winter,  Spring,  and  Autumn.  And 
in  making  Calendars  for  their  Feftivals,  they  rec¬ 
koned  30  Days  to  a  Lunar  Month,  and  12  Lu¬ 
nar  Months  to  a  Year, ,  taking  the  neareft  round 
Numbet  Si  whence  came  thcDi  vifion  of  the  Ecliptick 
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into  360  Degrees;  fo  in  the  Times  of  Noah's 
Flood,  when  the  Moon  could  not  be  feen,  Noah 
reckoned  36  Days  to  a  Month  ;  but  if  the  Moon 
appeared  a  Day  or  two  before  the  Month  was 
done,  they  began  the  next  Month  w  ith  the  firft 
Day  of  her  appearing.  And  this  was  done  gene¬ 
rally  ’till  the  Egyptians  of  Thebais  found  the 
Length  Of  the  Solar  Y ear. 

The  ancient  Calendar  Year  of  the  Greeks  con- 
llfted  of  1 2  Lunar  Months,  and  every  Month  of 
30  Days;  and  thefe  Y'ears  and  Months  they  cor¬ 
rected  from  Time  to  Time  by  the  Courfes  of 
the  Sun  and  Moon,  omitting  a  Day  or  two  in  the 
Month,  as  often  as'  they  found  the  Month  too 
long  for  tlie  Courfe  of  the  Moon,  and  adding  a 
Month  to  the  Year  as  often  as  they  found  the 
twelve  Lunar  Months  too'  fhort  for  the  Return 
of  the  four  Seafons.  Cledbulus ,  one  of  the  feven 
Wife-men  of  Greece ,  alluded  to  this  Year  of  the 
Greeks ,  in  his  Parable 'of  one  Father  which  had 
twelve  Sons,  each  of  which  had  30  Daughters,  half 
White  and  half  Black.  And  Thales  called  the  laft 
Day  of  the  Month,  the  Thirtieth,  calling  that 
Day,  the  Old  and  the  New,  or  the  laft  Day  of 
the  Old  Month,  and  firft  of  the  New;  for  he  in¬ 
troduced  a  Month  of  29  Days  and  30  alternately, 
making  the  Thirtieth  Day  of  every  other  Month 
the  firft  of  the  next  Month. 

To  the  twelve  Lunar  Months,  the  ancient 
Greeks  added  a  Thirteenth  every  other  Year,  which 
made  their  Dieteris ;  and  becaufe  this  Reckoning 
made  their  Year  too  long  by  a  Month,  in  eight 
Years  they  omitted  one  intercalary  Month,  which 
made  their  Oflaeteris ,  one  half  which  was  their 
Tetraeteris.  And  thefe  Periods  feem  to  have  been 
almoft  as  old  as  the  Religion  of  Greece ,  being  ufed 
in  diverfe  of  their  Sacra.  The  O  flatter  is  was  the 
Annus  magnus  of  Cadmus  and  Minos ,  and  feems 
to  have  been  brought  into  Greece  and  Crete  by 
the  Phoenicians ,  who  came  thither  with  Cadmus 
and  Europa ,  and  to  have  continued  ’till  after  the 
Days  of  Herodotus,  For  in  counting  the  Length 
of  feventy  Years,  he  reckons  thirty  Days  to  a 
Lunar  Month,  and  1 2  fuch  Months  or  3  60  Days 
to  the  ordinary  Year,  without  the  intercalary 
Months,  and  25  fuch  Months  to  be  the  Difloris ; 
and  according  to  the  Number  of  Days  in  the  Ca¬ 
lendar  Year  of  the  Greeks ,  Demetrius  Pha- 
lerius ,  had  360  Statues  ereCted  to  him  by  the 
Athenians ,  but  the  Greeks ,  Cleojlratus  Herpalus 
and  others,  to  make  their  Months  agree  better  with 
the  Courfe  of  the  Moon,  in  the  Time  of  the  Perfian 
Empire  varied  the  Manner  of  intercalating  the  three 
Months  in  the  Oflaeteris ;  and  Meton  found  out  the 
Cycle  of  intercalatingfeven  Months  in  igYears.The 
ancient  Year  of  the  Latins  was  alfo  Luni-Solar; 
for  Plutarch  tells  us,  that  the  Year  of  Numa  con- 
fifted  of  1 2  Lunar  Months,  with  an  intercalary 
Month,  to  make  up  what  the  1 2  Lunar  Months 
wanted  in  the  Solar  Year.  The  ancient  Year  of 
the  Egyptians  was  alfo  Luni-Solar,  and  continued 
to  be  fo  ’till  the  Days  of  Hyperion ,  or  Ofiris ,  a 
King  of  Egypt ,  the  Father  of  Helius  and  Selene ; 
for  the  Ifraelites  brought  this  Year  out  of  Egypt : 
And  Diodorus  tells  us,  that  Our  anus ,  the  Father  of 
Hyperion ,  ufed  this  Y ear,  and  that  in  the  T emple 
of  Ofiris ,  the  Priefts  appointed  thereunto,  filled 
360  Milk  Bowls  every  Day,  I  think  he  means 
one  Bowl  every  Day,  in  all  360,  to  count  the 
Number  of  Days  in  the  Calendar  Year,  and 
thereby  to  find  out  the  Difference  between  this 
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and  the  true  Solar  Year,  for  the  Year  of  360 
Days  was  the  Year  to  the  end  of  which  they 
added  the  5  Days.  That  the  Ifraelites  ufed  the 
Luni-Solar  Year,'  is  beyond  queftion :  Their 
Months  began  with  therr  New  Moons:  Their 
firft  Month  was  called  A  bib ,  from  earing  of  Corn 
in  that  Month.  Their  Paflover  was  kept  upon 
the  14th  Day  of  the  firft  Month,  the  Moon  being 
then  in  the  Full ;  and  if  the  Corn  was  not  then  ripe 
enough  for  offering  the  Firft-Fruits,  the  Feftival 
was  put  off  by  adding  one  intercalar  Month  to  the 
end  of  the  Y ear ;  and  theHarveft  was  got  in  before  the 
Pentecoft,  and  other  Fruits  gathered  before  the  Feaft 
of  the  feventh  Month.  Simplicius  tells  us,  in  his  Com¬ 
mentary  on  the  firft  of  Ariftotle' s  Phyfical  Acroafis, 
that  fome  begin  the  Year  upon  the  Summer  Solftice, 
as  the  People  of  Attica ;  or  upon  the  Autumnal 
Equinox,  as  the  People  of  Afa  ;  or  in  Winter,  as 
the  Romans ;  or  about  the  Vernal  Equinox,  as  the 
Arabians  and  People  of  Damafcus :  And  the 
Month  began  according  to  fome  upon  the  Full 
Moon,  or  upon  the  New.  The  Years  of  all  thefe 
Nations  were  therefore  Luni-Solar,  and  kept  to  the 
four  Seafons ;  and  the  Roman  Y ear  began  at  firft 
in  Spring,  as  appears  from  the  Names  of  their 
Months,  'uintilis,  Sextilis ,  September ,  Oflober, 
November ,  December ;  and  the  beginning  was  after¬ 
wards  removed  to  Winter.  The  ancient  Civil 
Year  of  the  Affyrians  and  Babylonians ,  was  alfo 
Luni-Solar:  For thisYear  was  alfo  ufed  by  the  Sama¬ 
ritans,  who  came  from  feveral  Parts  of  the  Adri¬ 
an  Empire.  And  the  Jews  who  came  from  Baby¬ 
lon  called  the  Months  of  their  Luni-Solar  Year 
after  the  Names  of  the  Months  of  the  Babylonian 
Y ear :  And  Berofus  tells  us,  that  the  Babylonians 
celebrated  the  Feaft  Saccea ,  upon  the  Sixteenth  of 
the  Month  Lous,  which  was  a  Lunar  Month  of 
the  Macedonians,  and  kept  to  one  and  the  fame 
Seafon  of  the  Year  :  And  the  Arabians,  a  Nation 
who  peopled  Babylon,  ufe  Lunar  Months  to  this 
Day  :  Suidas  tells  us,  that  the  Sarus  of  the  Chal¬ 
deans  contains  222  Lunar  Months,  which  are  18 
Years,  confifting  each  of  12  Lunar  Months,  be- 
fides  Six  intercalary  Months.  And  when  Cyrus 
cut  out  the  River  Andre  into  360  Channels,  he 
feems  to  have  alluded  to  the  Number  of  Days  in 
the  Calendar  Year  of  the  Medes  and  Perfians,  At 
length  the  Egyptians ,  for  the  fake  of  Navigation, 
applied  themfelves  to  obferve  the  Stars,  and  by  their 
Heliacal  Rifings  and  Settings,  found  the  true  Solar 
Year  to  be  5  Days  longer  than  the  Calendar  Year, 
and  therefore  added  5  Days  to  the  12  Calendar 
Months,  making  the  Solar  Year  to  confift  of  12 
Months  and  5  Days.  Strabo  and  Diodorus  af- 
cribe  this  Invention  to  the  Egyptians  of  Thebes. 
The  Theban  Priefts,  faith  Strabo,  are  above  others 
faid  to  be  Aftronomers  and  Philofophers.  They 
invented  the  reckoning  of  Days,  not  by  the  Courfe 
of  the  Moon,  but  by  that  of  the  Sun. 

To  12  Months,  each  of  30  Days,  they  add 
yearly  5  Days.  In  memory  of  this  Emendation  of 
the  Year,  they  dedicated  the  five  additional  Days 
to  Ofiris,  Ifts ,  Orus,  fenior,  Typhon ,  and  Nephthe , 
the  Wife  of  Typhon,  finding  that  thofe  Days  were 
added  to  the  Year  when  thofe  five  Princes  were 
born,  that  is,  in  the  Reign  of  Ouranus  or  Amnion 
the  Father  of  Sefac.  And  in  the  Sepulchre  of 
Amenophis,  who  reigned  foon  after,  they  placed  a 
golden  Circle  of  363  Cubits  in  compafs,  and  divid¬ 
ed  it  into  365  equal  Parts,  to  reprefent  all  the 
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Days  of  ihe  Y ear,  and  noted  upon  each  Part  the 
HeliacalRifings  and  Settings  of  the  Stars  on  thatDay ; 
which  Circle  remained  there  ’till  the  Invalion  of 
Egypt  by  Cambyfes ,  King  of  Perfia.  ’Till  the 
Reign  of  Our  anus ,  Father  of  Hyperion ,  and  Grand¬ 
father  of  Helens  and  Selene ,  the  Egyptians  ul'ed  the 
old  Luni-Solar  Year :  But  in  his  Reign,  that  is, 
in  the  Reign  of  Ammon ,  Father  of  Ofiris ,  or 
and  Grand-father  of  Orus  and  Bubajle ,  the 
Thebans  began  to  apply  themfelves  to  Navigation 
and  Aftronomyi  And  by  the  Heliacal  Rifings  and 
Settings  of  the  Stars,  determined  the  Length  of 
the  Solar  Year.  And  to  the  old  Calendar  Year  add¬ 
ed  5  Days,  and  dedicated  them  to  his  5  Children 
above-mentioned,  as  their  Birth-clays.  And  in  the 
Reign  of  Amenophis,  when  by  further  Obfervations 
they  had  fufficiently  determined  the  Time  of  the 
Solftice?,  they  might  place  the  beginning.. of  this 
New  Year  upon  the.  Vernal  Equinox.  7  his  Year 
being  at  lad  propagated  into  Chaldea ,  gave  Occa- 
fion  to  the  Y ear  of  Nabonajfar  ;  for  the  Y ears  of 
Nabonajfar ,  and  thofe  of  Egypt  began  on  one  and  the 
fame  Day,  called  by  them  Tkoth ,  and  were  equal, 
and  in  all  RefpeCts  the  fame.  And  the  firft  Year 
of  NabcnaJJ'ar  began  on  the  26  Day  of  February 
of  the  Old  Roman  Year,  feven  Hundred  forty  and 
feven  Years  before  the  Vulgar  Mr  a  of  Cbrift. 

The  Turks  and  Arabians  make  ufe  of  the  Lunar 
Year,  fomewhat  adapted  to  civil  Ufe;  and  the 
fame  Cuftom  is  alfo  obferved  in  Tartary ,  Siam, 
and  Japan,  'and  lome  other  Places.  Political  or 
Civil  Years  are  ufed  in  the  Regulation  of  Civil  or 
Ecclefiaftick  Affairs ;  and  in  adjufting  their  Meafures, 
regard  is  had  to  the  Motion  of  the  Luminaries. 
There  are  feveral  forts  of  CivilYears,  among  which, 
that  called  the  Julian,  is  the  moft  celebrated. 
It  derives  its  Name  and  Inftitution  from  Julius  Ca- 
far.  He  obferving  the  Egyptian  Y ear  to  get  before 
the  Tropical,  becaufe  the  fix  Hours  it  wants  of  the 
Tropical  are  intirely  negleCted  in  its  Conftitution, 
did  therefore  add  thefe  fix  Hours  to  every  Julian 
Year  ;  fo  that  a  Julian  Year  confifts  of  365  Days, 
lix  Hours  ;  and  becaufe  the  Quarter  of  a  Day  can¬ 
not  be  confider’d  or  taken  notice  of  in  civil  Ufe,  he 
ordered  the  fix  Hours  to  be  neglected  ’till  they  made 
a  Day,  which  happening  every  fourth  Year,  was  to 
be  inferted,  by  way  of  Intercalation,  between  the 
23d  and  24th  of  February.  Therefore  from  that 
Time  they  write  the  Sixth  of  the  Calends  of  March 
twice,  from  which  the  Year  had  the  Name  of  the 
BiJJ'extile.  And  this  Julian  Year  of  3  6  5 ,  and  every 
fourth  Year  of  366,  is  the  belt  fitted  for  Aftrono- 
mical  Computations,  becaufe  it  is  a  Mean  between 
the  Natural  and  Tropical  Year  of  365  Days*  5 
Hours,  and  49  Minutes,  and  the  Syderial  Year  365 
Days  and  10  Minutes,  and  does  as  it  were  give  an 
ocular  Demonftration  of  the  Equinoxes.  But  this 
Julian  Year,  the  Quantity  of  it  muft  be  own’d  to 
be  too  big,  on  which  Account  the  beginning  of 
this  alfo,  by  little  and  little,  crept  forward  with  re¬ 
gard  to  the  Seafons,  or  (which  is  all  one)  the  Times 
of  the  Equinoxes  and  Solllices  creep  backward  in 
regard  of  the  Days  of  this  Year.  And  fince  this 
Regrefs  is  about  lof  Minutes  every  Year  in  about 
1 3  3  Years,  it  will  be  about  a  Day ;  and,  confequently, 
from  the  Year  of  Chrift  325,  wherein  the  Coun¬ 
cil  of  Nice  was  held,  to  the  Year  1582,  wherein 
Pope  Gregory  reformed  the  Calendar,  this  Regrets 
amounted  to  10  Days.  Hence  it  came  to  pafs,  that 
whereas  in  the  Time  of  the  Nicene  Council  the 
Vernal  Equinox  happened  near  about  the  21ft  of 
VpL.  II. 


March ,  in  the  Year  1582,  it  was  found  to  be  a- 
bout  the  1 1  th  of  March.  That  Pope  Gregory 
might  therefore  bring  the  Equinox  to  its  former 
place,  ten  Days  were  fupprefied  in  the.  Month 
of  Oftober,  in  the  Year  1582;  and  the  5  th  Day 
was  called  1 5th  :  by  this  means,  what  would  other 
yyays  have  been  the  1 1  th  of  March  following,  be¬ 
came  the  2 1  ft  of  March  ;  that  is,  the  Equinox 
happened  the  fame  Day  as  it  did  in  the  Time  of 
the  Council  of  Nice.  And  that  the  like  Variation 
might  not  happen  again,  the  faid  Pope  ordered  that 
once  in  133  Years,  a  Day  fhould  be  taken  out  of 
the  Calendar,  or  (which  comes  to  the  fame,)  that 
three  Days  fhould  be  taken  out  of  every  400  Years; 
and  this  he  appointed  to  be  done  by  making  every 
hundredth  Year  of  the  Chriftian  /Era  common, 
which,  according  to  the  Julian  Account,  is  always 
BiJJextik  ;  but  every  400  Year  to  continue  BiJJex- 
tile,  as  in, the  Julian  Account.  This  Form  of  the 
Year,  fettled  by  Pope  Gregory  XIII.  was  called 
from  him  the  Gregorian ,  and  is  obferved  in  Italy , 
France ,  Spain ,  Germany,  and  wherefoever  the 
Authority  of  the  Pope  reaches.  ,,  ,  V 

As  the  Form  of  the  Year  among  different  Na¬ 
tions  is  various,  fo  likewife  is  its  Beginning.  ■  The 
Jews  began  their  E.cclefiaftical  Year  wuth  the  New 
Moon  of  that  Month  whofe  Full  Moon  happens 
next  after  the  Vernal  Equinox.  The  Church  of 
Rome  began  their  Year  with  the  Sunday  that  hap¬ 
pens  next  after  the  faid  Full  Moon,  or  the  Feaft 
of  the  Refurre&ion  of  our  Lord.  The  Jews  be¬ 
gin  their  Civil  Year  with  the  New  Moon- that 
hath  its  Full  Moon  happening  next  after  the  Au¬ 
tumnal  Equinox.  The  Grecians  began  their  Year 
with  the  N  ew  Moon  that  happens  next  after  the 
Summer  Solftice.  The  Romans  anciently  began 
theirs  with  the  New  Moon  that  happens  next  after 
the  Winter  Solftice  ;  and  this  feems  to  be  the  Rea- 
fon  why  Julius  Cafar  fixed  the  beginning  of  his 
Year  to  the  Calends  of  January.  The  more  cele¬ 
brated  Collections  of  Years  or  Times,  meafured  by 
a  Repetition  of  Years,  are  in  an  Olympiad  of  4 
Years,  a  Jubilee  of  49  or  50  Years,  and  one  Annus 
Magnus,  or  great  Year,  ftanding  for  one  intire  Re- 
yolution  of  the  fix’d  Stars,  ’till  after  having  depar¬ 
ted  from  a  fix’d  Point,  they  return  to  the  fame 
again,  which  is  25000  or  26000  Years.  And  thus 
much  for  the  feveral  Parts  into  which  Time  is  in 
general  diftinguifhed. 

YEAR  and  Day,  in  Law,  is  a  Time  that  deter¬ 
mines  a  Right  in  many  Cafes;  and  in  fome  Works 
an  Ufucaption,  in  others  a  Prefcripticn ;  as  in  Cafe 
of  an  Eftray,  if  the  Owner  (Proclamation  being 
made)  challenge  it  not  within  that  Time,  it  is  for¬ 
feit  :  So  is  the  Tear  and  Day  given  in  cafe  of  Appeal, 
in  cafe  of  Defcent  after  Entry  or  Claim,  and  in  cafe 
of  a  Man  fo  bruifed  and  wounded  ;  of  Protection, 
Effoigns  in  refpeCt  of  the  King’s  Service  ;  of  a 
Wreck,  and  divers  other  Cafes.  Co.  Vol.  6  Fol.  107. 

YEAR,  Day  and  Wajle ,  is  a  Part  of  the  King’s 
Prerogative,  whereby  he  challenged  the  Profits  of 
their  Lands  and  Tenements  fora  Year  and  a  Day, 
that  are  attainted  of  Petty-Treafon,  or  Felony, 
whoever  is  Lord  of  the  Mannor  whereto  the  Lands 
or  Tenements  belong  ;  and  not  only  fo,  but  in  the 
End  may  wafte  the  Tenements,  deftroy  the  Houles, 
root  up  the  Woods,  Gardens,  Pafture,  and  plow 
up  the  Meadows,  except  the  Lord  of  the  Soil  agree 
with  him  for  Redemption  of  fuch  Wajle ,  after¬ 
ward  reftoring  it  to  the  Lord  of  the  Fee. 
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YEARS. 


Y  E  O 


Y  L  Y 


YEARS-DAY,  ? 

YEARS-MIND,SSee  Annualia' 

YEOMAN,  a  Derivative  from  the  Ge- 
i.  e.  Communis ,  a  Commoner ;  is  our  En- 
glijb  Word  for  a  Rank  next  in  order  below  a  Gen¬ 
tleman.  Camden  calls  them  Ingenuous  ;  and  his 
Notion  of  them  the  Statute  confirms,  6  Rich.  II. 
cap.  4.  and  20  Rich.  II.  cap.  2.  Sir  Thomas  Smith 
(in  his  Republ.  Anglor,  lib.  1.  cap.  23.)  faith,  that 
Yeoman  is  the  fame  with  what  our  Law  calls  Le- 


galis  Homo ,  an  Englijh  Free-born  Man;  and  who 
can  difpend  of  his  own  Free-Land,  in  yearly  Re¬ 
venue,  the  Sum  of  Forty  Shillings  Sterling. 
YOIDES.  See  Hyoide. 

YOKE :  See  Sea-Yoke. 

YPSILOIDES,  5  [of  r  or  rW„  and 

YYPSILOIDES,  ?  Gr.]  form  the 

third  guinue  Suture  of  the  Cranium ,  thus  called  be- 
caufe  refembling  the  Form  of  the  Greek  Upflon  X. 
Alfa  a  Bone  at  the  Root  of  the  T ongue. 


*  Z  A  C 

1  Cy.  f,  .  I  .?  *  I  -l' 

•Ar-A,  \  r»  *  U  ...  .  l  ~  ..  r  .  ,  v .  »7  >  r*  rn>: 

ZACCO,  is  the  Term  fometimes  ,ufed  for  the 
lower  part  of  the  Pedeftal  of  a  Column  ;  and 
is.  in  the  form  of  a  fquare  Brick  or  Tile. 

ZENITH  [HDn»  Arab,  whence  mD>  Heb.~\  or 
Vertex,  is  the  Point  in  the  Heavens,  right  over 
one’s  Head,  being  neceflarily  90  Degrees  diftant 
from  the  Horizon.  • 

ZENITH  Dijlance ,  is  the  Complement  of  the 
Sun,  or  Stars  Meridian  Altitude,  or  what  the  Me¬ 
ridian  Altitude  wants  of  90  Degrees. 

ZENSUS,  in  Arithmetick ,  a  Name  given  by 
fome  Authors  to  a  Square  or  Second  Power,  and 
the  higher  Powers  they  call  Zenfizenfus ,  Zenficubus , 
Zenftrenfenzfes ,  and  Zenfurde  folidus ,  &c. 

ZER'N  A  :  See  Lichen. 

ZETETIC K  [ of-^trw ,  Gr.  to  feek]  Method  in 
Mathematicks,  is  the  Analytick,  or  Algebraick 
way,  whereby  the  Nature  and  Reafon  of  the 
Thing  is  primarily  inveftigated  and  difcovered. 

ZEUGMA,  is  a  Figure  in  Grammar,  when  an 
AdjeCtive  or  Verb,  agreeing  with  a  nearer  Word, 
is  alfo  by  way  of  Supplement  referred  to  one  more 
remote.  Thus,  faith  Terence,  TJtinam  aut  hie  fur- 
dus ,  aut  here  muta  faff  a  fit. 

ZOCCO  :  See  Plinthus. 

ZOCLE,  is  a  fquare  Member  in  Architecture, 
being  lower  than  its  Breadth,  which  ferves  to  fup- 
port  a  Pillar,  or  any  other  part  of  a  Building,  in- 
ltead  of  a  Bafe,  Plinth,  or  Pedeftal. 

Continued  Zocle,  is  a  kind  of  continued  Pede¬ 
ftal,  on  which  a  Structure  is  raifed,  but  hath  no 
Bafe  or  Cornifli. 

ZODIACK,  [fAiuxet,  of  Zf>,  becaufe  it  was  be¬ 
lieved  to  afford  Life  and  Heat  to  Animals ,  or  of  V 
foiZv,  Gr.  living  Creatures ]  is  a  great  Circle  of  the 
Sphere,  dividing  it  into  two  equal  Parts,  cutting 
the  Equator  in  the  Eaft  and  Weft  Points  of  the 
Horizon.  It  cuts  the  Horizon  and  EquinoCtial 
obliquely  ;  making  with  the  former  an  Angle  equal 
to  the  Sun’s  greateft  Meridian  Altitude  in  any  Lati¬ 
tude;  and  with  the  Equinoctial,  an  Angle  of  23°, 
30  Minutes,  which  is  the  Sun’s  greateft  Declina¬ 
tion. 

This  is  a  broad  Circle,  and  through  the  middle 
of  it  is  drawn  a  Line,  called  the  Ecliptick,  or  Via 
foils ,  the  Way  of  the  Sun,  becaufe  the  Sun  never 
deviates  from  it  in  his  Annual  Motion,  as  the 
Planets  do  all  more  or  lefs  (whence  it  hath  its 
Breadth.) 


Z  O  D 

The  Zodiac! ,  in  the  Globe,  is  mark’d  with  the 
Characters  of  the  Twelve  Signs,  and  in.  it  is  found 
out  the  Sun’s  Place ,  which  is  under  what  Star  or 
Confellation  he  appears  to  be  at  Noon. 

By  this  are  determined  the  four  Quarters  of  the 
Year;  and  accordingly  it  is  divided  into  4  Parts, 
and  as  the  Sun  goes  on  here,  he  hath  more  or  lefs 
Declination  North  and  South. 

Alfo  from  this  Circle,  the  Latitudes  of  the  Pla-* 
nets  and  fixed  Stars,  are  accounted  from  the  Eclip¬ 
tick  towards  its  Poles. 

And  thofe  Poles  are  23  Degrees  30  Minutes  di¬ 
ftant  from  the  Poles  of  the  World,  or  of  the  Equi¬ 
noctial  ;  and  by  their  Motions  are  the  Polar  Cir¬ 
cles  deferibed. 

In  thefe  Poles  all  the  Circles  of  Longitude,  which 
are  drawn  through  the  Zodiack ,  do  terminate  (as 
the  Meridians  and  Hour-Circles  do  in  the  Poles  of 
the  World)  and  as  the  Azimuth-Circles  do  in  the 
Zenith  and  Nadir. 

The  Breadth  of  this  Circle,  or  rather  Zone,  in 
the  Heavens,  is  20  Degrees;  for  beyond  10  De¬ 
grees  North,  or  10  Degrees  South,  the  Latitude 
of  no  Planet  ever  reaches. 

It  feems  to  have  been  divided  into  12  Parts 
( which  they  call  Signs)  becaufe  while  the  Sun  in  a 
Y ear’s  time  is  running  thro’  the  Zodiack  or  Eclip¬ 
tick,  there  happen  to  be  1 2  Lunations ;  or  the 
Moon  undergoes  all  her  Changes  and  Phafes  12 
times,  pretty  near.  Each  Sign  is  divided  into  30 
Degrees,  fo  that  the  whole  makes  360  :  And  they 
begin  to  reckon  at  the  Eaftern  InterfeCtion  of  the 
Equinoctial  and  Ecliptick,  or  at  the  Vernal  Equi¬ 
nox,  where  they  place  the  firft  Point  of  Aries  ;  go¬ 
ing  on  thence  to  Taurus ,  Gemini ,  Cancer ,  (Ac.  and 
when  you  count  thus  forward  on,  according  to  the 
ufual  Order  and  Courfe  of  the  Signs,  they  call  it, 
in  Confequesitia  ;  but  if  you  count  backwards  from 
Taurus  to  Aries,  (Ac.  they  fay,  ’tis  in  Antecedentia. 

The  Realon  of  the  Name  of  this  Circle,  and  its 
Origin,  was  this. 

The  ancient  Aftronomers  obferved  the  Sun  in  his 
( apparent)  annual  Motion  to  deferibe  always  one 
and  the  fame  Line  or  Track  in  the  Heavens,  and 
never  to  deviate  from  this  Path  either  to  the  North 
or  the  South,  as  all  the  other  Planets,  they  found, 
did  more  or  lefs.  And  becaufe  they  obferved  the 
Sun  to  fhift  as  it  were  backwards,  through  all  the 
Parts  of  this  Circle  or  Path,  fo  that  in  his  whole 
•  •  ■  Year’s 
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Year’s  Courfe  he  would  Rife,  Culminate,  and  Set 
with  every  Point  of  it,  they  diftinguifhed  the  fixed 
Stars,  which  appeared  in  or  near  this  Circle,  into 
12  Conftellations  or  Divifions,  which  they  called 
Signs,  becaufe  they  were  Marks  to  diftinguifh 
whereabout  the  Sun  was.  Thefe  Signs  they  painted 
ufually  in  the  Form  of  Animals,  and  thence  came 
the  word  Zodiack ;  and  the  very  middle  Line  of  it 
is  called  the  Ecliptick,  becaufe  the  Eclipfes  only 
happen  when  the  Moon  alfo  is  in  that  Line. 

ZODIACK  of  the  Comets.  CaJJini  hath  ob- 
ferved  a  certain  Trad  in  the  Heavens,  within 
whofe  Bounds  (by  many  Obfervations)  he  hath 
found  moil  Comets,  though  not  all,  to  keep.  This 
he  makes  as  broad  as  the  other  Zodiack ,  and  marks 
it  with  Signs  or  Conftellations  like  that ;  which 
are  Antinous ,  Pegafus ,  Andromeda ,  Taurus ,  Orion , 
the  leffer  Dog ,  Hydra ,  the  Centaur,  Scorpion ,  and 
Sagittary. 

ZONE,  [l*’1'?,  Gr.  a  Girdle ]  in  Geometry ,  is  a 
Space  contained  between  two  Parallels ;  of  thefe 
Zones  there  are  five  commonly  reckoned,  viz .  two 
Frozen ,  two  Temperate ,  and  one  Burning  Zone . 

The  Frozen  Zones ,  are  thofe  Parts  of  the  Globe 
comprehended  between  the  Pole  and  the  Polar 
Circle;  therefore  one  muft  be  towards  the  North, 
the  other  towards  the  South :  The  Frozen ,  or  Fri¬ 
gid  Zone ,  towards  the  North,  lying  between  the 
North  Polar-Circle  and  the  North  Pole,  contains 
part  of  Iceland ,  and  Norway ,  Lapland ,  Finmark ,  Sa- 
mojeda ,  Nova-Zembla ,  Greenland ,  and  fome  other 
Parts  of  North  America.  The  Frigid  Zone ,  to¬ 
ward  the  South,  lying  between  the  South  Polar- 
Circle  and  the  SouthPole,  is  it  net  yet  known  whe¬ 
ther  it  contains  Land  or  Water. 

The  Temperate  Zones ,  are  one  on  the  North  fide 
of  the  Equator,  between  the  Ardick- Circle,  and  the 
T ropick  of  Cancer ;  another  on  the  South-fide,  be¬ 
tween  theTropick  of  Capricorn ,  and  theAntardick 
Circle. 

Torrid  Zone ,  or  Burning  Zone ,  contains  all  that 
Space  of  Earth  that  lieth  between  the  two  Tro- 
picks. 

ZOOLOGY  O  oMyiet  of  Life,  and 

Gr.  a  Word ]  a  Difcourfe  or  Treatife  upon  Ani¬ 
mals  or  Living  Creatures. 

ZOOGRAPHY  of  Animals,  and 

ypxpj,  Gr.  a  Defcription ]  is  a  Defcription  of  the 


Nature  and  Properties  of  Animal  Bodies,  fuch  as 
Beafts,  Birds,  Fifhes,  Infeds,  iffc. 

ZOOPHORICK  Column,  in  Architecture,  a  fta- 
tuary  Column,  or  one  that  bears  or  fupports  the 
Figure  of  an  Animal,  [called  £»«►,  Gr.  a  living 
Creature.] 

ZOOPHORUS,  r  in  ancient  Architecture, 
ZOPHORUS,  £  the  fame  as  Freeze  in  the 
Modern. 

ZOOPHYTE  [of  an  Animal ,  and  qvt'cv,  Gr. 
a  Plant 1  the  Animal  Plant  ;  a  kind  of  interme¬ 
diate  Bodies,  which  partakes  both  of  the  Nature 
of  an  Animal  and  Plant,  as  the  Senfitive  Plant  is 
fuppofed  to  be,  but  falfely. 

ZOOTOMY,  fa'ropU  of  ^uc-jv  and  to  nd,  a 
Section  of  r $.•**»,  Gr.  to  cut ]  is  an  Artificial  Dif- 
fedion  of  Brute-Animals,  as  Androtomy  is  of  the 
Bodies  of  Men.  1 

ZYGOMA  [C'vau.u,  Gr. ]  or  Os  Mali,  is  one 
of  the  Bones  of  the  Upper  Jaw;  it  is  of  a  triangu¬ 
lar  Figure  ;  on  the  upper  Part  it  joins  to  the  Os 
Sphanoides ,  on  the  lower  to  the  Os  Maxillare ;  its 
external  part  hath  a  long  Procefs,  called  Proceffus 
Zygomaticus ;  it  joins  with  the  Os  Frontis ,  at  the 
Corner  of  the  Eye. 

ZYGOMAT1CA,  are  Mufcles  which  draw 
both  Lips  obliquely  to  either  fide,  and  are  other- 
wife  called  Jugale. 

ZYGOMATICUS,  is  a  Mufcle  of  the  Face,  fo 
called  by  Riolan,  becaufe  it  arifes  from  the  Os  Ju¬ 
gate,  or  Zygoma.  Its  Origination  is  round  and 
flefhy  from  the  external  Part  of  the  faid  Bone  ; 
whence  descending  obliquely  forwards,  it  is  inferted 
near  the  Angle  of  the  Lips  ;  whence  the  Mufcle 
and  its  Partner  ad ;  they  draw  both  Lips  upwards, 
and  make  a  pleafant  Countenance. 

ZYMOMA  Gr.]  is  any  Ferment,  as 

the  Nitrous  Air,  the  Watry  Juice  in  the  Mouth, 
the  Acid  Liquor  in  the  Stomach,  the  Blood  in  the 
Spleen,  &c.  Blanchard. 

ZYMOSiMETRE  [of  typMnrit,  Fermentation , 
and  f^T’ov,  Gr.  Meafure ]  is  an  Inftrument  whereby 
the  Degree  of  the  Fermentation,  arifing  from  the 
mixture  of  divers  Liquors,  is  meafured ;  or  the 
Temperament  or  Degree  of  Heat  in  the  Blood  of 
Animals,  &c. 

ZYMOSIS.  See  Fermentation. 
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